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Foreword 

We are happy and proud to present to you Environment 2.0, the 9th biennial conference on 
environmental psychology. Thanks to all your contributions we have been able to compose a highly 
attractive program, promising an exciting conference.  

We have been overwhelmed by the interest our call raised receiving over 250 submissions for oral 
presentations, a new record. This splendid harvest shows the strength and vitality of the field of 
environmental psychology and the fast growing significance of the biennial conferences, which have 
developed into a major meeting place for researchers from all over the world. We feel honored that 
we can welcome over 325 participants from more than 25 different countries. The great interest 
shown also brought along some limitations. Unavoidably the review committee was forced to be more 
selective than in previous meetings. We had to make some difficult decisions. Fortunately the 
judgments of many independent reviewers helped us a lot. We are very grateful for their thoughtful 
contributions. 

This year's special conference theme is Environment2.0. The call for papers was centered around the 
question whether we as environmental psychologists are sufficiently aware of the fact that a layer of 
information and communication technology is augmenting our physical and social worlds. Moreover, 
increasingly advanced communication and interaction technologies are offering us new ways to 
investigate and change person-environment interaction. We were happy to see quite a number of 
submissions around this topic. The keynote lecture of prof Wijnand IJsselsteijn is also directly related 
to this theme. The keynote by prof Robert Cialdini relates to the theme of behaviour change, one of 
the core topics in environmental psychology today. With our third keynote lecture, by prof Eus van 
Someren we wanted to open yet another new perspective on how environment, human behaviour, and 
human wellbeing are interconnected. 

On behalf of the organizing committee, I welcome you to Eindhoven and wish you a most 
stimulating, inspiring and memorable conference, 

Cees Midden 
Conference Chair 

Organizing committee: Antal Haans, Jaap Ham, Yvonne de Kort, Ellen de Bree 

 



Think local, act global? Predicting neighbourhood attachment and its 
impact on global environmental concern 

Andrea Petmecky  
FernUniversität in Hagen, Hagen, Germany 

Neighbourhood attachment as part of the 
more general place attachment concept is 
defined as positive bond to the residential 
environment of individuals and supports 
identity and various psychological benefits 
(Brown, Perkins & Brown, 2003).  

 
In opposition to the paradigm of United 

Nations Conference on Environment and 
Development (UNCED) Agenda 21 
programme (“Think global, act local”), this 
study investigates the relationship between 
neighbourhood attachment (“Think local”) 
and global environmental concern (“Act 
global”).  

 
Place attachment and associated concepts 

such as sense of place, place affect, place 
dependence or place identity are elements of 
various theoretical and/or empirical research 
in environmental psychology and other 
disciplines. A conceptual framework which 
integrates the different types and terms of 
place attachment theories is still missing 
(Devine-Wright & Clayton, 2010). Empirical 
studies identified possible predictors for 
place attachment (with partly inconsistent 
results) and investigated if place attachment 
is a possible criterion for other attitudes 
and/or behaviours. 

 
The present study focuses on 

neighbourhood attachment and contains two 
samples: In a web-based survey 789 students 
aged between 15 and 68 completed 
questionnaires to collect perceived 
environmental quality, neighbourhood 
attachment and global environmental concern 
(study 1). Additionally, 75 residents of a car-
free urban residential district in Cologne 
filled in similar questionnaires in a classic 
paper & pencil-version (study 2).  

The survey strives for three goals: 
 
(1) to explore if the two samples differ 

in essential concepts of the survey 
(residential quality, place 
attachment and environmental 
concern) 

(2) to examine which factors influence 
neighbourhood attachment 

(3) to analyse if neighbourhood 
attachment act itself as a predictor 
for global environmental concern. 

 
The respondents of study 2 showed higher 

sumscores with respect to all essential 
concepts of the survey, but only the 
difference respect place attachment is 
significant (p<.001). As expected, the 
perceived residential quality contributed to 
the explanation of neighbourhood 
attachment. Concerning socio-demographic 
indicators neighbourhood attachment was 
only influenced by city size and car 
availableness. A correlation between 
neighbourhood attachment and 
environmental concern could only be found 
concerning civic engagement in 
environmental ambit, not for the more 
general environmental concern concept. The 
discussion reports detailed results of the two 
samples and the essential concepts of the 
survey and argues about methods and 
limitations of this study.  

References 
Brown, B., Perkins, D.D. & Brown, G. (2003). Place 

attachment in a revitalizing neighborhood: 
Individual and block levels of analysis. Journal of 
Environmental Psychology, 23, 259-271.  

Devine-Wright, P. & Clayton, S. (2010). Introduction 
to the special issue: Place, identity and 
environmental behaviour. Journal of 
Environmental Psychology, 30, 267-270.  



 
 

Commitment and Behavior Change: A Meta-analysis and Critical 
Review of Commitment Making Strategies in Environmental 

Research 

A. M. Lokhorst1, C. Werner2, H. Staats³, & E. van Dijk³ 
1 Wageningen University, Wageningen, the Netherlands 

2University of Utah, Salt Lake City, United States 
³Leiden University, Leiden, The Netherlands 

 
Commitment making is commonly regarded 
as an effective way to promote pro-
environmental behaviors (Dwyer et al., 
1993). The general idea is that when people 
commit to a certain behavior, they adhere to 
their commitment and this produces long-
term behavior change. While this idea seems 
promising, the results are mixed. In this 
study, we investigated if and why 
commitment is effective. To do so, we first 
present a meta-analysis of environmental 
studies containing a commitment 
manipulation. We asked whether 
commitment is effective in the short and in 
the long term. Also, we tested whether 
commitment effects can be enhanced by 
combining them with other treatments. In 
total, 19 studies were included in the 
analyses. We used all dependent measures 
that represented environmental behavior 
change (e.g., water or power use, recycling, 
transit use, etc.), using z-scores to average 
the values (Rosenthal, 1984). We did not 
include measures that might be considered 
mediators of the commitment to behavior 
relationship. While our analysis is based on a 
limited number of studies, we do find that 
commitment making overall is an effective 
instrument for altering environmental 
behaviors. Both commitment alone and 
commitment combined with other 
interventions appeared to be effective in 
altering environmental behavior, compared to 
control conditions. We then turn to an 
investigation of the psychological constructs 
that possibly underlie the commitment effect. 
We look at several possible mechanisms:  
self-concept and consistency (Cialdini,  

2001), norms (Abrahamse, Steg, Vlek, & 
Rothengatter, 2005), and an attitudinal 
approach (Werner et al., 1995). These 
mechanisms are conceptually and 
theoretically distinct, but may complement 
each other in mediating effects of 
commitment on behavior. We conclude that 
while the making of commitments has been 
found to change behavior, a better 
understanding is needed of the possible 
underlying mechanisms that guide this 
commitment effect. We see commitment 
making as a potentially useful technique 
which could be improved by following up on 
findings from fundamental research. We 
provide suggestions for future research and 
recommendations for improving the 
effectiveness of commitment making 
techniques.  

 

References 
Abrahamse, W., Steg, L., Vlek, C., & Rothengatter, T. 

(2005). A review of intervention studies aimed at 
household energy conservation. Journal of 
Environmental Psychology, 25, 273-291. 
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and attitude change: An analysis of voluntary 
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Adoption Potential Estimation for Smart Metering in Flanders 

J. Stragier, L. Hauttekeete, & L. De Marez 
IBBT-MICT-UGENT, Gent,Belgium 

Introduction 

Smart grids are the electricity network of 
the future, allowing an intelligent monitoring 
and/or controlling of electricity streams. By 
the implementation of metering technologies, 
such as smart meters, which allow to record 
the consumption of a household and allows a 
two-way communication between the 
household and the utility, households can be 
made more aware of their energy 
consumption and thus encouraged to control 
their environment more efficiently. Indeed, 
research has shown that feedback on energy 
consumption can aid households to reduce it 
significantly. However, often neglected in 
this debate, is the motivation or barriers of 
consumers towards new ways of energy 
consumption and energy management. This 
article tries to fill this gap by applying a user 
centered approach, both when it comes to the 
assessment of adoption potential for smart 
metering technologies and consumers’ 
motivations or barriers.  
Method and results 

To obtain this goal, we conducted a 
representative survey with 1314 respondents 
in Flanders, Belgium, both offline and online. 
A segmentation on ownership of, attitude 
towards and adoption intention of Home 
Energy Management Systems was performed 
on the data. Traditional approaches of 
intention surveying often result in an 
overestimation of the innovation adoption 
potential. To overcome this problem, the 
Product Specific Adoption Potential scale (or 
PSAP-scale) was used. 

This PSAP methodology (De Marez, 
2006) calibrates the respondents into adopter 
segments based on their answers to 3 
questions gauging for their adoption intention 
of both optimal and suboptimal product 
offerings of an innovation. 6 segments were 
found. These segments were labeled “Current 
Owners”, “Innovators”, “Early Adopters”, 

“Early Majority”, “Later Adopters” and “Out 
of Potentials. For each of these segments the 
ecological attitude and the energy efficient 
behaviour was measured. The most important 
conclusions regarding the ecological attitude 
were that Current Owners, although very 
aware of their energy consumption, don’t do 
this out of ecological beliefs. This result fits 
in the rational profile of this segment. 
Nonetheless, overall a moderately positive 
ecological attitude could be seen in Flanders.  

Ten use cases were provided to these 
segments in order to identify their interest in 
Home Energy Management Systems and to 
familiarize them with some of the 
possibilities of smart metering. Use cases are 
defined as possible applications of a Home 
Energy Management Systems. The general 
conclusion of the analysis of these use cases 
was that besides the general information 
about their energy consumption (such as 
graphs and other visualizations) people also 
want to interact with their data and get 
personalized information. Two use cases that 
received reasonable interest were “receiving 
personalized tips based on your personal 
energy consumption data” and “setting goals 
to save energy in the future”. Only a small 
part of the sample already uses software/tools 
for the monitoring of their energy 
consumption. The biggest drawback they 
mentioned was the effort that was necessary 
for putting in their meter readings. Another 
drawback was the lack of detailed 
information that the users experienced. 
Nevertheless, these two problems can be 
solved with Home Energy Management 
Systems. 
Discussion 

Especially financial benefits were found 
to be great motivators for inducing energy 
efficient behavior. However, personal 
comfort can be something of a limitation on 
this. The respondents seemed to be somewhat 
distant towards giving up some of their 



 
 

comfort in order be more energy efficient. 
Consequently, this is a topic which certainly 
needs more study.   
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User Acceptance of Guided Charging: Results of a Field Study 
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2
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3 
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Introduction 

Climate change programs also include the 

target of CO2 reduction in the transport 

sector. The electrification of transport offers 

possibilities to use renewable energies in 

transport. Light-duty electric vehicles (e-

vehicles) operate in urban commercial trans-

port, electric bikes allow more people to bike 

and further electrification of public transport 

can pave the way for more sustainability in 

transport. Currently, public discussions and 

research funding provided by the government 

and industry target electric cars for personal 

transport. E-vehicles are not however the 

one-size-fits-all recipe. The question remains 

which role these could play in future and 

how this can be achieved. If a new purchased 

e-vehicle substitutes a conventionally fuelled 

car it would be a success, but what about an 

additional e-vehicle as second car in the 

household? Such a development may be 

counter-productive for sustainable mobility if 

it increases motorized travel. Following the 

premise of obtaining a higher degree of 

mobility with fewer resources, e-vehicles are 

thus only useful in an integrated transport 

planning strategy.  

In addition to technological factors the 

user determines the success of new technolo-

gy and services in transport. This session will 

illustrate the potential contributions of 

psychological research to the understanding 

and development of e-vehicle use. 

The first presentation analyzes the 

question of how mainstream drivers will 

respond to e-vehicles. In the UK 40 car 

drivers were given the opportunity to test an 

electric car for one week. Based on this 

hands-on experience barriers and benefits of 

driving an e-vehicles were analyzed.  

The intention to purchase an e-vehicle was 

investigated in a study reported in the second 

presentation. An online questionnaire was 

answered by car owners. The role of instru-

mental, affective and symbolic dimensions of 

car ownership as well as people’s mind set of 

being a “car authority” vs. “pro-environmen-

tal” were analyzed.  

The cost and capacity of batteries continue 

to be main barriers for the wide spread usage 

of e-vehicles. They battery capacity is a 

strong determinant of the feasible travel 

range. The third presentation focuses on the 

discrepancy between subjective and objective 

available range and determinants of the 

former including personality variables.  

Intelligent load management systems that 

ensure the usage of an energy mix with 

higher percentage of renewable energies for 

charging e-vehicles need the support and 

participation of the users. It is important that 

the time the e-vehicle is connected to the grid 

for being loaded is predictable. Can people 

predict their mobility behavior? The fourth 

presentation sheds light on this question in a 

user study applying forecast logbooks and 

GPS tracking.  

The fifth presentation reports a test of the 

implementation of guided charging that 

allows batteries to be charged as a function 

of the availability of renewable energies. In 

the test with 39 persons, it is found that effort 

and performance expectancies affected the 

users. They did not personalize the default 

charging routines according to their driving 

behaviour.  
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Presentation 1: How will 

mainstream drivers respond to 

electric vehicles? 

C. Abraham
1,2
, E. Graham-Rowe

3
, B. 

Gardner
4
, S. Skippon

5
, H. Dittmar

3
, R. 

Hutchins
6
 & J. Stannard

6
  

1 Peninsula College of Medicine & Dentistry, United 

Kingdom 
2 University of Exeter, United Kingdom 
3 University of Sussex, United Kingdom 
4University College London, United Kingdom 
5 Shell Global Solutions, United Kingdom 
6 Transport Research Laboratory, United Kingdom 

Electric vehicles have the potential to 

reduce transport emissions without curtailing 

personal car use. Encouraging widespread 

adoption of electric vehicles requires an 

understanding of likely responses of 

informed mainstream consumers. This paper 

reports a grounded theory analysis of 

responses to electric cars, based on semi-

structured interviews conducted with 40 UK 

non-commercial drivers at the end of a 

seven-day trial of a battery electric car (20 

participants) or a plug-in hybrid car (20 

participants). Six core categories of response 

were identified: (1) cost minimization; (2) 

vehicle confidence; (3) vehicle adaptation 

demands; (4) environmental beliefs; (5) 

impression management; and, underpinning 

all other categories, (6) the perception of 

electric cars generally as ‘work in progress’ 

products. Results highlight potential barriers 

to the purchase of currently available electric 

cars by mainstream consumers. These 

include the prioritization of personal mobility 

needs over environmental benefits, concerns 

over the social desirability of electric vehicle 

use, and the expectation that rapid 

technological and infrastructural 

developments will make current models 

obsolete. Implications for effective marketing 

and promotion of future electric vehicles are 

discussed. 

 

Presentation 2: Who adopts electric 

vehicles and what is the role of 

instrumental, affective and symbolic 

factors? 

G. Schuitema
1
, J. Anable

2
, N. Kinnear, J. 

Stannard
3
 & S. Skippon

4
  

1 Department of Marketing and Statistics, Aarhus 
School of Business and Social Sciences, Denmark 
2 Centre for Transport Research, University of 

Aberdeen 
3 Transport Research Laboratory, Wokingham, United 

Kingdom 
4 Shell Global Solutions, Shell Technology Centre 

Thornton, Chester, United Kingdom 

Currently there is a strong focus on 

Electric Vehicles (EVs) to achieve carbon 

reduction targets. But consumers tend to be 

sceptical to adopt new technologies such as 

EVs. Hence, this paper aims to understanding 

who is likely to adopt EVs and why. 

It is generally assumed that a small group 

of consumers are amongst the first to adopt 

new technologies. They are usually 

associated with a strong tendency to own the 

latest or newest technologies, referring to  

‘consumer innovativeness’. EVs have 

another distinctive feature: they are seen as 

low emission cars or as a way of being less 

dependent on oil companies. Hence, 

consumers might be focus on the newest 

technologies of EVs (‘authorities on cars’) as 

well as on their environmental aspects (‘pro-

environmental’).  

Those who are ‘pro-environmental’ or 

‘authorities on cars’ might focus on different 

EV attributes, such as instrumental attributes 

(referring to functional performance and 

usefulness), affective attributes (referring to 

emotions evoked by owning new 

technologies), and symbolic attributes 

(referring to the identity or social status that 

is derived from owning new technologies).  

This paper examines to what extent 

intention to adopt EVs is explained people 

who are ‘authorities on cars’ and ‘pro-

environmental’. In addition, interaction 

effects are examined. Moreover, he 

importance of instrumental, affective and 

symbolic attributes for people who are 
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‘authorities on cars’ and ‘pro-environmental’ 

is examined.  

Results are presented from an online 

survey amongst 2729 car owners who bought 

a new or nearly new car in the past five years 

or intend to do so in the next two years. 

Respondents indicated their intention to 

adopt two different types of EVs: a plug-in 

hybrid vehicle and a plug-in fully battery 

electric vehicle.  

Firstly, a significant main effect was 

found for ‘pro-environmental’, but not for 

‘authority on cars’ on intention to adopt EVs. 

This implies that those who focus 

particularly on the environmental aspects of 

EVs are likely to adopt these vehicles. 

Moreover, a significant interaction effect was 

found, suggesting that the intention to adopt 

an EV is higher if people are pro-

environmental and an authority on cars. 

Next, we found that instrumental, 

affective and symbolic attributes of EVs 

were hardly relevant for those who are 

‘authority on cars’, but strongly relevant for 

those who are ‘pro-environmental’. The more 

pro-environmental people were, the less 

important instrumental attributes were 

considered to be and the more important 

affective and symbolic EV attributes were 

considered to be.  

Overall, the results suggest that those who 

consider themselves to be pro-environmental 

are most likely to be the early adopters of 

EVs; they focus mainly on affective and 

symbolic attributes rather than on 

instrumental attributes. 

Presentation 3: Interacting with 

scarce mobility resources: 

Psychological range levels in electric 

vehicles 

T. Franke, J. Neumann, P. Cocron, F. Bühler, 

J. F. Krems 

Cognitive and Engineering Psychology, University of 

Technology, Chemnitz, Germany 

Range is a scarce and precious resource in 

electric mobility systems (EMSs) in 

comparison to combustion-powered mobility 

systems (CMSs). Moreover, there can be a 

gap between the technically available and the 

subjectively accessible range leading to 

suboptimal range utilization (Franke, 

Neumann, Bühler, Cocron, & Krems, 2010). 

To increase the potential of an EMS such 

gaps have to be bridged. 

We suggest that accessible range should 

be structured according to three 

psychological range levels that act as 

comparator values in self-regulation (Miller, 

Galanter, & Pribram, 1960). Competent 

range is the maximum range that an 

individual user can obtain based on his 

system competence. Performant range is the 

range that is usually obtained by an 

individual user based on his driving habits. 

Comfortable range refers to the range that 

users actually utilize (the highest accepted 

trip distance, lowest accepted charge level). 

The gaps between these levels may be 

explained by psychological variables (e.g. 

control beliefs, practice with the system).  

In the present study we aim to assess these 

range levels and understand their relation to 

psychological variables with data from an 

electric vehicle (EV) field study 

incorporating 40 private users who 

successfully applied for a six-month lease of 

an EV (see Cocron et al., in press).  

For each psychological range level, both 

objective (e.g., average minimum of charge 

levels) and subjective indicators (e.g., range 

comfort zone in a standardized situation) 

were developed. Such indicator values were 

then related to relevant psychological 

background variables. These addressed, for 

instance, subjective range competence, daily 

practice with the EV, and control beliefs in 

dealing with technology (Beier, 1999). 

Several of the variables yielded moderate 

effects indicating substantial explanatory 

power of psychological variables for the 

efficiency of range utilization and hence, for 

dynamics of mobility resources accessible to 

individual users. For example, comfortable 

range, as measured by the range comfort 

zone variable, was moderately related to 

general control beliefs in dealing with 

technology (p<.05, n = 39, two-tailed)  

The pattern of results obtained in this 

study provides a detailed picture of the 
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psychology of range interaction and thus the 

psychology of interacting with scarce and 

precious mobility resources. The sizeable 

variation in range level values and the 

substantial gaps between them point to the 

importance of user-related factors as 

parameters in the equation of available 

mobility resources. The relation of system 

competence to these variables points to the 

importance of training activities. Moreover, 

disposition-related effects could be used to 

derive adaptive training elements and predict 

range-related problems of individual users. 

Finally, theoretical and methodological 

components of this study may be transferable 

to other mobility- or energy-related domains. 

Future studies should examine these 

possibilities. 
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Presentation 4: Can people predict 

their mobility behaviour? A user 

study analyzing the viability of 

intelligent load management systems 

for electric vehicles 

U. Hahnel
1,2
, S. Gölz

1
 & H. Spada

2
 

1 Fraunhofer Institute for Solar Energy Systems, 

Freiburg, Germany 
2Albert-Ludwigs-University, Freiburg, Germany 

The overall environmental impact of 

electric vehicles strongly depends on the 

source of energy used for charging. Research 

shows that no substantial change in CO2-

emission will be achieved when the energy 

used for charging is based on the current 

energy mix. (Heider, Büttner, Link, & 

Wittwer, 2009).  

Technological solutions are based on 

intelligent load management systems 

(ILMS). Thereby, the vehicle is connected to 

the grid and the system optimizes charging as 

well as discharging processes. The ILMS 

guarantees that the battery has been charged 

appropriately at a previously defined time 

marker. Following this approach, electric 

vehicles will be charged when renewable 

energy is available.  

However, ILMS are accompanied by 

substantial changes in user behavior. In order 

to choose the most efficient time intervals for 

charging (or discharging) departure times as 

well as upcoming route lengths have to be 

planned by the driver. In the present study, 

the main focus was on the skill perspective, 

analyzing the reliability of users’ predictions 

of their mobility behavior relevant to ILMS.  

We compared subjects’ predictions of 

their future mobility behavior with their real 

mobility data. Conditions were adapted to 

future ILMS scenarios: After arriving at 

home, participants were asked to predict the 

departure time and length of their next trip. 

We provided a logbook for each participant 

to record her or his predictions as well as real 

departure times and route lengths. We 

installed GPS tracking systems in every 

vehicle to verify the logbook data. In sum, 

participants were observed for a two week 

period. In accordance to Gärling, Gillhom, & 

Gärling (1998), participants were asked to 

classify their trips into work, shopping and 

leisure activities.  

The data shows that both – departure time 

as well as route length estimations – were 

fairly accurate. Nevertheless, data also 

included extreme values that might 

potentially lead to insufficient battery levels 

in future ILMS scenarios. 

The type of trip had a significant influence 

on the quality of subjects’ estimations of 
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departure time. An analysis of route length 

estimations revealed that the type of trip had 

no significant effect on the accuracy of 

predictions of route lengths.   

The present study was conducted to gain 

more information about the accuracy of 

users’ predictions of their mobility behavior 

as demanded in future ILMS scenarios. Data 

revealed that predictions were fairly accurate. 

This holds for route length estimations in 

particular. Errors in departure time 

predictions were moderate and depended on 

the purpose of the upcoming trip.  

Special attention should be drawn to 

extreme values since data included a 

reasonable amount of outliners showing 

extreme high error values. In real ILMS 

scenarios, such misestimations would lead to 

inefficient charging processes or – even 

worse – to insufficient battery levels.  

New technologies like electromobility 

may have a substantial influence on the 

environment but are accompanied by 

reasonable impact on the user. It is necessary 

to take challenges for the user into account. 

This is even more obvious for systems 

requiring user’s participation. 
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Introduction 

The introduction of electric vehicles 

delivers a huge potential for improved 

integration of renewable energies into the 

electric grid. Through a newly developed 

information technology - guided charging - 

the batteries can be charged as a function of 

the availability of renewable energies. 

Regarding the electric vehicle drivers, this 

means the following: (1) they should support 

guided charging by not bypassing it. (2) they 

define the time frame for when the guided 

charging is applied. The research question is: 

what determines the acceptance of guided 

charging? 

Method/ Setting 

During a field study, 39 electric vehicle 

drivers participated in guided charging. They 

could influence this outside controlled 

charging process through a web interface. 

The data was gathered during a six-month 

longitudinal evaluation study (Bühler et al., 

2010). The qualitative interviews were 

transliterated and then evaluated through a 

combined inductive and deductive procedure 

(Kuckartz, 2005). 

Results 

There seems to be a positive appraisal of 

guided charging. Nevertheless, the 

disadvantages of guided charging are mostly 

seen as personal drawbacks. The expected 

advantages are mostly general without an 

immediate individual benefit. A closer look 

revealed, that the participants used the web-

interface to enhance the time frame for 

guided charging quite infrequently. The main 

reasons for it were:  

a) Adjusting the settings was seen as 

unnecessary for fulfilling the charging needs 

in day-to-day use.  

b) Adjusting the settings was seen as 

cumbersome and without enjoyment.  

Discussion 

The results can be integrated into 

information technology acceptance theories 

(see Venkatesh et al. 2003): These theories 

show that there are performance expectancies 

and effort expectancies, which influence the 
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acceptance of a technology. But both - effort 

and performance expectancies - seem to be 

insufficiently realized in the current state of 

guided charging.  

These results suggest that a greater effort 

has to be made so that people actively 

support this technology (see importance of 

active action for acceptance, Schweizer-Ries, 

2008).  
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Introduction 
In order to achieve sustainable mobility, 

knowledge about how users evaluate 
different travel modes is essential. 
Specifically, what attributes of travel modes 
are evaluated positively, and what attributes 
are evaluated negatively by different users? 
These attributes are also important 
determinants of travel mode choice. Beside 
the factors investigated in the past, such as 
travel time and costs, this session shows that 
psychological variables also have important 
influence on the single and joint evaluations 
of travel modes. In particular, affective 
attributes and outcomes of travel mode 
choice like satisfaction with travel or loyalty 
are new topics besides the traditional ones 
like behavioral intentions associated with 
new services or mobility strategies in 
general.  

The first presentation shows that these 
“new” attributes used by transport planners 
(beyond time, cost and reliability) are 
influencing satisfaction with travel mode. A 
survey of 123 university students 
investigated how car users evaluated 
different attributes when choosing the car or 
bus for their regular commute to the 
university. These attributes influenced 
satisfaction with travel (measured using the 
Satisfaction with Travel Scale – STS) as well 
as the feeling component of daily subjective 
well-being. 

The second presentation focuses on 
longer regional and national trips where 
trains are a relevant sustainable alternative to 
the private car. Due to major infrastructure 

investments in Northern Sweden, a new 
attractive train connection has been 
established. Before the opening of this new 
line a survey was conducted (N=1283) with 
residents asking for their expectations, 
beliefs about and formed intentions 
associated with the train service. A structural 
equation model was fitted to the data. 

In the third presentation psychological 
variables such as the emotional value of a 
transport mode are measured and 
incorporated into modal split forecasting 
models. It was found that the loyalty 
mechanism sheds light on travelers’ mode 
choice behavior. Data from 505 passenger 
survey responses among rail and bus users 
showed that loyalty towards rail-based 
transport is stronger than towards bus. 

Mobility strategies of families in rural 
areas with special regard to parental division 
of work are the focus of the fourth 
presentation. A secondary data analysis of a 
large nationwide household survey is 
combined with qualitative interviews of 
families asking for their current and future 
mobility strategies.  

The session finishes with the fifth 
presentation that reports on a psychometric 
analysis of the Satisfaction with Travel Scale 
(STS) that can be used to compare 
satisfaction with travel for different travel 
modes. The results of a survey of 996 
commuters in three urban areas of Sweden 
show that the measure is reliable and that the 
factor structure of the measure is stable 
across different user groups. 
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Successful car-use reduction depends on 
individual changes of travel, in particular that 
car users switch to more environmentally 
friendly travel modes. Improvements of 
public transport services are also needed 
which raises the question of what 
improvements of public transport services are 
attractive to car users such that they change 
their travel. Previous research has 
disentangled several factors that make public 
transport attractive such as; access to bus 
stops, wait time, trip length, frequency of 
service and seat availability (Hensher et al., 
2003). Studies of frequent car users’ 
experienced satisfaction with the use of 
public transport are virtually non-existent. It 
still remains to be investigated how car users´ 
perceptions of the car differ from their 
perceptions of public transport in the context 
of making a choice of travel mode. 
Furthermore, mode-specific factors (see e.g. 
Stradling et al., 2004) also have a significant 
impact on individuals' mode choice. In the 
present study we ask what attributes car users 
take into account when choosing the car over 
the bus or the reverse for the work commute. 

In a survey of 123 undergraduates the 
effect of different travel modes on 
satisfaction with travel, mood and subjective 
well-being were assessed by presenting 
scenarios with a forced choice of car or bus 
for a typical commute to and from work. In 
one of these conditions the participants were 
requested to choose car instead of bus and in 
the other to choose bus instead of car for a 
simulated work commute. Ratings of the 
travel modes were made on 12 nine-point 
scales. The Satisfaction with Travel Scale 
(STS) includes both affective and cognitive 
components related to daily travel. Affective 
items were assessed by 6 nine-point scales 
whereas cognitive items were assessed by 3 

nine-point scales (Ettema et al., 2011). 
Satisfaction with the day was assessed by 
means of a modification of the Satisfaction 
with Life Scale (SWLS) (Diener et al., 1985). 

In general car was rated higher than bus 
on satisfaction with travel. Compared to bus, 
the car is rated to be more fun, provide less 
exercise, be more flexible, be more secure, 
be faster, be more comfortable, be less 
polluting, and provide a better lifestyle 
match. Ratings of the attributes of fun, 
lifestyle match, and feeling secure, on which 
car surpassed bus, accounted for these mode 
differences in satisfaction with travel. It was 
also shown that satisfaction with travel 
partially mediated the effect of travel mode 
on mood.  

The results showed as expected that car 
was rated different than bus on several other 
attributes than travel time and cost, including 
fun, exercise, flexibility, feeling secure, 
comfortable, polluting, and lifestyle match. It 
was further shown that car surpassed bus on 
satisfaction with travel (STS). Furthermore, 
all attribute ratings except exercise and 
polluting fully mediated the differences 
between travel modes on STS. Mood during 
the day was shown to be affected by travel 
mode. This effect was partially mediated by 
STS. In summary, the present research thus 
shows that not only time and cost are 
important for satisfaction with travel mode 
but also factors contributing to travel 
satisfaction and daily subjective well-being. 
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Introduction 
In the work towards developing a sustainable 
transportation system one has to look at 
people’s travel behavior and travel 
intentions. This study focuses on regional 
and national trips with train. 

In this study train services are introduced 
to a region in which the train has previously 
not been an alternative. The aim of the study 
is: (1) to investigate if there is a hierarchical 
relations between basic values and general 
environmental beliefs, travel mode attitudes, 
beliefs about the specific infrastructure 
investment, and the intention to choose to 
travel by train in a region in which travel 
socialization foremost has resulted in car use 
(Nordlund et al., 2003; Baslington, 2008), 
and (2) to investigate whether there exists 
age cohort differences in the included 
attitudinal factors in such a model (Haustein 
et al, 2009; Hjorthol et al., 2010). 

Method 
A mail-back survey was distributed in the 
spring of 2010 to a sample (20 to 85 years) 
with a return rate of 36 percent (n = 1283). 

Results 
The proposed SEM model was supported in 
that 36% of the variance in expressed 
intention was explained by the proposed 
hierarchical stream of influence starting with 
general values, environmental awareness, 
and attitudes towards both car and train 
respectively as travel modes for longer trips, 

and finally beliefs about the specific 
infrastructure investment at hand.  

I addition age cohort differences existed. 
The age cohorts used in this study was the 
cohort young adults (age 20-29), adults (age 
30-49), older adults (age 50-64), and older 
retirees (age 65-85). The results show that is 
was the young adults in working age cohort 
and older retirees’ cohort that stood out.  

Discussion 
Even in the situation in which a new mode of 
transportation will become available, such as 
the train services in this study, our values, 
attitudes and beliefs are of importance when 
forming an intention to chose this travel 
mode. The basic values “openness to 
change”, a perceived legitimacy of the 
infrastructure investment, and positive 
attitudes towards train, is important for 
forming positive intentions to use train for 
longer trips in the future. 

The old retirees showed weaker “openness 
to change” values and intentions to choose 
train compared to young adults which could 
be explain by the young adults having been 
socialized into their travel mode choice in 
times of a pronounced environmental debate 
in society and therefore perhaps having more 
experience with trains. 
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Presentation 3: Evaluating the 
Emotional Preference for a Transit 
Mode 

Y. Shiftan, D. Shefer & Y. Barlach 
Technion -Israel Institute of Technology, Haifa, Israel 

Mode choice models based on classic 
economic theories use explanatory variables 
that are mostly related to the level of service 
of the different modes and the passenger.  

Based on a synthesis of the literature on 
modern consumer behavior marketing 
research expressing the mechanism of how 
people choose between products we 
developed a general model of decision 
making process that is composed of four 
interrelated stages. The process begins with 
three values: A utilitarian value which 
expresses the functionality of the product for 
the consumer; a switching value which 
expresses the technical effort in switching 
from one product to another, and a hedonic 
value which expresses the emotional value 
created in the consumer’s feeling after using 
the product. The last stage is related to the 
repeated choice of the product – the loyalty. 
Unlike the classic travel behavior mode 
choice models which is based on a utility 
function expressing the utilitarian value only, 
our approach includes the emotional 
(hedonic) value as well.   

This investigation is of special importance 
to the discussion on sustainable mobility.  In 
recent years, Bus Rapid Transit (BRT) 
systems have been proposed and introduced 
in different urban areas. The BRT concept 
seeks to use buses to provide a rail-like 
service including a separate right-of-way.  
An assumption that underlies the introduction 
of BRT services is that their attractiveness 
will be determined mostly by the service 
attributes, i.e. that a rail-like bus service can 
attract a similar number of passengers to an 
equivalent rail service, but at a lower cost. A 
debate is going on in the practice and 
academic literature on whether the provision 
of a transit service by rail has an advantage 
per se, or as phrased by Axhausen et al 
(2000), whether or not a ‘Rail Bonus’ exists.   

This research tries to respond to this 
question by exploring the validity of the 
loyalty model in choosing among different 
public transport modes.  The research 
methodology is based on a passenger survey 
of 505 respondents among rail and bus users 
that were used as the base for descriptive 
statistics, factor analysis, structural equation 
models and mode choice model estimation.    

 The factor analysis found three 
factors to be significant: Loyalty - describing 
the level of loyalty, in terms of both attitude 
and behavior, of a passenger towards their 
transit mode; Hedonic commitment - 
capturing the emotional value associated with 
each mode in the consumer’s mind; and the 
Utilitarian value – representing travel time, 
comfort and reliability.  The validity of the 
loyalty model was tested using the SEM 
technique.  A strong link between the 
hedonic commitment and the loyalty factor 
was found in all models, as well as a strong 
link between comfort and hedonic 
commitment. But while in the rail model the 
loyalty is affected by the hedonic and 
utilitarian variables, in the bus model it is 
affected by the hedonic commitment 
variable. It therefore appears that, as 
hypothesized, the loyalty mechanism sheds 
light on the travelers’ mode choice behavior; 
but while the loyalty towards bus is mainly 
emotional, and affected by the hedonic 
commitment variable the loyalty towards rail 
is stronger, and is affected by both utilitarian 
(i.e. travel time, reliability and comfort) and 
hedonic values. 

Finally, the estimated mode choice model 
shows that loyalty and comfort have a 
significant effect on mode choice, while the 
hedonic commitment was insignificant. It 
seems that the effect of hedonic commitment 
on mode choice is indirect, through the 
loyalty factor, as also confirmed in the SEM 
phase.  

The study concludes that passengers have 
a higher level of loyalty, and stronger 
emotional attitude toward rail travel 
compared to bus travel, indicating the 
existence of ‘rail bonus’. 
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Presentation 4: Mobility Patterns of 
Families in Rural Germany 
with Special Regard to Parental 
Division of Work 

C. Ahrend & M. Herget 
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What does ‘sustainable mobility’ mean 
when you have children and live in rural 
areas? Especially families in rural areas are 
highly depending on the car to be mobile. 
These phenomena exist in Germany as well 
as in other European countries (e. g. Bowden 
& Moseley, 2006). 

Several studies indicate that the division 
of paid and unpaid, formal and informal 
work between men and women is crucial for 
explaining gender differences in mobility 
behavior (e. g. Turner et al., 2006). Hence, a 
gender-specific approach is essential for our 
investigations: 

(1) To what extent does the mobility behavior 
of parents in rural areas differ from:  
a) parents living in urban areas, b) couples 
in rural areas without children? Are there 
differences between the eastern and 
western parts of Germany? Are there 
gender-specific differences, especially 
when different models of parental division 
of work are considered? 

(2) Which kinds of threat appraisals and 
mobility strategies of parents living in 
rural areas can be identified? Are there 
differences between the eastern and 
western parts of Germany? Are there 
gender-specific differences, especially 
when different models of parental division 
of work are considered? 

(3) What do parents in rural areas think of 
selected mobility services? How can one 
characterize their conceivable future 
options?  

(4) How should future mobility concepts look 
like, and how should they be communi-
cated, in order to reach families in rural 
areas? 

For (1), we conducted a secondary data 
analysis of ‘Mobilität in Deutschland 2008’, 
the latest German study on everyday mobility 
(n = 25,000 households; Infas & DLR, 2010).  

For (2) and (3), we conducted semi-
structured problem-centered interviews with 
mothers and fathers in two rural areas (n = 28 
individuals). Half of the interviewees are 
living in households with a ‘non-traditional’ 
parental division of work (working hours of 
father are less than or equal to the mother’s). 
The interview guide is based on Protection 
Motivation Theory (e. g. Rogers & Prentice-
Dunn 1997). The interviews are analyzed 
with Grounded Theory Methodology. 

In our presentation, central results from 
our secondary data analysis will be presented 
as well as first-hand findings on parents’ 
evaluation of selected services such as ‘bus 
on demand’, ‘mobility voucher’ and ‘mobile 
supermarkets’. 
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Subjective well-being (SWB) has been 
proposed as a measure of individuals’ 
benefits of daily travel (Ettema et al., 2010). 
Measures of SWB provide an alternative 
method of assessing the value of different 
travel modes or other aspects of travel 
services for daily travel. An important 
question when countries want to increase 
public transport is whether travel by public 
transport decreases SWB relative to travel by 
car. 

Ettema et al. (2010) proposes a theoretical 
framework for the application of SWB to 
travel behaviour analysis. In line with this 
Jakobsson Bergstad et al. (2011) used a 5-
item measurement scale (Satisfaction with 
Travel Scale or STS) to measure travel-
specific SWB. This existing STS scale 
worked well to investigate the relationships 
between general SWB and domain specific 
well-being in the context of activities and 
travel. However, since it consists mainly of 
cognitive items, an improved STS was tested 
in a survey of undergraduate students who 
commute to the university (Ettema et al. 
2011). The results showed that the STS is a 
reliable measurement scale that differentiates 
between changes in travel conditions. The 
internal consistency (Cronbach´s α) as an 
estimate of reliability was shown to be 
consistently high, exceeding .84 for each 
construct. The scale was also shown to have 
convergent validity in that the constructs 
correlated with each other but still remained 
separate. STS were affected by travel mode  
(bus vs. car), travel time, access to bus stops, 
and the number of activities in the daily 
agenda.  

In addition to evaluating the overall model 
fit, it is important to determine whether STS 
is psychometrically equivalent across 

relevant subgroups (e.g., public transport 
users and car users or people living in 
different geographical regions).  

The purpose of the present study was to 
evaluate the psychometric properties of STS 
using confirmatory factor analysis, including 
test of measurement invariance across travel 
mode and geographical regions. A sample of 
951 Swedish residents was obtained from the 
three largest urban areas of Sweden, 
Stockholm, Göteborg, and Malmö. The total 
response rate was 24.2%. 

A theoretically supported, one-factor 
second-order measurement model with three 
separate constructs was found to have a 
better fit compared to a one-factor model. On 
the three first-order factors high loadings 
were as expected obtained on scales entailing 
cognitive evaluations (e.g. very low standard 
- very high standard), a positive versus 
negative activated mood (e.g. very stressed - 
very relaxed), and a positive versus negative 
deactivated mood (e.g. very tired - very 
alert). The model was invariant for overall 
STS, STS to work, and STS from work in 
each of the three urban areas. It was also 
invariant for users of different travel modes.  
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Introduction 

Many efforts to motivate people to use 
sustainable travel modes have been shown to 
lead to success. For example, the SrV 
(national German representative data on 
urban travel behaviour) shows that for the 
first time the share of cars in the modal split 
is decreasing.  

This good news brings new challenges to 
sustainable mobility. It puts traffic safety in 
the center of attention. Some people are so 
concerned about traffic safety that it prevents 
them from using sustainable travel modes. 
Thus, if one wants to motivate road users to 
switch to sustainable transport modes, safety 
must be considered as well. The 
presentations in this session shed light on 
different aspects of the relationship between 
sustainability and traffic safety behavior. 

The first presentation investigates the 
underlying motivation of driving behaviour 
in a field trial using GPS devices. It shows 
that affective considerations do not only 
influence travel mode choice but also actual 
driving behaviour, for example, speeding. 
There are indications that affective 
determinants prevent both sustainable and 
safe driving behaviour.  

The second presentation investigates 
attitudes towards road safety in a broader 
lifestyle context. Using a qualitative 
approach the results show that participants 
have multiple road user identities. But, the 
perception of road safety issues is dominated 
by one identity at a time, primarily the car 
user’s perspective. Road space is seen as 

“competitive” space with sustainable travel 
modes like walking and cycling more or less 
intruding on this space. Furthermore, it is 
regarded as inherently dangerous even by 
frequent cyclists themselves.  

The third presentation complements the 
comparison of road safety attitudes of 
different travel modes with a quantitative 
approach. It analyses and compares the 
psychological background of red-light 
running for car users, cyclists and 
pedestrians. The aim is to see whether traffic 
rules are able to create common expectations 
about certain traffic behaviour among 
different road users creating a mutual 
understanding and avoidance of accidents.  

The fourth presentation compares the 
psychological background of different traffic 
violations for one travel mode. A theoretical 
model is developed based on the theory of 
planned behavior. A telephone interview 
survey was conducted with a total of 1009 
German road users. Structural equation 
modeling was applied to analyse the model 
structure. Overall, the results support the 
model structure. They also emphasize the 
importance of the social environment for 
complying with traffic rules, especially for 
speeding and red-light running.  

Summarizing the message of the 
individual presentations, the conclusion of 
the session is that a joint strategy of travel 
mode choice and road safety is needed to 
motivate people to change their travel 
behaviour. 
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Presentation 1: Where’s the fun in 
driving? Hedonic determinants of 
sustainable driving behavior 

J. W. Bolderdijk & L. Steg 
University of Groningen, Groningen, the Netherlands 

Interventions aimed at changing driving 
behavior (e.g. speed cameras, kilometer 
charges) are typically built on the assumption 
that people are concerned about financial 
outcomes (cf. pricing measures) and are 
motivated to adhere to norms (cf. awareness 
campaigns). Empirical research, however, 
suggests that such interventions have been 
less effective than anticipated. Our research 
offers a potential explanation for this. 
Following goal framing theory (Lindenberg 
& Steg, 2007), we examined to what extent 
hedonic, gain and normative considerations 
are associated with driving behavior. In 
collaboration with five Dutch car insurance 
companies, we equipped cars of 150 young 
drivers with GPS devices. These devices 
allowed us to monitor driving behavior 
(mileage, driving speed) during one year.  

The data show that hedonic considerations 
(affect) are strongly associated with driving 
behavior. Specifically, participants violated 
the speed limit more often when they 
evaluated maintaining the speed limit as 
boring. Moreover, regression analyses 
suggest that hedonic determinants (affect) 
were even stronger predictors of logged 
driving behavior than normative (personal 
norm) and gain considerations (anticipated 
financial costs). 

These results may help explaining why 
pricing measures and awareness campaigns 
have been less successful in changing 
behavior: financial and normative 
considerations appear to be less predictive of 
driving behaviour than hedonic 
considerations. In order to effectively 
promote sustainable driving behavior, 
interventions should therefore target hedonic 
consideration (e.g., by making sustainable 
driving behavior fun and convenient, and 
unsustainable driving behavior inconvenient 
and aversive). 

References 
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Presentation 2: Public Attitudes to 
Road User Safety in the United 
Kingdom and their Effect on Travel 
Behaviour 

C. Musselwhite, E. Avineri & Y. Susilo 
Centre for Transport and Society, University of the 
West of England, Bristol, United Kingdom 

This research aimed to examine public 
attitudes to road safety within a wider social 
context of other attitudes, identities, lifestyle 
and values. This paper will present findings 
on how road user identity affects accepted 
level of risk, focusing in on implications for 
both road user safety and travel behaviour 
(change) policy and practice.  

The study used a qualitative deliberative 
approach, engaging 228 members of the UK 
public in focus group discussions around 
road safety and risk. In four areas across the 
UK, six groups, with ten participants in each 
group, were selected to include different road 
user groups, life-stages and attitudes to risk. 
Each group met on three occasions and hence 
participants were engaged in three re-
convened workshops. The data was analysed 
using matrix mapping, a version of thematic 
analysis that involves assigning categories to 
the data a-priori whilst leaving scope for 
additional categories to be formed post-hoc.   

Participants largely viewed themselves as 
drivers and engaged in behaviour that 
suggests they have dominant rights of way 
over other users. This is enhanced by social 
norms and re-enhanced by other road user 
identities, for example cyclists and 
motorcyclists who view themselves as 
vulnerable.  

Despite participants having multiple road 
user identities – from driver, to pedestrian, to 
cyclist and so on – their view of the road was 
generally limited to one identity at a time. 
This detachment between identities has 
implications for the acceptance of different 
policy interventions. The primary view of 
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roads was from the perception of the car 
driver and hence saw road user safety largely 
in terms of aiding the driver to have a safe 
passage of movement.  Participants viewed 
the road space as “competitive space” along 
with a ‘survival of the fittest’ mindset”. 
Pedestrians and cyclists, in particular, were 
seen to be encroaching on this space.   There 
is a need for the public to be more aware of 
and empathetic towards other road users, and 
also help to re-establish norms that are 
guided by individual judgement, conventions 
and protocols, rather than a reliance on rights 
of way and laws. Investigating concepts of 
shared space may help achieve this. 

The driver as the dominant road user 
identity is reinforced by and also reinforces 
(often negative) social norms within the 
group.  In speeding, for instance, it is viewed 
that many drivers speed which offers a 
justification for such behaviour. In addition, 
the effect of passengers on driving behaviour 
and peers on pedestrian and cycling 
behaviour is crucial, showing that people 
deliberately alter their behaviour to suit or 
impress others. 

Overwhelmingly, there seems to be a 
consensus that drivers see themselves as 
competent and safe road users and others as 
more risky and dangerous. Hence, support 
for interventions is largely accepted as 
necessary for “other” road users rather than 
for themselves. Frequent motorcyclists and 
cyclists inadvertently reinforce the concept 
that they are dangerous, but over stating their 
ability to master a perceived dangerous 
activity. This means drivers view accidents 
with cyclists and motorcyclists with a certain 
level of inevitable.  

Overall, the research highlights the 
importance of taking into account road user, 
especially driver, identity, road culture and 
risk taking when designing interventions. As 
well as traditional approaches, social 
marketing, new technologies and the novel 
design of space should play a role in thinking 
through the 3Es (Education, Enforcement 
and Engineering) over the coming years. 
There is also a need for attitudes towards 
modes of transport to be considered in light 
of road user safety and a joining up of 

strategy is needed between travel behaviour 
(change) and road safety in order to focus on 
getting people to consider alternatives to the 
car. 

Presentation 3: A comparison of 
what motivates car drivers, cyclists 
and pedestrians to violate traffic 
rules 

T. Gehlert 
German Insurer’s Accident Research, Traffic 
Behaviour / Traffic Psychology, Berlin, Germany 

As attempts to shift road users to more 
sustainable travel modes such as cycling or 
walking tend to be successful the safe 
interaction between the different road user 
groups demand attention. Road users need to 
anticipate each other’s behavior to identify 
and avoid critical situations. Traffic rules 
provide standardized information about road 
user behavior in a given situation. Thus, they 
create common expectations among all road 
users. Violating these expectations resp. 
traffic rules makes critical situations or even 
accidents more likely (e.g. Parker, West, 
Stradling & Manstead, 1995).  

The aim of this study is to compare the 
psychological background of car drivers, 
cyclists and pedestrian’s traffic violations. 
Red light running has been chosen as 
example since it applies to all three road user 
groups. The study uses the Theory of 
Planned Behavior as theoretical framework. 
The TPB approach has already successfully 
applied to explain the psychological 
background of car driver’s traffic violations 
(e.g. Rößger, Schade, Schlag & Gehlert, 
2011).  

The study is based on data from the 
German traffic climate panel. This panel 
regularly monitors public attitudes towards 
road safety and self-reported traffic behavior. 
The data stems from the 2010 panel wave. 
The overall panel sample consists of 1.600 
subjects and is representative for household 
characteristics and travel mode choice in 
Germany. Red light running was measured 
for car drivers, cyclists and pedestrians. A 
traffic situation was described that created a 
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dilemma for participants between complying 
with the red light and accepting 
inconveniences or violating the red light. Car 
drivers had to choose between braking 
sharply at an amber traffic light and driving 
through. Cyclists had to choose between 
stopping at an amber traffic light even though 
the intersection appeared to be free or to 
cycle through. Pedestrians had to choose 
between stopping at a red light and missing 
the bus or going through. Based on the theory 
of planned behavior attitudes, behavioral and 
normative beliefs towards red light running, 
the intention and self-reported red light 
running were measured. 250 frequent car 
drivers answered the car driving scenario, 
239 frequent cyclists answered the cycling 
scenario and 617 frequent pedestrians 
answered the pedestrian scenario. 

The descriptive results reveal common 
characteristics of red light running between 
the three road user groups as well as 
differences between car drivers, cyclists and 
pedestrians. The results are further elaborated 
using multiple regression analyses. The 
presentation will describe and compare the 
psychological background of red light 
running for car drivers, cyclist and 
pedestrians. If there are distinct 
psychological backgrounds does it contradict 
the purpose of traffic rules to create common 
expectations among road users? And what 
does that mean for the design and 
implementation of countermeasures? The 
presentation will discuss these questions and 
the consequences for safe and sustainable 
transport in metropolitan areas. 
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Presentation 4: Psychological 
background of driving violations: 
the underestimated effect of norms 
and values 

L. Rößger1, J. Schade1, T.Gehlert2 & B. 
Schlag1 
1 Dresden University of Technology, Traffic and 
Transportation Psychology, Dresden, Germany  
2 German Insurer’s Accident Research, Traffic 
Behaviour / Traffic Psychology, Berlin, Germany 

The acceptance of and compliance with 
traffic rules and regulations plays a crucial 
role for traffic safety. Several studies have 
successfully applied the Theory of Planned 
Behavior to explain individual differences in 
traffic rule violations (e.g. Parker et al., 
1992). Furthermore, additional variables such 
as enforcement and differences between 
violations have been proposed (e.g. Rößger 
et al. 2011). The present study aims to inte-
grate these developments into a comprehen-
sive model of driving violations and to vali-
date the extended model using different types 
of driving violations. 

A telephone interview survey was conduc-
ted with 1.009 German road users. The inter-
view focused on three violations: speeding, 
red light running and driving while intoxica-
ted. For each traffic rule, a traffic scenario 
was presented creating a dilemma between 
complying with the rule and accepting incon-
veniences for driving (e.g. braking sharply) 
or to violate. Likely behavior, past behavior, 
habits, acceptability, personal and social 
norms, instrumental expectations (e.g. risk 
perception, sanction probability) and situatio-
nal factors were measured. Structural equa-
tion modeling was applied to identify direct 
and indirect predictors of driving violations 
and to examine their predictive power. 

For speeding analyses reveal significant 
direct effects of the personal norm and situa-
tional affordances. That means, the stronger 
the personal norm for not speeding and the 
less supportive road characteristics are the 
less likely will be speeding. The personal 
norm in turn is influenced by peer group 
norms and risk perceptions. Surprisingly, 
there was no effect of descriptive norms on 
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personal norms. Rather the descriptive norm 
directly affects behavior as well: the more 
road users perceive that violating speed li-
mits is a common behaviour in society the 
more likely they violate speed limits themsel-
ves. Enforcement variables such as perceived 
sanction probability exert an indirect effect 
on speed violations via the personal norm: 
the more likely participants expect a formal 
sanction the stronger their own personal 
norm to comply with the regulation. This 
supports the idea of a positive influence of 
enforcement measures on norm internaliza-
tion. Moreover, we could identify a strong 
effect of personal norms on the perceived in-
fluence of unfavorable situational conditions. 
That suggests that people with a strong per-
sonal norm for complying with speed limits 
are less prone to positive situational affor-
dances for speeding. Overall, the model 
provides a good fit to the data (GFI = 0.941, 
AGFI = 0.920, RSMEA = 0.058). For red 
light running, the structural equation model 
shows similar relations and a similar good fit 
to the data (GFI = 0.938, AGFI = 0.919, 

RSMEA = 0.054). The effect of personal 
norm on the red light running seems to be 
even stronger than for speeding. However, 
the psychological background of driving 
while intoxicated is considerable different. 
Here the perceived behavioral control seems 
to be the key variable indicating that there 
might be an addiction issue associated it.  

The paper will further discuss the results 
and their implications for new intervention 
strategies. 
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Introduction  

A number of public policies are developed 
and implemented to change travel behaviour 
in a more sustainable way. Environmental 
psychologists are able to contribute to this 
process in several ways. They provide 
expertise on user reactions towards special 
policies as well as methodological knowled-
ge on policy implementation and evaluation. 
The papers in this session reflect this broad 
range of possible contributions.  

The first presentation looks at transport 
policy evaluation in practice using the EU 
CIVITAS initiative as an example. Carrying 
a long tradition, the CIVITAS initiative is an 
extensive and substantial transport policy 
implementation and evaluation program for 
cities co-founded by the EC. The author 
identifies and illustrates a gap between the 
methodological gold standard of evaluation 
and the evaluation guidelines of CIVITAS on 
the one side and the evaluation activities in 
practice on the other. This is illustrated with 
selected transport policy measures. The paper 
concludes with suggestions for an adapted 
evaluation that bridges the gap between 
theory and practice. 

The session focuses further on two 
specific transport policy measures, namely 
soft polices and pricing policies. Soft policies 
try to influence travel behaviour by changing 
people's perceptions and motivations about 
travel options. The growing interest in soft 
transport policy measures opens the chance 
for psychologists to contribute directly to 
more sustainable travel. The second 
presentation investigates the effectiveness of 
soft policies during key life events in two 

extensive field experiments. The authors 
analyses the contribution of soft policies, life 
events as such and their combined impact on 
travel behaviour change. They discuss the 
optimal timing of the intervention and 
differences between types of life events that 
may affect the effectiveness of soft policies.  

Pricing policies are powerful economic 
policy instruments, but their main barriers for 
effectiveness and implementation are 
psychological factors, namely the lack of 
comprehension and public acceptability. 
Thus, the third presentation evaluates user 
comprehension, acceptability and 
behavioural intentions under differentiated 
pricing schemes. In a series of laboratory and 
online experiments, the degree of price 
differentiation and the presentation mode 
(gain vs. loss) is manipulated. 
Recommendations for an optimal price 
structure and its communication will be 
discussed. The fourth presentation analyses 
how trust in the government influences 
public acceptability of pricing policies and 
conducts a comparison of three cities that are 
in different implementation stages of road 
pricing.  

The fifth presentation compares public 
and expert acceptability of sustainable 
transport options in two mixed-method 
studies. It highlights different preferences in 
these two groups for certain policy measures 
and discusses the implications for the policy 
implementation process.  
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Presentation 1: Evaluation of 
measures aimed at sustainable 
urban mobility in European cities – 
theory and reality in CIVITAS 
MIMOSA 

K. Dziekan 
Berlin Institute of Technology, Department of Land 
and See Transport Systems, Berlin, Germany 

The measure evaluation in the field of 
sustainable urban transport is a relatively 
young research area. In some cases evalua-
tion is unwanted; in other cases evaluation 
might be desired, but resource restrictions or 
a lack of competence might produce useless 
results. In an ideal scenario, evaluation 
would take high priority and be conducted 
properly thereby producing valuable results 
and lessons to learn. 

In the CIVITAS initiative, launched by 
the European Commission (EC) in early 
2002, evaluation plays an important role. 
Within CIVITAS, cities learn from each 
other and work with the support of the EC to 
implement measures that aim at sustainable 
urban transport and providing a better quality 
of life for all citizens according to the slogan: 
city – vitality – sustainability. Currently, 
more than 200 cities across Europe are a part 
of the CIVITAS community.  

The focus of this paper is the evaluation 
approach in CIVITAS MIMOSA, which is a 
project active in the current CIVITAS phase 
(2008-2012). Answers shall be given to 
questions like: What are the outcomes of 
certain measures in the cities? What are 
successful strategies from which other cities 
could learn? What are the most cost-effective 
investments? Which measures serve as good 
examples for other European cities?  

The evaluation approach of CIVITAS 
MIMOSA consists of three building blocks: 
concept, impact and process evaluation. 

The central question for concept 
evaluation is what is the research and 
technological basis of the measure? Research 
and technology development activities are 
analysed and described for a broader 
audience and are also put into the measure 
and city context. 

Impact evaluation focuses on what the 
calculable effects of the measure are. The 
impacts should be measured with research 
designs that produce valid data. CIVITAS 
indicators are used to ensure cross-site 
evaluation later on.  

Process evaluation seeks to answer the 
question, why was a measure a success or 
failure? This is conducted through an annual 
analysis of the measure implementation 
processes: barriers, drivers, reactions to and 
lessons learned from them are each assessed 
with special templates and in workshops.  

In CIVITAS MIMOSA the cities of 
Bologna, Funchal, Gdansk, Tallinn and 
Utrecht are implementing in total 69 
demonstration measures.  

The well-elaborated evaluation guidelines 
provided by horizontal support activities and 
the MIMOSA project evaluation manager 
follow classic evaluation theory and are 
already adapted to the evaluation of urban 
transportation measures in the CIVITAS 
cities. These guidelines include, for instance, 
the recommendation to use control group 
designs and before and after data collection 
for impact evaluation. The manuals and 
trainings provide knowledge to the people 
responsible for conducting and reporting on 
evaluation activities in the cities. However, 
despite these comprehensive plans and 
preparations, the final conducted evaluation 
activities and results (may) deviate from the 
guidelines. Reasons for this could be timing 
problems, for instance, resource restrictions 
or a lack of skills among the local people. 
This paper will explore the gap between 
ambitious evaluation ideas and concepts 
based on classical evaluation theory and 
actual evaluation activities conducted on the 
local level in the cities. Selected examples 
from the CIVITAS MIMOSA project will be 
used to illustrate both good and bad practices 
and to derive suggestions for the further 
improvement of the evaluation approach. 
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Presentation 2: Influencing travel 
mode choice by applying soft policy 
measures in moments of change: 
The case of residential relocations 
and changes in professional life 

I. Thronicker, J. Schuppan, & S. Harms 
Helmholtz-Centre for Environmental Research (UFZ), 
Leipzig, Germany 

Introduction 
In western societies, cars dominate the 

road. While hard-policy measures to restrict 
that unsustainable behavior are often refused 
by people, soft-policy measures to stimulate 
rather sustainable behavior lack efficacy. 

Theory 
The latter may be caused by mobility 

routines emerging from the repeated use of a 
certain mode within a stable situational 
context (Ouellette & Wood, 1998). Though 
individuals thereby tend to ignore mobility 
alternatives, they seem to re-think their 
behavior when their life context changes – by 
one significant (key) event (van der Waerden 
et al., 2003), or by cumulative events 
(Harms, 2003). Thus, context changes may 
be windows of opportunity for behavior 
change (Verplanken et al, 2008). 

Considering the habit discontinuity 
hypothesis (Verplanken et al., 2008) and 
three (key) events (relocation, job start, re-
tirement), we pursue the following questions: 

• Can we support the habit discontinuity 
hypothesis implying that soft policy 
measures are mainly effective in habit-
breaking key event moments? 

• Is it maybe more effective to intervene 
before the event takes place? 

• Are there general mechanisms of habit 
break across the three different events?  

Methods 
Two pre-post experiments are conducted: 
• Leipzig (2008-2010): People intending 

to move, already moved or do not 
move house at all participated in a 3-
wave survey. After the first survey, half 
of each group received an intervention.  

• Hanover (2010 ongoing): Present and 
future employees, and future retirees 
participate in a 2-wave survey. With 
the first survey, part of each group 
receives an intervention.  

Results 
First results propose that a key event 

opens a pattern of domain-specific “windows 
of opportunity”, thus efficacy vitally depends 
on the intervention’s fit. Also, the moment of 
highest susceptibility to the intervention 
tends to be the earlier the more mobility 
issues provoke the context change and vice 
versa. Furthermore, some “personal readiness 
for action” works as a central interacting 
factor to let the intervention take effect. 

Discussion 
Regarding a practitioner’s point of view, 

results demonstrate clearly how much the 
design, the credibility as well as the quality 
of the intervention account for its success.  

Besides strengthening our understanding 
of the relationship between key events and 
habit weakening processes in the field of 
travel mode choice we aim to develop 
recommendations for highly effective 
information-based soft policy campaigns.  
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Presentation 3: Dealing with 
transport pricing systems - the effect 
of pricing structures and 
communication 

A. Francke & D. Kaniok 
Dresden University of Technology, Dresden, Germany 

Experience has shown that traffic 
problems like congestion and pollution can 
be solved only by systematic changes in 
mobility behaviour. In spite of the 
effectiveness of road pricing the major 
barrier to the implementation of this pricing 
strategy is the lack of public and political 
acceptability (e.g. Schade & Schlag, 2003). 
Thus the challenge is to design a scheme that 
is both acceptable to the public and effective 
in achieving the objective of more 
sustainable mobility. 

The economic best pricing model is 
dynamically differentiated and takes 
numerous factors into account. In contrast to 
this theoretically optimal pricing system, 
many empirical studies show that such 
differentiated pricing systems are too 
difficult to understand and to predict and 
therefore do not achieve the desired 
sustainable mobility behaviour (Bonsall et 
al., 2007).  

Besides the structure of a pricing scheme, 
the mode of presentation, i.e. describing a fee 
in terms of gains or losses, has an effect on 
people’s decisions and attitudes. According 
to prospect theory people often make 
irrational or biased decisions and react more 
strongly to potential losses than to potential 
gains (Tversky & Kahneman, 1981). 

The aim of a laboratory study conducted 
in May 2011 is to investigate to what degree 
of complexity users are able and motivated to 
deal with differentiated prices. Focus of the 
investigation are five differentiated pricing 
schemes (spatially and temporally 
differentiated, from very low to very 
strongly) and the calculation of the price for 
a certain distance. After the presentation of 
each pricing scheme, participants are 
questioned on task certainty, raised 
intelligibility and perceived task difficulty. 
Moreover latency time the respondent took 

for estimating the charge is measured. After 
this, face-to-face interviews and the think 
aloud method are used to get to know the 
way participants deal with differentiated 
prices.  

The effect of message framing and the 
metric effect were examined in an online 
study conducted in February 2011. This uses 
a 2x2-between-design to investigate whether 
the two frames have an effect on the 
evaluation of road pricing. Participants are 
randomly assigned to four sets differing from 
each other whether a charge for entering the 
city centre is described in terms of a discount 
or a surcharge on a fixed charge. It is also 
tested whether a discount or a surcharge is 
evaluated more positively in percentage 
terms in contrast to absolute amounts. After 
this formal manipulation, participants are 
asked questions among other things 
concerning their attitude towards road 
pricing.  

Results of the online study (n=236) show 
that by trend acceptability, perceived 
effectiveness and fairness of road pricing are 
higher if charges are presented in gain 
conditions. Charges in percentage terms are 
more acceptable than in absolute terms. 
Furthermore the gain-percentage-charge is 
evaluated most positively, perceived as the 
fairest and the most effective one. However, 
findings are not statistically significant. More 
results will be available in summer 2011. 

By analysing the impact of price 
differentiation and framing of charges on 
responses towards road pricing 
recommendation for an optimal pricing 
structure and its communication are derived.  
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Presentation 4: Comparative Study 
on the Acceptance of Road Pricing 
Policies in the U.S., U.K. and Japan 

J. Kim1, J.-D. Schmöcker1, S. Fuji1 & R. 
Noland2 
1 Department of Urban Management, Kyoto 
University, Kyoto, Japan 
2 Alan M. Voorhees Transportation Centre, Rutgers, 
The State University of New Jersey, USA 

There are by now a number of, in general 
rather successful, road pricing 
implementations, such as in Singapore, 
London and Stockholm. In some other cities 
proposals have been rejected because of a 
lack of public support. For example in 
Edinburgh the discussion on possible 
economic effects of a proposed scheme 
raised many concerns, leading eventually to 
its rejection (Gaunt et al., 2007). Also a 
planned scheme for road pricing in 
Manhattan, New York was rejected, largely 
because of a lack of public acceptance 
(Schaller, 2010). Schmöcker et al (2010) then 
show with a comparison of UK and Japan 
data that “Trust in government” is an 
important factor for acceptance in both 
countries and that “Belief in absolute” 
determines government trust in the UK. 
Therefore the aim of this paper is to suggest 
ways to raise the acceptance level for 
coercive transport policy measures, and to 
understand whether there are significant 
cultural differences, especially regarding the 
role of trust in government.  

We asked students in three countries about 
their acceptance of a hypothetical tax 
scenario and hypothesise following e.g. 
papers in Schade and Schlag (2003) that trust 
in government and established factors such 
as infringement of freedom, problem 
awareness and perceived effectiveness are 
determining factors. Furthermore, in 
exploratory research we investigate whether 
values such as “Trust in Government”, 
“Belief in absolute”, “Individualism”, 
“Autistic Attitude” and “Arrogance” can 
explain the importance of acceptance. With 
regards to the objectives of this study we 
ignored all foreign students leaving us with a 

valid sample of 139 students from Tokyo 
Institute of Technology, Japan, 72 students 
from Imperial College London, U.K., and 96 
students from Rutgers in New Jersey, U.S. 
We note that there are some further 
differences in our sample composition: In the 
UK and Japan we collectively asked students 
from civil engineering classes to fill in the 
survey at the end of the lectures, whereas in 
the US we encouraged students taking 
classes on Climate Change and Urban 
Planning to fill in the survey during their 
leisure time.  

We believe that our study has some 
important implications. It shows that the 
potential applicability of environmental 
taxation policy varies between countries. 
This suggests that governments should 
consider specific psychological tendencies of 
their population to avoid failure of public 
acceptance when they promote hard transport 
policies. We also discuss the importance of 
environmental education to raising 
acceptance levels, because our results 
suggest that students who have taken classes 
on environmental problems appear to show 
higher acceptance.  
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Presentation 5: Expert and public 
attitudes to sustainable transport 
options 

D. Xenias & L. Whitmarsh 
School of Psychology, Cardiff University, Cardiff, UK 

Transport accounts for a large proportion of 
total CO2 emissions in the EU, with 
approximately 80% coming from car use.  
Other problems inherent in current transport 
systems (accidents, air pollution, 
inaccessibility, CEC, 2001), dictate the need 
to implement sustainable transport policies.. 
Expert and special interest (e.g., industry) 
groups are likely to define such policies, but 
citizens will experience and enact them. Risk 
and participation literatures (e.g., Rogers-
Hayden & Pidgeon, 2007), along with high-
profile examples of public protests against 
transport policies (e.g. the 2001 UK fuel duty 
protests) show it is critical to understand how 
citizens perceive transport problems,  what 
are their attitudes to potential solutions, and 
how these perceptions and attitudes differ 
from those of expert groups.  
We investigated (a) understanding of, and 
attitudes to sustainable transport and relevant 
policies and technologies in expert and 
public samples and (b) areas of convergence/  
divergence between samples, and depending 
on the elicitation methods  used. 
Study 1, compared attitudes to sustainable 
transport between experts (N=44) and British 
public (N=30). We used interviews, 
deliberative workshops, attitudinal scales and 
preference ranking. Both samples prioritised 
reduction in transport demand in qualitative 
measures. In quantitative measures, however, 
experts preferred techno-economic measures 
while the public prioritised behaviour change 
and public transport improvement.  
Study 2 replicated and extended Study 1 with 
new but comparable samples of transport 
experts (N=42) and British public (N=40) 
and added (a) new quantitative preference 
measures (e.g. Advanced Hierarchical 
Processing, AHP, traditional ranking scales); 
(b) salient psychological and behavioural 
measures; and (c) telephone follow-up 

interviews to compare informed (after 
deliberations) to uninformed (before 
deliberations) preferences. We replicated 
Study 1 findings; i.e. in qualitative measures 
experts generally agreed with citizens on the 
need for modal shift; in quantitative 
measures, experts preferred techno-economic 
solutions while citizens focused on behaviour 
change and improvement of public transport.  
The replication of this expert-public 
divergence has implications for public 
engagement in policy-making, and the risk 
literature: the different perspectives and 
values imply a need for a broader definition 
of expertise in transport policy making, and 
that the public may not accept transport 
policies/ technologies designed by expert 
only groups - underlining the importance of 
early public engagement. Consistent with 
cultural studies of risk (e.g., Kahan et al., 
2010), and Stern’s (2000) Value-Belief-
Norm model of environmental behaviour, 
attitudes and perceived responsibility for 
sustainable transport also varied with 
individuals’ values, suggesting that expertise 
alone does not fully account for variation in 
attitudes.  
In addition, traditional ranking showed 
priority changes for our public sample after 
deliberations, while AHP did not change. We 
attribute this to social desirability effects, as 
AHP is more opaque to participants. Public 
preferences according to the qualitative 
measures also changed post-deliberation with 
a focus on public education/ behaviour 
change, versus business/ industrial measures. 
Follow-up telephone interviews showed 
limited pro-environmental attitude change, 
compared to pre-deliberation scores. 
Qualitative analysis of transport preferences 
helped understand changes in quantitative 
measures; it also exposed differences in how 
preferences are expressed i.e., expert-citizen 
divergence in types of reasoning, language 
and evidence used (cf. analytic vs. 
experiential processing; Weber, 2001). This 
emphasises the complementary value of 
mixed methods for enhanced understanding 
of quantitative data and providing an in-
depth understanding of complex topics. 
 



Effects of noise and reverberation on verbal short-term memory  
in young adults in a classroom-like setting 
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Introduction 
Verbal short-term memory is impaired by 

task-irrelevant speech and nonspeech sounds 
that the participants are instructed to ignore 
(Kjellberg et al., 2008; Buchner et al., 2005). 
In this study, the combined effects of noise 
and reverberation on short-term memory for 
spoken words were analyzed. It was hypothe-
sized that classroom reverberation increases 
the detrimental effects of irrelevant sounds 
on short-term memory, even under 
conditions of perfect intelligibility of the to-
be-remembered words.  

Method  
The experiments were conducted in a 

seminar room equipped with an acoustic 
system allowing variation of reverberation 
times (Variable Room Acoustics System, 
VRAS). The room acoustical parameters of a 
real, middle-size classroom were measured 
before and after renovation and reconstructed 
with a set of tuning procedures. In the 
favorable room, mean RT was 0.47, accor-
ding to current guidelines. In the unfavorable 
room, mean RT was 1.1 s, which is un-
desirable for classrooms (Klatte et al., 2010).  

138 young adults (mean age 24 years, 40 
male) took part in the experiment. The task 
required serial recall of sequences of 7 
spoken words (e.g. Ball (ball), Haus (house), 
Banane (banana)), by entering the digits 1 to 
7 into drawings representing the words on 
prepared answer sheets. The speech signals 
were presented via a loudspeaker located in 
front of the seminar room with 66 dB(A) in 1 
m distance. Each participant was tested in 
quiet and in the presence of one of the 
background sounds, in one of the two rever-
beration conditions. Background sounds were 
presented via 8 loudspeakers, 2 on each side 
wall. Background sound levels (Laeq, 20 s), 
measured at a seat position in the centre of 

the room, were 53 dB in the favourable room 
and 55 dB in the unfavourable room.  

Results and Discussion 
A word-to-picture matching test confirmed 
perfect intelligibility of the speech signals in 
each background sound x reverberation 
condition. Mean %correct scores in the short-
term memory task with respect to sound and 
reverberation are depicted in Fig 1.   
 

Pink Noise

Silence

Classroom Noise

Silence

 
Danish Speech

Silence

 
 
Classroom reverberation increases ambient 
noise levels and thereby listening effort. 
Listening effort further boosts the detrimental 
effects of background sounds on verbal 
short-term memory. This holds even under 
conditions of perfect intelligibility of the to-
be-remembered words. 
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Significant interactions 
between sound condition  
(silence vs. background 
 sound) and reverberation  
were found for each of the 3 
sounds (p<.05).  Classroom 
noise and pink noise had no 
effect in the favorable room, 
but impaired performance  
in the unfavorable room.  
The detrimental effect of  
irrelevant speech was 
further increased in the 
unfavorable room. 
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Energy Consumption 2.0 – The Contribution of Smart Metering to 
Sustainable Energy Use  

N. Exner & N. Döring 
Ilmenau University of Technology, Ilmenau, Germany 

Introduction 
With regard to climate change an increase 

in renewable energy resources in the general 
energy mix of energy providers is widely 
discussed. The leaders of the European 
Union went one step further and endorsed the 
"EU climate and energy package" with the 
aim to increase energy consumption from 
renewable energy resources up to 20 % until 
2020. Because power feed-in from those 
resources is hard to forecast and storage is 
still inefficient, real-time consumption is one 
way to make the integration of renewable 
power resources more cost efficient. Smart 
metering supports this approach by making 
real-time pricing and feedback possible. 
Smart meters record energy consumption 
every 15 minutes and send this information 
every hour to the utility for billing purposes.   

Theory 
One question that arises is which factors 

influence the continued use of smart 
metering and time flexible tariffs that 
contribute to a more sustainable energy mix. 
The LIMA (Longterm Intelligent Metering 
Adoption) model has been developed to 
answer this research question. It is based on 
the Unified Theory of Acceptance and Use of 
Technology (UTAUT) by Venkatesh et al. 
(2003) and integrates research regarding 
energy consumption. UTAUT was chosen 
because it is a synthesis of 8 established 
theories, like Theory of Planned Behaviour. 
Prose and Wortmann (1997) have shown that 
lifestyle is one factor that can explain 
differences in sustainable behavior. The 
LIMA model integrates a lifestyle typology 
into UTAUT and develops it further with 
regard to continued use of smart metering 
and associated products, like time flexible 
tariffs and an internet platform.  

Method 
A convenience sample of 212 

participating households is used to test the 
validity of the LIMA model by multiple 
regression analysis. These 212 households 
participate in a two-year field study that tests 
how smart metering and associated products, 
like a time flexible tariff and an internet 
platform are accepted in Germany. The field 
study follows a panel-design with four waves 
including a baseline survey. The presented 
results are from the first wave. 

Results  
The LIMA model was for the most part 

confirmed by the empirical data. The main 
factors performance expectancy (β=0.21, 
p=.001), effort expectancy (β=0.38, p<.001) 
and facilitating conditions (β=0.18, p=.001) 
were supported and the integration of 
lifestyle research proved valuable. One of the 
two ecologically orientated lifestyles was 
among the strongest predictors (β=0.24, 
p=.001; β=0.16, p=.004) of intention to use 
(R2=.55). Intention to use is operationalized 
as intention to comply with tariff prices and 
use of an internet platform that visualizes 
smart meter data.  

Discussion 
These findings are in accordance with 

results from other studies. The fact that social 
influence did not play a significant role is 
surprising. Results from the second wave will 
have to show if these results are valid for 
continued use of smart metering data and 
time flexible tariffs.  
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Are pandas like people? Compassion collapse in the  
environmental domain 
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2 Decision Research, Eugene, OR, USA 

Introduction 
How do people decide when and how 

much to give to charitable campaigns? Re-
cent research suggests that people are highly 
sensitive to the ways in which donation re-
quests are framed. Ironically, most individu-
als display a decrease in compassion (both 
affective and behavioral) as the number of 
victims in need increases, a phenomenon 
known as “compassion collapse” (Cameron 
& Payne, 2011). Various explanations for 
this effect have been put forward, including 
evolutionary, attentional, psychophysical and 
motivational accounts.  

Our research extends past efforts in two 
important directions. First, previous research 
has almost exclusively focused on human 
suffering, and it is unknown whether com-
passion collapse will emerge in the environ-
mental domain (i.e., when victims are non-
human). Second, little research has examined 
individual differences in compassion col-
lapse; for example, individuals who care 
deeply about an issue may be less likely to 
demonstrate the effect when confronted with 
multiple vs. single victims in need. In a series 
of studies, we test the hypothesis that indi-
viduals who do not identify as environmen-
talists (i.e., non-environmentalists) will do-
nate less to environmental conservation ef-
forts as the number of animals in need of aid 
increases (compassion collapse) whereas en-
vironmentalists will not show such an effect. 

Methods 
Studies are conducted via internet and 

random-intercept surveys and include both 
hypothetical and real donation scenarios. All 
participants are undergraduates at a large U.S 
public university. We utilize three between-
subjects paradigms: (1) comparing donations 
to a single identified animal in need vs. 
donations to two identified animals; (2) 

examining the effect of statistical information 
about a group of animals vs. specific 
information about a single animal; and, (3) 
comparing donations as a function of the 
proportion of animals that can be helped. 
After reading the donation request letter and 
providing a (real or hypothetical) donation, 
participants then rated their donation-relevant 
affect (e.g., sympathy, guilt), reported their 
attitudes towards the animals being helped, 
and indicated their environmentalist identity. 

Results and Discussion 
Results suggest that compassion collapse: 

a) emerges in the environmental domain; 
and, b) is moderated by environmentalism. 
Among non-environmentalists, single, identi-
fied animals in need of aid received signifi-
cantly greater donations than did either mul-
tiple animals or single animals who were 
contextualized, and individuals donated more 
to protect animals in a small population vs. a 
large population. However, the effect disap-
peared among environmentalists. These ef-
fects are partially mediated by the warm 
glow generated by the donation requests.  

Our findings hold important applied im-
plications for environmental organizations 
(e.g., reframing fundraising campaigns to 
emphasize individual animals in need of aid) 
as well as theoretical implications for the ex-
plication of compassion collapse. Further ex-
amining individual and group differences in 
susceptibility to compassion collapse may 
clarify the underlying psychological mechan-
isms at work as well as point the way to-
wards effective interventions. 
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How Frames in Communications affect Perceptions of 
Corporate Greenwashing 

G. de Vries, B.W. Terwel, N. Ellemers, & D.D.L. Daamen 
 Leiden University, Leiden, The Netherlands 

Introduction 
Climate change mitigation calls for 

significant reductions in the amount of CO2 
emitted to the atmosphere. One way to 
achieve this reduction is implementation of 
CO2 capture and storage technology (CCS). 

Several industrial organizations invest in 
the development of CCS but face a dilemma 
when it comes to communicating their 
investment to the general public. On the one 
hand, organizations may frame their 
communications in ways so the general 
public learns that the investment in CCS is 
motivated by the positive environmental 
consequences associated with CCS. This 
could lead to a better corporate image (e.g., 
Sen & Bhattacharya, 2001). On the other 
hand, organizations may be reluctant to 
communicate an environmental motive for 
their investment out of fear for accusations of 
corporate greenwashing (i.e., presenting 
themselves as “greener” than they are). This 
research examines how different types of 
organizational communications affect public 
perceptions of corporate greenwashing.  

Methods and results  
In three experiments, we manipulated the 

motive of a (fictitious) energy company 
(“BO&G”) to invest in CCS developments. 
All experiments followed the same basic 
procedure. First, participants were presented 
with background information about CCS and 
were informed that BO&G invested in it. 
Then, participants read a page of BO&G’s 
website containing the manipulation of the 
motive for investing in CCS. Depending 
upon the experimental condition, this motive 
was either economic or environmental. In 
addition, a control condition was included in 
which no motive was communicated. 
Perceptions of corporate greenwashing were 
assessed (Experiment 1, 2, and 3), as well as 
strategic beliefs (Experiment 2 and 3), and 

general skepticism toward organizational 
communications (Experiment 3).  

All experiments showed that people 
perceived less corporate greenwashing in the 
economic-motive condition, as compared to 
the environmental-motive condition and the 
control condition. Furthermore, Experiment 2 
showed that strategic beliefs (i.e., to what 
extend people think the company has 
strategic intentions) mediated the effect of 
communicated motive on perceived 
corporate greenwashing. Experiment 3 
showed that skepticism toward 
organizational communications moderated 
this indirect effect. That is, highly skeptical 
people were not influenced by communicated 
motive. It appears that these people are 
always skeptical about intentions, no matter 
what motive is provided.  

Discussion  
Energy companies apparently have a hard 

time convincing people that they are not 
merely investing in environmental measures 
for purposes of looking “green”. Yet, 
building public support for corporate policies 
about environmental issues requires avoiding 
accusations of corporate greenwashing. Our 
research shows that these accusations may be 
avoided by communicating an economic 
motive for investments in environmental 
measures. 
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Adopting the User’s Perspective Regarding Knowledge on Solar 
Home Systems in Uganda 
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Introduction 
Solar home systems (SHS) play an 

important role in attempts to fulfilling 
people’s energy demands in off-grid areas. 
The SHS’ life spans depend on proper sizing, 
installation and use. Hence, knowledge 
transfer to the local solar companies who 
carry out the sizing and installations, and to 
the users who have to handle their systems 
according to the usage instructions, is a 
crucial factor for success. The mental models 
approach provides principles for effective 
communication of information. To ensure 
optimal processing, new information should 
match the recipients’ existing beliefs and 
misbelieves. That means stakeholders require 
relevant knowledge, and should be able to 
adopt the user’s perspective in order to 
provide effective information 
communication. These two issues are the 
focus of this study.  

Method 
 Five groups of key stakeholders in the 

Ugandan field of SHS were identified: users, 
local solar companies, NGOs, supervising 
organizations and manufacturers. 138 
representatives of these groups responded to 
ten knowledge items on a five-option scale 
(true – maybe true – don’t know – maybe 
false – false). The items were developed after 
on-site system checks, expert discussions and 
preliminary interviews. Users were asked to 
give their personal opinion about each item. 
In addition to their own opinion, the other 
stakeholders estimated the user’s opinion. 

Results 
We expected manufacturers and solar 

companies to have better knowledge of 
technical facts than users. We also expected 
supervising organizations to have similar 
degrees of knowledge as manufacturers, 
since they are responsible for quality control. 

The linear contrast test of the mean answers 
shows three “knowledge groups” that differ 
significantly (T=6,700, p<.0001 (2-tailed)): 
manufacturers have the most profound 
knowledge about their products, supervising 
organizations and NGOs are on a medium 
level, and solar companies and users seem to 
have the least knowledge. We found that 
stakeholders with small psychological 
distance from the users of SHS were able to 
predict the users’ knowledge better than 
stakeholders with greater psychological 
distance. The mean correlation between the 
solar companies’ estimations and the actual 
users’ responses to the items is r=.425. 
Between NGOs and users it is r=.371. 
Supervising organizations and manufacturers 
seem to be less able to predict the users’ 
responses (r=.093 and r=.162). The 
difference between solar companies and 
supervising organizations is significant 
(p<.05), other differences reveal trends. 

Discussion 
Solar companies and NGOs possess the 

basic requirement to adjust their explanations 
to the users’ mental models, but they seem to 
be lacking relevant knowledge themselves. 
The prevalence of misbelieves among solar 
companies is alarming! The supervising 
organizations develop most of the 
information materials for solar companies, 
NGOs and users, but they are the ones who 
are least able to anticipate the users’ mental 
models, thus limiting effective knowledge 
transfer. 
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Time Preferences as Predictor for Energy-Saving Behavior? 

H. Bruderer Enzler, A. Diekmann, & R. Meyer 
ETH Zurich, Switzerland 

Many decisions relevant to energy saving 
involve a trade-off between short-term 
savings and long-term benefits. For example 
when buying a washing machine, cheaper but 
less energy-efficient devices have to be com-
pared to options with higher purchase prices 
but lower operating costs. In a part of these 
situations investments in energy-efficiency 
result in lower life-cycle costs. But even if 
so, decision makers do not always choose the 
corresponding option and on the societal le-
vel a large potential for energy saving is lost.  

Time preferences present one possible ex-
planation: They attempt to capture the extent 
to which a person is present- or future-orien-
ted; expressed as discount rates they are a 
measure for the change in valuation of an 
outcome depending on its delay. For 
example, a person who prefers 100$ today 
over 150$ in one year’s time is said to have a 
discount rate of over 50%. 

In theory, given it pays off in the long run, 
future-oriented persons are more likely to 
invest in energy-efficiency than those who 
are present-biased. After discussing the mea-
sures used, this contribution attempts to test 
the above assumption. 

Method and Measures  
The analyses are based on data from the 

Swiss Environmental Survey 2007 (Diek-
mann & Meyer, 2008), a representative po-
pulation study. First, a telephone interview 
was conducted with 3369 persons; later 83% 
of these also participated in a written follow-
up study. The survey covered a broad range 
of topics and comprised three measures of 
time preferences: during the oral interview, 
the respondents participated in a hypothetical 
game in which they were to choose between 
CHF 1000 immediately and CHF 2000 in a 
year’s time. If a respondent decided to wait, 
the later amount was lowered step by step. 
From these answers, individual threshold dis-
count rates were computed. The second mea-

sure consists of a choice task in which half of 
the respondents chose between CHF 500 now 
and CHF 600 in one year’s time while the 
other half chose between CHF 500 in one 
year’s time and CHF 600 in two years’ time. 
As a third measure a hypothetical choice 
between two refrigerators was presented.  

Primary Findings and Conclusions 
While the purely monetary measures for 

time preferences correlated well with one 
another (r=.61, p<.001), the choice task 
involving a refrigerator was only marginally 
(also significantly) connected to the first two 
measures. Multivariate analyses to account 
for differences in monetary time preferences 
revealed robust effects for income, education, 
age and gender: having a higher income, 
being male, younger and more educated goes 
with being more future-oriented. However, 
modeling the choice of refrigerator revealed 
contrary effects: women and older people are 
more likely to choose the more energy-ef-
ficient device, thus being more future-orien-
ted. These differences stress the relevance of 
framing in measuring time preferences. 

When monetary time preferences were 
introduced as a predictor for energy-saving 
behavior, the results were heterogeneous: for 
example while people with low discount 
rates tend to avoid leaving their television set 
in standby mode, there is no significant effect 
on buying energy-efficient light bulbs or – in 
case of home owners – on applying a thermal 
insulation to one’s house. Possible explana-
tions for this heterogeneity range from 
shortcomings in the (conventional) measure-
ment of time preferences to the notion that 
time preferences might not be a stable 
individual difference variable. Several alter-
native explanations are discussed. 
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Symposium 

Public Perceptions of and Engagement with Climate Change 

W. Poortinga & L. Whitmarsh 
Cardiff University, Cardiff, Wales, UK 

Introduction 
Climate change is arguably the greatest 

environmental threat the world is facing. The 
Fourth Assessment Report of the IPCC has 
shown that warming of the climate system is 
unequivocal, as evidenced by increases in 
global temperatures, widespread melting of 
snow and ice, and rising sea levels. Urgent 
mitigating action is needed to prevent further 
changes that may lead to catastrophic 
impacts, while adaptation to impacts which 
are now unavoidable is also required. 

The UK is the only country to have 
introduced a legally binding framework to 
tackle climate change. The 2008 Climate 
Change Act requires that UK greenhouse gas 
emissions are reduced by at least 80% by 
2050, compared to 1990 levels. Considering 
that more than a third of all CO2

 emissions in 
the UK are generated in the domestic sector, 
it is clear that the general public needs to 
make drastic changes in their current lifestyle 
in order to play their part in reaching these 
targets, while also adapting their lifestyles to 
impacts from climate change. At the same 
time, they will be required to accept new 
low-carbon energy facilities in order to 
decarbonise the energy they are using.  

In this symposium we will explore public 
perceptions of and responses to climate 
change in the UK and elsewhere. Various 
aspects of climate change perceptions and 
response will be discussed, including patterns 
and differences in beliefs and risk perception 
within and across nations; and the roles of 
personality, direct experience and second-
hand information in driving perceptions and 
responses. The symposium will cover the 
topics of climate scepticism, optimism and 
pessimism regarding future environmental 
change, and the role of first-hand experience 
in engagement with climate change, as well 
as information framing effects on behaviour 

change. A main aim of the symposium is to 
discuss what the findings mean for 
psychological theory and for climate change 
communication and engagement. 
Contributions from speakers are as follows: 

Presentation 1: NP introduces the topic 
by giving an overview of current public 
perceptions of climate change. He will 
present data from a major nationally 
representative survey conducted in 2010. 

Presentation 2: WP uses the trend, 
attribution, and impact scepticism framework 
to examine how widespread climate 
scepticism is in Britain; which publics hold 
climate sceptical views; and how strongly 
these views are being held.  

Presentation 3: LW presents 
experimental findings on how climate sceptic 
and non-sceptic publics evaluate uncertain 
information about climate change. She will 
further discuss evidence that climate 
scepticism might be a protective response to 
prevent having to change one’s lifestyle. 

Presentation 4: SP will discuss how 
optimistic and pessimistic outlooks may help 
or hinder public engagement with global 
environmental change; and what the 
implications are for the use of fear appeals in 
communicating climate change 

Presentation 5: AS explores the 
hypothesis that a lack of first-hand 
experience of the impacts of climate change 
is a barrier to taking action by linking 
perceptions of climate change and the 
willingness to save energy to flooding. 

Presentation 6: AC gives an account of 
climate change communication in a 
developing country. This presentation 
compares climate change responses in the 
geographical South (where impacts are 
already being felt) to those in developed 
countries, such as the UK. 
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Presentation 1: Public Perceptions 
of Climate Change and Energy 
Futures: A National British Survey 

N.F. Pidgeon1, A. Spence2, & W. Poortinga1 3 
1 Cardiff University, School of Psychology, Cardiff, 
UK 
2 University of Nottingham, Horizon Digital Economy 
Research, School of Psychology, Nottingham, UK. 
3 Cardiff University, Welsh School of Architecture, 
Cardiff, UK. 

Climate change is an increasingly salient 
and pressing issue worldwide. Governments 
are recognising this with the UK aiming to 
reduce greenhouse gas emissions by 80% by 
2050 and the US also recently outlining plans 
for ambitious reductions by 2050. Radical 
changes in both technology and individual 
behaviour as a whole are required in order to 
meet these targets, in particular with respect 
to the types and form of energy we accept 
and use. We will present new data from a 
major nationally representative household 
survey (n= 1,822) conducted in the UK in 
early 2010 examining public perceptions of 
climate change and key related energy issues. 
Current attitudes towards climate change and 
climate risks will be explored alongside, and 
in relation to, attitudes towards key potential 
energy developments in the UK designed to 
reduce carbon emissions, in particular 
nuclear power and various renewable 
electricity schemes including wind farms. 
The survey also develops a novel measure of 
beliefs about energy security. Results will be 
discussed in relation to historical data, key 
global and national events and recent policy 
developments. 

Presentation 2: Public Scepticism 
about Anthropogenic Climate 
Change 

W. Poortinga1,2, A. Spence3, L. Whitmarsh2, 
S. Capstick2, & N.F. Pidgeon2 

1 Cardiff University, Welsh School of Architecture, 
Cardiff, UK. 
2 Cardiff University, School of Psychology, Cardiff, 
UK. 
3 University of Nottingham, Horizon Digital Economy 
Research, School of Psychology, Nottingham, UK. 

In this paper we have carried out a 
comprehensive investigation of public 
scepticism about anthropogenic climate 
change in Britain using a trend, attribution, 
and impact scepticism framework; referring 
to doubts over whether the world’s climate is 
really changing, it is caused by human 
activity, or the severity of the impacts, 
respectively. The study used a nationally 
representative survey (n=1,822) to explore 
how widespread trend, attribution and impact 
sceptical views are among the British public, 
to what extent the different aspects of climate 
scepticism are interlinked, and in what way 
they are associated with related attitude 
constructs, such as uncertainty and 
ambivalence. It further provided a socio-
demographic and ‘ideological’ profile of 
individuals who express climate sceptical 
views. 

The study found that climate scepticism is 
currently not widespread in Britain. Although 
uncertainty and scepticism about the 
potential impacts of climate change were 
fairly common, both trend and attribution 
scepticism were far less prevalent. It further 
showed that the different types of scepticism 
are strongly interrelated. Although this may 
suggest that the general public does not 
clearly distinguish between the different 
aspects of the climate debate, there is a clear 
gradation in prevalence along the Rahmstorf 
typology. Climate scepticism appeared 
particularly common among older 
individuals from lower socio-economic 
backgrounds who are politically conservative 
and hold traditional values; while less 
common among younger individuals from 
higher socio-economic backgrounds who 
hold self-transcendence and environmental 
values. The finding that climate scepticism is 
rooted in people’s core values and 
worldviews may imply coherent and 
encompassing sceptical outlook on climate 
change. However, the results that attitudinal 
certainty is mainly concentrated in non-
sceptical groups suggest that climate 
sceptical views are not held very firmly.  
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Presentation 3: Responding to 
Climate Change Information: 
Biased Assimilation and Identity 
Protection 

L. Whitmarsh1, A. Corner1 & D. Xenias1 
1 Cardiff University, School of Psychology, Cardiff, 
UK. 

Scepticism in public attitudes towards 
climate change is seen as a significant barrier 
to public engagement. We conducted two 
experiments to investigate (a) how climate 
scepticism determines evaluation of 
uncertain climate change information, and 
(b) whether scepticism is rooted in processes 
of identity protection. In experiment 1, we 
measured participants’ scepticism about 
climate change before and after reading two 
newspaper editorials that made opposing 
claims about the reality and seriousness of 
climate change (designed to generate 
uncertainty). We found that people who were 
less sceptical about climate change evaluated 
the convincingness and reliability of the 
editorials in a markedly different way to 
people who were more sceptical about 
climate change, demonstrating biased 
assimilation of the information. Biased 
assimilation, a process through which people 
with opposing beliefs assimilate evidence in 
a way that is biased towards their existing 
attitudes, may lead to attitude polarisation. 
In both groups, scepticism towards climate 
change increased significantly after reading 
the editorials, but we observed no evidence 
of attitude polarisation – that is, the beliefs 
of these two groups did not diverge. The 
results are the first application of the well-
established assimilation and polarisation 
paradigm to beliefs about climate change, 
with important implications for anticipating 
how uncertainty – in the form of conflicting 
information – may impact on public 
engagement with climate change. 

In experiment 2, we investigated the 
possibility that climate change scepticism 
might be an identity protective response to 
threatening implications for individuals’ 
current lifestyles (i.e., reducing their carbon 
footprint). We investigated this by providing 

participants with information about a 
hypothetical risk (methane pollution of 
drinking water supplies) to explore the origin 
of risk scepticism. We examined whether 
scepticism about the hypothetical risk was 
influenced by prior attitudes and behaviour 
(specifically, in relation to meat-eating). 
Consistent with identity protection theory, 
we expected that participants who were given 
risk information that indicated behavioural 
change was necessary would be more 
sceptical about the risk if the behaviour in 
question was important to them (i.e., those 
who enjoyed eating meat). As expected, we 
found a significant interaction between meat-
eating and condition: those who reported 
enjoying eating meat (compared to those 
with less positive attitudes to eating meat) 
were significantly more sceptical about the 
hypothesised risk and perceived the article to 
be less reliable and less convincing – but 
only in the ‘behaviour change’ condition 
(i.e., when the risk information stated that 
meat consumption must be dramatically 
reduced in order to mitigate the risk). We 
also examined whether the environmental 
risk information had any impact on climate 
change scepticism; there was no evidence of 
such scepticism transference, although 
scepticism about the hypothetical risk and 
climate scepticism were significantly, 
positively correlated. These results have 
important implications for understanding 
climate change scepticism and 
communicating climate change risk. 

Presentation 4: Optimism, 
Pessimism, and Engagement with 
Global Environmental Change 

S. Pahl1  
1 University of Plymouth, Plymouth, UK 

‘It’ll be alright’ or ‘we’re all doomed’ – 
How do perceptions of future environmental 
change relate to feelings, environmental 
attitudes and intentions? 

People have been shown to be optimistic 
for a range of personal future outcomes (e.g., 
health, relationships etc.), and some authors 
have suggested that this optimism has a 



4 
 

motivating function to help individuals 
achieve their goals. Optimism has also 
previously been observed in the 
environmental domain, at least insofar as 
people think environmental problems will 
affect them less than they will affect others. 
However, given the predominantly negative 
media coverage for climate change and other 
environmental issues, it would not be 
surprising if there was a general feeling of 
pessimism for future environmental change. 
Moreover, environmental problems seem to 
be characterised by a perceived lack of 
personal control, and control is strongly 
associated with both optimism and behaviour 
change.  

The present research investigated the 
relationship between future outlooks on 
environmental change, feelings and 
environmental attitudes and intentions, using 
both correlational and experimental methods. 
First, a new tool is presented that can 
measure the extent of optimism for future 
environmental change (OPSEC). The OPSEC 
measure was tested in different samples 
including students, university staff and 
general population samples, using lab-based, 
postal and online recruitment. It is shown 
that the OPSEC is different from a general 
optimism measure (LOT-R), and from 
general environmental attitudes (NEP-R), 
consideration of future consequences and a 
popular environmental values measure. Also, 
participants who reported feeling sceptical 
about climate change were more optimistic 
for future environmental change than those 
who did not report feeling sceptical. 

Second, the role of optimistic vs. 
pessimistic outlooks was approached using 
an experimental rather than correlational 
methodology. Participants were presented 
with positive or negative future scenarios 
(written text in one study; a slideshow with 
audio in a second study). As intended, the 
positive scenario made people feel strongly 
hopeful, whereas the negative scenario made 
them feel worried and scared. More 
importantly, when they had been exposed to 
the positive scenario, participants also 
reported feeling more in control and less 
helpless than when they had been exposed to 

the negative scenario. However, the effects 
on environmental intentions were 
inconsistent, possibly indicating that there 
are different pathways for improving 
environmental intentions. Finally, the second 
study also explored the role of promotion / 
prevention focus as a stable dispositional 
difference. 

The findings from the correlational and 
experimental studies were somewhat 
divergent, and suggestions are made for 
integrating the two approaches. The findings 
are also discussed with regard to prior 
literature on the function of optimism, and on 
fear appeals. Limitations and future steps are 
discussed. The present research is a further 
step towards understanding people’s 
conceptions of future environmental change, 
which has the potential to play an important 
role in mobilising action. 

Presentation 5: Perceptions of 
Climate Change and Willingness to 
Save Energy Related to Flood 
Experiences 

A. Spence1, W. Poortinga2,3, C. Butler2, & 
N.F. Pidgeon2 
1 University of Nottingham, Horizon Digital Economy 
Research, School of Psychology, Nottingham, UK. 
2 Cardiff University, School of Psychology, Cardiff, 
UK. 
3 Cardiff University, Welsh School of Architecture, 
Cardiff, UK. 

One of the reasons that people may not 
take action to mitigate climate change is that 
they lack firsthand experience of its potential 
consequences. From this perspective, 
individuals who have had experiences of 
phenomena which may be linked to climate 
change would be likely to perceive the issue 
differently and be more inclined to undertake 
sustainable behaviours. To date, the evidence 
available to test this hypothesis is limited, 
and in part contradictory. Here we outline 
national survey data (N=1,822) collected 
across the United Kingdom in 2010 after a 
series of high profile flooding events. Our 
data indicates that people who have 
experienced flooding have significantly 
different perceptions of climate change than 
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those who have not. We show that those 
reporting experiences of flooding perceive 
climate change as more concerning and less 
uncertain, and feel more positive that their 
actions will have an effect on climate change. 
Importantly, these perceptual differences also 
translate into a greater preparedness to take 
action. We suggest that relationships 
observed may have developed in people’s 
understandings through an interaction 
between the series of major flooding events 
in the UK and the increasing salience 
accorded climate change in recent years. 
Highlighting links between local weather 
events and climate change is therefore likely 
to be a useful strategy for increasing concern 
and action on climate change. 

Presentation 6: Communicating 
Climate Change in Uganda 

A. Corner1,  
1 Cardiff University, School of Psychology, Cardiff, 
UK. 

Although the field of climate change 
communication is growing rapidly in Europe  
and North America, very little academic  
attention has been given to the challenge of  
communicating climate change in developing 
countries. Through a series of semi-
structured interviews with climate change 
communicators in Uganda, the current 
research aimed to uncover the challenges and 

opportunities of communicating climate 
change in a country that has already begun to 
feel the effects of a changing climate. 

Unsurprisingly, the major focus of 
communication in Uganda is on adaptation 
rather than mitigation – but this has a variety 
of implications for the way that climate 
change is framed as both a technical and 
policy issue. Many communicators do not 
seek to distinguish climate change from other 
(more local) environmental problems, 
reasoning that the best defence Uganda has 
against climate change is a healthy and 
resilient natural environment. 

The political dimension of climate change 
is notably absent in most climate change 
communication – very little emphasis is 
placed on the fact that climate change is the 
result of industrialisation in foreign 
countries, and this has a major impact on 
attributions of responsibility and causality. 
Finally, there is a direct and profound 
relationship between climate change and 
poverty in Uganda – development will be 
hugely disrupted by the adverse effects of 
climate change, yet environmental 
degradation is increasing as Ugandans seek 
to improve their standards of living. 
Communicating the risks of climate change 
(and strategies of adaptation and sustainable 
development) in a nation where a third of the 
population live below the absolute poverty 
line is a major challenge. 

 



 
 

Being Away, Fascination, and Perceived Restorativeness of Places 

Seiji Shibata 
Sagami Women's University, Kanagawa, Japan 

Introduction 

Attention restoration theory (ART: Kaplan & 
Kaplan, 1989) asserts that restorativeness of an 
environment consists of four key components: 
Being Away, Fascination, Extent, and 
Compatibility. Shibata (2009) reported that Being 
Away was critically important, whereas 
Fascination was not necessarily important for an 
environment to be perceived as restorative. This 
study also focused on the importance of Being 
Away and Fascination on perceived restorative–
ness.  

Method  
Free response of university students to the 

question, “what environment do you think would 
be the most/least restorative,” as well as the 
respondents’ evaluations regarding each of the 
environments that they considered to be 
restorative were assessed using the Perceived 
Restorativeness Scale (PRS) and the identical 
method in Shibata (2009). Questionnaires (n = 
204) were collected and combined with the 
dataset used in Shibata’s (2009) study. 

Results 
The combined dataset consisted of a total of 

810 responses (410 about a restorative place and 
400 about an unrestorative place). To examine 
the relationship of Being Away and Fascination 
to perceived restorativeness, a multiple logistic 
regression analysis was conducted with 
restorative (1) or unrestorative (0) as the target 
variable and Being Away and Fascination scores, 
as well as the interaction between them as 
explanation variables. Results of the logistic 
regression analysis showed that all explanation 
variables were statistically significant (p < .05). 

According to the odds ratios, Being Away 
(8.23, 95% CI 5.55-12.22) had a much stronger 
impact on perceived restorativeness compared to 
Fascination (0.82, 95% CI 0.69-0.98). Moreover, 
the odds ratio of 0.82 indicated that Fascination 
had a mild negative impact on perceived 
restorativeness of places. 

Free responses regarding an (un) restorative 
place were grouped into twelve categories by 

content and mean subscale scores of Being Away 
and Fascination were then calculated for each 
category. Table 1 shows the mean scores of 
Being Away and Fascination and the expected 
restorativeness from the logistic regression 
formula for each place. As can be seen in  
Table 1, every restorative place (expected 
restorativeness > 0.5) had a high mean score for 
Being Away, whereas some places had a low 
mean score for Fascination.     
 
Table. 1: Being Away, Fascination, and Expected 
Restorativeness of Restorative Places* 

Place 
Category  

Being Away  
(range: 0-10) 

Fascination 
(range: 0-10) 

Expected 
Restorativeness 

bath 8.27 
2.43

** 0.999 

nature 8.71 5.95 0.996 

park 7.60 5.46 0.979 

café 7.29 4.89 0.967 

outdoor 7.11 5.30 0.936 

home 6.52 
3.89

** 0.891 

*Unrestorative places were omitted from the table 
**Below the overall mean of fascination (4.52.  

Discussion 
Results indicated that Being Away is far more 

important than Fascination for perceived 
restorativeness of places. Furthermore, it is 
suggested that Fascination has a negative effect 
on perceived restorativeness. The findings of this 
study, especially the second finding differs from 
those of previous studies that have indicated that 
Fascination is the main component of a 
restorative environment. 
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Psychological Benefits of Walking: Moderation by Outdoor 
Environment and Social Context  

M. Johansson1, T. Hartig1, & H. Staats2 
1 Uppsala University, Uppsala, Sweden 

2 Leiden University, Leiden, the Netherlands  

Introduction 
Various studies have assessed the degree 

to which psychological benefits of physical 
exercise depend on the environment in which 
it is performed. Some studies have focused 
on social aspects of environments as 
moderators of exercise benefits, such as the 
presence of supportive others, while other 
studies have focused on broader aspects of 
socio-physical environments, such as the 
amount of greenery and traffic (Bodin & 
Hartig, 2003). We integrated these lines of 
inquiry; we assessed the interactive effects of 
immediate social context and the urban 
outdoor environment on change in affective 
states and cognition during a brisk walk.  

We hypothesized that walking would 
produce positive changes in attention and 
affect, and that these changes would be greater 
when walking in an urban park than when 
walking along streets. Of particular interest 
was how, if at all, the immediate social 
context would modify the broader 
environmental effects. A scenario-study by 
Staats and Hartig (2004) suggested that 
having the company of a friend would be 
more beneficial when walking along streets. 

Method 
We conducted a field experiment with 

time (pre-walk, post-walk), type of urban 
environment (park, street), and social context 
(alone, with a friend) all manipulated as 
within-subjects factors. Twenty university 
students completed the Exercise Induced 
Feeling Inventory, the Negative Mood Scale, 
and a symbol-substitution test before and 
after each of two 40-minute walks in each 
environment. The routes differed in amount 
of greenery, proximity to water, and presence 
of traffic, buildings, and other people.  

 

Results 
On average, positive affect increased and 

negative affect declined while walking. 
Feelings of time pressure declined to a 
greater extent with the park walk than the 
street walk. Revitalization increased during 
the park walks to a greater degree when 
alone, while it increased more during the 
walk along streets when with a friend. We 
found an inconclusive pattern of results for 
performance on the symbol-substitution test. 

Discussion 
We provide evidence that some affective 

benefits of a brisk walk depend on the 
outdoor urban environment and the 
immediate social context. Such results 
indicate possible consequences of urban 
design and planning alternatives that open or 
close opportunities for exercise and physical 
activity more generally. They further affirm 
the notion that having a companion can offset 
some of the deficits in the surrounding 
environment. Still, while the company of a 
friend may enhance a walk along streets, our 
results also suggest that other potential 
benefits are more dependent on the 
environment in which the exercise occurs, 
regardless of the immediate social context. 
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The two-phase model of reduce and reuse behaviours 
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Introduction 

Of the many studies on waste reduction 
behaviours, few focus on reduce and reuse 
behaviours, which are very important for the 
reduction of waste. Therefore, in this study, 
we investigated the determinants of waste 
reduction behaviours, particularly reduce and 
reuse behaviours, on the basis of the two-
phase model of environmentally conscious 
behaviour (Hirose, 1994). 

This model integrates the theory of 
planned behaviour (Ajzen, 1988) and the 
norm activation model (Schwartz, 1977). The 
first phase involves deciding on a general 
goal intention that is, forming pro-
environmental attitude to life. The second 
involves deciding on a specific behaviour 
intention, effected by evaluations of the 
environmental behaviour. In this study, we 
replace the goal intention with personal norm, 
because a goal intention is not just a desire, 
but a construct that includes the personal 
norm to live pro-environmentally. 

Methods 

In early 2010, we administered an online 
survey to 1000 residents each from Tokyo, 
Nagoya, and Osaka, whom we selected using 
the quota sampling method based on sex and 
age. Three of the seven kinds of reduce and 
reuse behaviours were selected: buying refills 
to reuse containers, with high behavioural 
frequency; carrying one’s own bags so as to 
consume fewer plastic bags, with middle 
frequency; and buying foods without foam 
cartons, with low frequency. 

Results 

We used structural equation modelling 
(SEM) to identify the determinants of each 
behaviour. The findings were as follows: (a) 
personal norm and benefit evaluation were 
the main determinants of each behavioural 
intention; (b) subjective norm and cost 

evaluation had little effect on behavioural 
intention; and (c) the main determinant of 
personal norm was belief in the effectiveness 
of each behaviour in reducing waste and 
preventing global warming. Meanwhile, the 
strength of the effects of perceived 
behavioural control on behavioural intention 
differed among behaviours. 

Discussion 

Although many studies have reported that 
subjective norm was the main determinant of 
environmental behaviours (e.g. recycling), in 
this study, it had little effect on behavioural 
intention. The present research suggests the 
need for employing different approaches to 
promote reduce and reuse behaviours. 

 
Perceived seriousness

.25 **

.08 **

.19 **

N = 2304 χ 2(94) = 1352.795 p < .01, GFI =  .940, AGFI =  .903, CFI = .937, RMSEA = .076

**p < .01
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Introduction 
The present study explored the processes 

by which children acquire their 
environmental norms and behaviors, using a 
three-year longitudinal study. Understanding 
the process of internalizing these social 
norms is important.  However studies on 
children’s environmental behavior are few, 
compared to adults’ behaviors.  

According to Social Learning Theory 
proposed by Bandura (1977), children 
acquire new behaviors through observational 
learning. For environmental behaviors which 
are performed at home, parental influences 
would be expected to be significant. We thus 
focused on the influence from parents, 
especially the effect of their own behaviors.  

We predicted that parents’ own behaviors 
would influence children’s environmental 
behaviors, but as norms become internalized 
and the direct effect of parental behavior 
would be diminish as children grow older.  

Method  
We distributed questionnaires at 

elementary schools in Nagoya, Japan through 
2007 to 2009. Teachers handed the 
questionnaires to children in classrooms and, 
while one of the parents independently 
completed a questionnaire at home. In 2007, 
children of 3rd and 4th grade received the 
questionnaires. In 2008, 4th and 5th grade 
children received the questionnaires, and 5th 
and 6th grade children received the 
questionnaires in 2009.  

The number of valid answers was: 214 
pairs in 2007, 222 pairs in 2008, 225 pairs in 
2009. 

As behavioral outcome measure, we asked 
participants to report on the frequency with 
which they separated out paper for recycling. 
Personal norm, subjective norm, perceived 

behavioral control, communication and direct 
sanction from parents were measured as 
independent variables.  

Results 
We conducted a regression analysis to 

find out the determinants of children’s 
environmental behaviors and parents’ 
environmental behaviors for each year. 
Parents’ behavior affected children’s 
subjective norms, which was the strongest 
determinant of children’s behavior. Direct 
sanctions from parents did not have a 
significant impact on children’s cognitive 
variables. This pattern was consistent 
throughout the three years, but influence of 
parents’ behavior became reduced as children 
grew older.  

For parents’ behavior, perceived 
behavioral control, personal norm and 
subjective norm affected the behavior, but 
the effect of subjective norm was smaller, 
compared to children’s model.  

Discussion 
The result confirmed that the 

observational learning has strong effects on 
children’s behavior of the surveyed age 
group. The results also suggested that 
behavior can be maintained by subjective 
norm as the role of observational learning 
reduces.  

The effect of subjective norm was 
stronger for children than parents’ behavioral 
modeling, suggesting that the children are 
more sensitive to the expectations of 
significant others. 
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Introduction 
Littering, a violation of a social norm 

guiding a behavior that has environmental 
and human consequences, has been the 
subject of substantial inquiry by social 
psychologists. Research has repeatedly 
shown that settings with higher amounts of 
litter yields higher littering rates. Indeed, in 
experimental designs areas are often pre-
littered to increase littering so that the effect 
independent variables can be more efficiently 
tested.  

 This observed increase in littering 
suggests that Schwartz’s norm activation 
theory developed to explain interpersonal 
helping might apply to a norm governing a 
pro environmental behavior. According to his 
work if people believe their actions have no 
or reduced consequences for other people 
(Awareness of Negative Interpersonal 
Consequences--AC) and they do not feel 
personally responsible (Responsibility 
Denial--RD) for those negative consequences 
the norm can be deactivated and one can act 
inconsistently with the norm. While this 
theory has been used in environmental 
psychology to explain pro environmental 
behaviors and is at the basis of VBN models 
in current use a clear test to see if litterers 
were less aware of consequences and denied 
responsibility has not been reported in the 
literature. In most studies deactivation has 
been inferred from the changes in behavior 
rather than in self reports of the subject’s 
perceptions and attitudes. 

Methods 
To provide a clearer test we handed out  

7,409  9.3 x 27.9 cm handbills on a busy 

street in a tourist community in the United 
States. The antilittering norm in this setting 
was strong: 98.3 percent of the people did not 
litter as they walked along a 30 meter stretch 
of side walk.  Litterers and a control sample 
of non litters were interviewed and questions 
about RD and AC were embedded among 
more general questions about outdoor 
recreation. Participants were also mailed a 
survey which measured their general 
dispositional levels RD and AC.  

Findings 
For those people who were high on AC 

and low on RD 11% littered. 74% of who 
were low on AC and high on RD littered. 
There was no statistical interaction 
suggesting that it was not a stepwise process 
of deactivation, but that either being unaware 
of consequences or denying responsibility 
were equally effective for deactivating the 
norm. This effect was replicated with the 
more general measures of RD and AC in the 
follow up mailed survey. All respondents had 
negative attitudes toward littering and there 
was no difference between litterers and non 
litterers in strength of holding the 
antilittering norm. 

Although the study was not designed to 
test the Focus Theory of Norms we found 
that those people who reported that they 
“thought about” what to do with the paper 
were significantly less likely to litter. Both 
this variable and the two activation variables 
together predict littering when included in 
the same model, suggesting that focus and 
deactivation may be complimentary 
processes. 
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Introduction 
Empirical and theoretical work in social 

psychology has been devoted to determine 
some key factors leading to pro-
environmental intentions and behaviours. In 
this context, models of attitudes such as the 
Theory of Planned Behaviour (TPB, Ajzen & 
Madden, 1986) have been used to examine 
the determinants of the intentions and 
behaviours for different issues such as for 
example environmental activism, water 
conservation, recycling, or purchase of 
sustainable food products. However, studies 
have shown that the inclusion of additional 
constructs to the TPB improved the 
prediction mainly of intention but also of 
behaviour. Moreover, some recent research 
showed that individuals’ action can be 
influenced by both intentions to act and 
intentions not to act because performing or 
not performing an action for an individual 
can be based on different goals and involve 
different self-regulation strategies (Richetin, 
Conner, & Perugini, 2011). In this 
perspective, we argue that considering the 
cognitions related to both doing and not 
doing would improve the understanding and 
prediction of pro-environmental behaviours. 

Method 
Two studies set within a high-school 

(Study 1, N = 758) and a university (Study 2, 
N = 104) examined the cognitions for 
reducing and not reducing resource 
consumption in the context of the TPB.  
 
Results 

Results showed that goals associated with 
reducing versus not reducing resource 

consumption were not opposite but separate, 
implying that people do not engage in pro-
environmental behaviours because of a lack 
of motivation but because they have a 
motivation to not do so. Additionally, the 
construct and discriminant validity of the 
TPB constructs associated with reducing 
versus not reducing resource consumption 
was demonstrated. Moreover, results 
revealed that both Intentions (to reduce and 
to not reduce resource consumption) 
simultaneously predicted a series of 
behaviours. Finally, results indicated a 
mediation role for the importance of 
ecological dimensions on the effect of both 
Intentions on a mock TV choice and a 
mediation role for the importance of non 
ecological dimensions on the effect of 
Intention of not reducing on the same TV 
choice.   

Discussion 
These results imply both that reducing and 

not reducing resource consumption follow 
two relatively different mental processes and 
that both can contribute to explain and 
predict ecologically relevant behaviours. 
Moreover this contribution also has 
implications for research into behaviour 
change. In fact, pro-environmental behaviour 
can mean doing something such as recycling 
glass but can also mean not doing something 
else such as leaving the water running while 
brushing teeth. Considering that the 
cognitions underlying each doing and not 
doing option of the two behaviours are not 
the opposites, one might want to start 
considering different approaches for 
increasing the performance of pro-
environmental behaviours or for decreasing 



 
 

anti-environmental ones. To conclude, we 
propose a new focus for research to better 
understand the underlying mechanisms of 
engagement (or disengagement) with pro-
environmental behaviours so to provide new 
insights on how to intervene more 
successfully.   
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The aim of this study is to identify 
antecedents for residents’ intention to act in 
favor or against the placing of hydrogen 
refueling stations, which use will potentially 
benefit the environment and energy security. 
We tested, first, whether the theory of 
planned behavior (TPB; Ajzen, 1991) or the 
norm activation model (NAM; Schwartz, 
1977) better explains intention to take action 
in favor or against a hydrogen refueling 
station (e.g. signing a petition, hanging a 
poster in the window). Second, we tested a 
cross-over between theories, namely whether 
beliefs (part of TPB) can add explanatory 
value to personal norm over NAM variables 
outcome efficacy and problem perception.  

In a pilot study we identified six possibly 
salient beliefs on costs, risks and benefits of 
the technology. Subsequently, in December 
2010, citizens living near to the first 
hydrogen refueling station in the Netherlands 
were surveyed. Only those that indicated to 
have an opinion in favor or against the 
refueling station were included in the study. 
We measured intention to take action, 
attitude towards taking action, social norm, 
perceived behavioral control, salient beliefs 
(all TPB), personal norm, outcome efficacy 
and perception of  problems of current fuel 
use with respect to energy security and the 
environment (all NAM). Regression analysis 
was applied. 

For those in favor of the technology, 
(N=172) intention to act was significantly 
influenced by personal norm (NAM; 48.1% 
explained variance); attitude, social norm and 
perceived behavioral control (TPB; 46.6%); 
and together these variables predicted 59.8%. 
Personal norm to act in favor was 
significantly influenced by one of the six 
beliefs, namely perceived local economic 
benefits (predicting 8.8%; TPB) while 

problem perception (environmental 
problems) and outcome efficacy together 
predicted only 5.3% (NAM). Combined, the 
three variables together explained 9.4%. 
Attitude was significantly influenced by two 
beliefs, namely perceived local economic 
benefit and perceived usefulness of the 
station for people living nearby (22.9%). 

For those that were against the technology 
(N=23), intentions to take action was 
significantly influenced by personal norm 
(explained variance is 61.0%), but not by 
attitude, social norm or perceived behavioral 
control; personal norm was significantly 
influenced by outcome efficacy, but not by 
any belief (17.0%).  

To conclude, the theory of planned 
behavior and the norm activation model 
almost equally contributed to understanding 
why people would act in favor of hydrogen 
technology. TPB variable perceived local 
economic benefit (a belief) better explained 
NAM variable personal norm in favor than 
NAM variables outcome efficacy and 
problem perception did. For people that were 
against the technology, only NAM variables 
explained intention to take action.  

Although the theories used are generally 
accepted, the predictive value has been 
limited, which is again found in this study. 
Further research with larger samples and 
with additional variables should extend the 
understanding of intention to take action in 
favor or against a hydrogen refueling station. 
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The moderating effect of knowledge on the effect of trust and affect 
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In case people have little knowledge about 
a technology, it may be expected that they 
have difficulties forming an opinion about it. 
It has been suggested that people with less 
knowledge rely their opinion more on trust 
and affect than people with more knowledge 
(Siegrist and Cvetkovich, 2000; Midden and 
Huijts, 2009). This reliance of one’s opinion 
on trust or affect, rather than a pure 
evaluation of costs, risks and benefits, is 
sometimes referred to as basing one’s 
opinion on heuristics. The aim of the paper is 
to examine the  moderating effect of 
knowledge in the context of hydrogen 
refueling station acceptability. We test 
whether the moderating effect is present for 
both objective knowledge (as measured with 
a knowledge test with ten true-false items) 
and subjective knowledge (as rated by the 
participant themselves with four questions)  
and which type is a stronger moderator. 

1200 citizens in the Netherlands were 
asked for their opinion about the addition of 
a hydrogen refueling facility at the nearest 
refueling station, of which 800 received 
information and 400 did not. We measured 
attitude towards a hydrogen refueling station 
that is to be placed at the nearest refueling 
station, trust towards the government as 
regulator, and positive affect towards the 
technology, all with 3 to 5 indicators each.  

Analyzed separately, it was found that 
both subjective and objective knowledge 
moderated the effect of trust, while only 
objective knowledge moderated the effect of 
affect on attitude. When testing the 
moderating effects of both subjective and 
objective knowledge simultaneously for the 
effect of trust, we find that only objective 

knowledge moderates the effect of trust on 
attitude. The significant interaction effects 
suggest that higher knowledge leads to a 
stronger effect of affect and trust on attitude, 
rather than the expected other way around. 

Analyzing only the group that did not 
receive information, we only found a 
significant positive interaction effect for 
subjective knowledge with trust on attitude 
and thus no moderation effect for objective 
knowledge. Analyzing only the group that 
received information, we found a positive 
interaction effect for objective knowledge 
with both trust and affect on attitude and thus 
no moderating effect of subjective 
knowledge.  

To conclude, the results suggest (in 
contrary to  our expectations) that in case 
people have more knowledge (either 
subjective or objective) they rely more on 
trust and affect heuristics to form an attitude 
rather than the other way around. More 
specifically, objective knowledge is the main 
moderator of the effect of both trust and 
affect on attitude in the total sample, as well 
as in subsample that received information. 
Subjective knowledge only moderates the 
trust-attitude effect in the no-information 
group. Further research needs to clarify the 
interaction-effect with negative effect, and 
clarify the reason for the unexpected results.  
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Introduction 
Residential rehabilitation, although meant 

to be restorative in a sense, may also be 
demanding, as the patients have to undergo a 
challenging program and there is relatively 
little room for privacy. Contact with nature 
has long been believed to serve therapeutic 
goals, and studies with hospital patients have 
reported beneficial outcomes of contact with 
nature (e.g., Park & Mattson, 2009; Ulrich, 
1984). The present study examined whether 
natural elements like indoor plants and a 
green window view can affect health and 
well-being among patients at a residential 
rehabilitation centre. 

Method 
A quasi-experimental study was 

conducted to assess effects of an indoor plant 
intervention on coronary and pulmonary 
patients (N=282), admitted in groups for a 4-
week program over a 2-year period. The 
intervention involved the addition of 28 pots 
of plants for the second year. Effects of 
window view from the patient rooms were 
assessed among the same group of patients. 
Patients were quasi-randomly allocated to 
patient rooms. Window views fell into three 
categories; panoramic, with an. unobstructed 
view onto mountain scenery, and partially 
blocked- or blocked views, where the views 
to the surrounding landscape were blocked to 
some extent by nearby buildings. The 
outcome measures were self-reported health 
(SF-12), well-being and current emotion, as 
well as satisfaction with the environment and 
behavior related to use of the patient rooms. 
Questionnaires were filled in two weeks 
before arrival, on arrival, after 2 weeks, and 
at the end of the program. 

Results 
Self-reported physical and mental health 

improved over the time spent at the centre, 
though not more so among patients who 
received the plant intervention. Subjective 
well-being did, however, increase more in 
patients who went through their program 
after the intervention with plants, although 
the effect was only apparent in the 
pulmonary patients. Patients reported more 
satisfaction with indoor plants and the 
interior in general after the intervention. 
Changes in self-reported health were 
modified by window view and gender 
together. A blocked window view appears to 
have had a negative effect on mental health 
among men but not among women. Also, 
those who had a panoramic window view 
chose to stay more in the room when they 
wanted to withdraw and be alone.  

Discussion 
Although the plants were introduced in 

relatively modest amounts to the common 
areas and were a minor part of the interior in 
general, some beneficial effects were found. 
Also, the type of window view from patient 
rooms seems to have benefited mental health 
for some patients, and to have affected the 
use of private rooms for privacy and 
restoration.     
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Introduction 
Fascinating environments may facilitate 

attention restoration after fatigue. Gottdiener 
(2000) suggests that airports are imbued with 
excitement associated with travel. We 
hypothesised that aircraft could serve as 
symbols of travel-based fascination and 
restoration, and that passengers who viewed 
them whilst in the departure area of an airport 
would rate the area to be more restorative than 
non-viewers. 

Method 
In a field study across two airports, 154 

departing air passengers were asked how much 
time they had spent viewing aircraft; how 
restorative they found the departure area, 
measured via the Perceived Restorativeness 
Scale (Hartig et al., 1996); and how restored 
and relaxed they felt, measured via the 
Restoration Outcome Scale (Korpela et al., 
2008). 

In an independent-samples experimental 
study online, 50 participants rated photos of 
airside airport environments with or without 
aircraft on three PRS Fascination items and 
measures of arousal and valence. Participants’ 
usual reason for travel was leisure. They were 
randomly assigned to aircraft or no-aircraft 
conditions, and were asked to imagine the 
photos were views from an airport seen before 
departing on holiday. 

Results 
In the field study, passengers who reported 

viewing aircraft rated the departure area as 
significantly more restorative and fascinating 
than those who did not. This effect increased 
with reported time spent viewing aircraft, and 
varied between passenger types. At Airport 1, 

infrequent passengers who viewed aircraft 
found the environment more fascinating than 
did non-viewers. At Airport 2 this effect was 
found in frequent passengers.  

In the online experimental study, photos 
with aircraft were rated as significantly more 
fascinating, arousing, and positively valenced 
than those without. Fascination was positively 
related to both arousal and valence. 

Discussion 
The results suggest restorative potential and 

outcomes as a result of viewing aircraft in 
certain airport environments. In the field study, 
variation in effects between passenger types 
may be due to differences between the 
airports, and reflects limitations to internal 
validity caused by the quasi-experimental 
design. However, the common restorative 
effect of having viewed aircraft indicates that 
built as well as natural environments can be 
restorative, and that this restoration may vary 
depending on the presence or absence of 
symbols of fascination. Fascination may be 
afforded by affective and arousal responses to 
built as well as natural stimuli. These findings 
suggest that the restorative properties of built 
environments should be considered in their 
design, in order to optimise user experience. 
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Introduction 
Research on environmental preference has 

studied a wide range of predictors that 
increase or decrease the likelihood of an 
environment being favoured.  This research 
has usually relied on the rating of 
photographic stimuli of existing 
environments.  Environmental simulations 
have also been occasionally used, such as 
sketches, drawings, models, computer 
generated renders and photomontage.   

The main objective of our research was to 
examine the role that emotion plays in 
environmental preference.  That is, how 
environmental preference can be affected by 
the way people emotionally react to an 
environment and by the mood they are in at 
the time of an environmental evaluation. 

There is a strong research base for the 
simulation of feasible new environments in a 
variety of built environment contexts.  
Within environmental preference research, 
the rationale for using environmental 
simulations could be broadly described as 
understanding people’s preferences, or 
evaluating their responses to future 
environments.  However, little is known of 
the stability or variability of people’s 
responses over time in a real design process: 
from the prospective phase (final-design) of 
the new environment to the occupation of 
new premises (in-situ).     

Method 
We present results from a longitudinal 

case study of an office relocation, where staff 
moved from a variety of shared and open-
plan offices to a new building consisting 
mainly of open-plan offices.  First, staff 
(n=32) recorded their responses a month 
prior to being relocated based on a 
photorealistic Computer Generated Render 
(this visualisation was prepared and used by 

the design team to communicate the new 
environment).  Subsequently, staff responded 
to the same questions whilst working in their 
new open-plan offices, three and six months 
after having been relocated. 

In order to explore the links between 
emotion and preference we considered the 
mood at the time of the evaluation (using the 
Positive Affect and Negative Affect 
Schedule) and the emotional reactions people 
have to the environment (using semantic 
differentials).  The responses to the office 
environment were also gathered in the form 
of perceived attractiveness of different areas 
of the work environment (interior aesthetics) 
and a measure of overall preference.  Finally, 
a model of overall preference was explored 
using interior aesthetics and emotional 
reactions as predictors. 

Results 
Results showed that the measures of the 

interior aesthetics of the building were 
significantly different at the pre-relocation 
stage when compared to the two in-situ 
ratings in all but one of the areas: the one 
where staff inputted into the design process.  
Overall preference was the same at pre-
relocation and three month survey stages and 
had declined by the six month survey. 

The mood that people were in at the time 
of the evaluation (mainly Positive Affect) 
had an effect on overall preference through 
the emotional reactions people had to the 
environment.   

The model exploring the predictors of 
overall preference showed that, at the pre-
relocation stage, both emotional reactions 
and interior aesthetics explained overall 
preference.  During the three month survey 
however, interior aesthetics mediated the 
effects between emotional reactions and 
overall preference, indicating their primacy 



 
 

during the initial person-environment 
interactions.  Finally, at the six month survey 
only emotional reactions accounted for 
overall preference.  Implications of these 

results for environmental psychology and 
preference research are discussed in this 
paper. 
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Introduction 
When providing access to modern energy, 

to combat poverty and fight for the 
Millennium Development Goals, it is 
necessary to analyze the social acceptance of 
new technologies. Various experiences of 
development cooperation (GIZ, 2007) show 
that even extremely beneficial innovations do 
not diffuse on their own (Schweizer-Ries & 
Preiser, 1997, Rogers, 2003). The adaptation 
of Western development cooperation 
approaches to the cultural values of 
developing countries is often neglected. 
Incompatibility with cultural values leads to 
problems in terms of social acceptance. In 
order to make development cooperation more 
effective, it is important to find preliminary 
answers to the following question: What are 
the impacts and users needs when using 
PicoPV systems?  

Method 
In this socio-technical approach, nine 

different small PV systems, differing in 
appearance, function, price and way of use, 
were tested during a field study in a non-
electrified village in Ethiopia. Each solar 
lamp was tested for a week by one of 24 
families. 18 problem-focused interviews 
were conducted with villagers to explore the 
social impacts. A qualitative approach 
(interviews, focus groups, participant 
observation) was chosen in order to be open 
to the new field of users’ perception of 
changes due to the use of PicoPV systems. 
Interview analysis was conducted based on 
Mayring’s content analysis.  

Results 
Results show that the assumed 

contribution of access to modern energy 
services (GIZ, 2010) can partly be confirmed 
by this study: benefits in health, work, 

education and economy were reported by 
respondents. People also noticed 
improvements in flexibility, child autonomy, 
stress levels and security in a sense of 
serenity as well as protection against animals 
and an otherwise dangerous environment. 
Improvements in family life, such as fewer 
conflicts were mentioned. Negative aspects 
were found in jealousy and mistrust (fear of 
theft) in social community and in the absence 
of possible activities. The quality of the solar 
lamps is measured by respondents on the 
basis of robustness, brightness, duration, 
color and cone of light. Furthermore, result 
show that even low-income households are 
willing to pay more for products of good 
quality. Thus, besides quality, maintenance 
services and warranty are important criteria.  

Discussion 
Early participation helps to improve the 

implementation of new technology: users 
skepticism turned into acceptance and 
companies could adjust lamp features to 
users’ needs and preferences and local 
circumstances. Thus, described results 
confirm benefits of participation processes 
(Schweizer-Ries, Rau, Zöllner, 2010) and 
show that both partners –organization and 
users- benefit from an early involvement of 
users and attention to cultural values.  
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Introduction 
In the UK in 2008, 25.3 million people 

were employed by organisations (ONS 
2008). Individual employees’ behaviour 
affects an organisation’s energy use, through 
using equipment and building systems, and 
through decisions made in employment roles 
(Stern 2000). Unlike the household context, 
little research has examined individual 
energy use in organisational contexts (Lo et 
al In Press). This research adds to current 
knowledge of individual energy use 
behaviour within organisations, specifically 
among office-based workers. It compares 
individual energy use behaviour and attitudes 
in offices to behaviour and attitudes at home. 

Methods and Measures  
The study took place in the offices of two 

large Councils (local government) in the East 
Midlands region of the UK. It involved 
building tours, a questionnaire and interviews 
about attitudes and behaviours at work and at 
home, and measurements of energy use. The 
questionnaire utilised the Theory of Planned 
Behaviour (Ajzen 1991) to address 
behavioural control issues, and Values-
Beliefs-Norms Theory (Stern 2000) to 
address moral and normative concerns. The 
advantages and shortcomings of using this 
approach in this context will be discussed. 

Three Key Questions 
Context: What effect does context (setting) 

have on energy demand? Do people perform 
the same behaviours at home as at work? 

There has been only limited research into 
the effect of setting on energy use behaviour. 
This study uses questionnaire and interview 
data to compare attitudes and behaviours in 
offices and at home to identify factors 
predicting energy consumption behaviour in 
each location.  

Control: How do actual and perceived 
control over energy use affect attitudes 
towards those behaviours, and their 
performance in office and home settings?  

In offices, many building systems are not 
under the control of individual occupants, 
and occupants’ perceptions of control may be 
affected by their organisational role. This 
study examines the effect of actual and 
perceived control over energy use in offices 
on attitudes towards and performance of 
these behaviours, at work and at home.   

Motivating factors: How do factors such 
as normative or moral concerns affect energy 
demand in organisational settings? 

With both control and context having 
perceived and actual effects on energy use in 
office settings, the influence of other 
psychological factors such as social norms 
and moral concerns is not clear. The study 
explores these through the Theory of Planned 
Behaviour and Values-Beliefs-Norms 
Theory.  

Findings 
Findings from the data collection will be 

presented in response to the three key 
questions. Contextual, individual control and 
motivating factors associated with the energy 
consumption behaviour of office workers 
will be discussed.   
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Introduction 
In environmental psychology and 

landscape architecture there is a tradition of 
studying peoples preferences for landscapes/ 
environments. However, the methodological 
approaches in the two disciplines often differ. 
In landscape architecture research there is a 
tradition of using qualitative methods such as 
case studies, interviews or participatory 
planning. The detailed information about the 
environment gained from such studies is 
directly transferable to the case under study, 
but results are usually not generalizable to 
other projects. In environmental psychology 
quantitative methods are more common. In 
these kinds of studies the aim is usually to 
explore what type of environments that are 
preferred rather than detailed information 
about the content or quality of the 
environment. Quantitative studies are based 
on large sample of subjects or stimuli and 
results are therefore generalizable. However, 
due to the broad environmental categories 
and lack of detailed information about the 
environments under study, these type of 
studies give little guidance to professionals in 
landscape architecture or planning. This 
article presents and evaluates three relatively 
unused methods in landscape architecture 
research, hence, it sets out to contribute to 
the methodological discussion and 
development. The paper is based on three 
separate data collections in which the general 
aim was to evaluate the environmental 
components of importance for restoration 
likelihood. Results from the separate studies 
are presented in published papers (Nordh et 
al. 2009, Nordh et al. 2010, Nordh et al. 
2011). In this paper the aim is to discuss the 
respective strengths and limitations with the 
different methods based on experiences form 
the three studies. 

Methods 

The methods under study are; ratings of 
environments based on quantified photos, 
eye tracking and choice based conjoint. 
Ratings of environments based on quantified 
photos allow regression analysis in which 
one can assess the environmental 
components that individually predict the 
outcome (in my case restoration likelihood). 
Eye tracking presents what environmental 
components people look at when assessing 
the environment, it gives a direct link 
between the participants and the stimuli. 
Conjoint analysis presents those components 
and levels of components that are most  
important to people in a choice situation. The 
method is based on text instead of visual 
stimuli.   

Results/discussion 
Results from the methodological 

assessment in this paper demonstrate that 
quantitative methods contribute with 
valuable information to both researchers and 
professionals in landscape architecture. The 
methods under study in this paper have been 
used to assess restorative qualities of small 
urban parks, however, the methods have 
great potential in other studies assessing 
people’s environmental preferences in 
relation to different outcomes. The three 
methods respective strengths and limitations, 
as well as transferability to practice, will be 
presented at the conference. 
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Abstract: 
Neighborhood as an urban space which is 

the icon for collective life in the 21st century, 
once was an assembly of our families in 
scales larger than a house, Due to the quality 
of its relation with residents, it has had and 
still has a significant impact on their 
behavioral patterns. Nevertheless, during the 
transitions happened in Iranian architecture 
(1942-1972), neighborhood areas were 
forgotten in contemporary architecture of 
large cities. Also, due to the quantitative 
growth of neighborhoods and increase of 
physical attention to those areas, their 
security has been jeopardized. As a result of 
this phenomenon, potential of criminal 
activities in residential spaces and residents' 
fear of crime have significantly enhanced. 

Shiraz city–the capital of Fars province of 
Iran–has a specific situation in Iranian 
architecture since the Buyid dynasty (932-
1055). Therefore the state of sustainable 
security was studied in several residential 
neighborhoods of Shiraz using Crime 
Prevention Through Environmental Design 
(CPTED) approach. The objective of the 
study was to conduct a comparative analysis 
of residential neighborhoods, formed during 
different  historical periods (Qajar dynasty, 
Pahlavi dynasty, after 1979 Islamic 
revolution dynasty). Descriptive and 
analytical methods such as, systematic 
observation, interview, and library resources 
were used. Results of this research revealed 
that the principles used for designing 
historical neighborhoods of Shiraz were close 
to the sustainable principles of the CPTED 
approach. Nevertheless they have been 
neglected in today’s neighborhood designs. 
The results of this study can be also used in 
current urban architecture designs in order to 
improve the sustainable security of 
neighborhoods.  

Keywords: Sustainable security, Residential 
neighborhood, CPTED.  
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Introduction 
How place of residence influence values, 

environmental beliefs, and behaviours have 
been examined in several studies (e.g., 
Huddart-Kennedy et al., 2009). With regard 
to forest issues, urban residents have been 
found to display a stronger biocentric value 
orientation than people living in smaller 
towns (McFarlane & Boxall, 2003). 
However, there is a lack of studies examining 
the effect of childhood place of residence on 
forest values, despite the fact that 
socialization is considered an important 
determinant of values (Schwartz, 1994).  

The present study explored the importance 
of socialization, including childhood place of 
residence, and experiences as an adult, 
including current place of residence, for 
forest values. We also examined the 
importance of these predictors for engaging 
in forest behaviours.  

Method 
A questionnaire study was conducted in a 

sample of adults drawn from the general 
public in Sweden (n = 796). Ecological, 
recreation, and production forest values as 
well as the frequency of walking and doing 
leisure time work in the forest (e.g., cutting 
wood) were assessed. The size of the town 
where the respondents had grown up and 
how often they had spent time in the forest as 
a child were used as indicators of 
socialization. In addition, the respondents’ 
experiences as an adult, that is the size of the 
town the respondent live in today, distance to 
closest forest, and experience with work 
outdoors (e.g., within forestry) were 
assessed. The importance of social structural 
factors (i.e., gender, age, education) and 
general values were also examined. 

Results  
Results demonstrated that those who had 

grown up in larger towns and had spent more 
time in the forest as a child displayed 
stronger ecological and recreation forest 
values, while those who had grown up in 
smaller towns displayed slightly stronger 
production values. Notably, though, for 
production values, experiences as an adult 
also played a role; those who lived in smaller 
towns and had experience with work 
outdoors displayed stronger production 
values. The effects remained even after 
considering social structural factors and 
general values. In relation to the examined 
forest behaviours, socialization, experiences 
as an adult, and social structural variables 
were important, and in relation to walking, 
general values also mattered. Predictors 
explained between 3 and 20 % of the 
variance in forest values and 22 % of the 
variance in frequency of engaging in forest 
behaviours. 

Discussion 
In sum, the roots of ecological and 

recreation forest values were partly found in 
socialization experiences, while production 
values were also related to experiences later 
in life. Furthermore, both socialization 
experiences and indicators of the 
respondents’ present situation were important 
for forest behaviours. This study confirm that 
socialization experiences are related to forest 
values, although the explained variance was 
moderate and more studies (e.g., 
longitudinal) are needed. 
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Varieties of place attachment, ‘NIMBYism’ and the social acceptance 
of controversial energy technologies 

Patrick Devine-Wright 
University of Exeter, Exeter, EX4 4RJ, UK 

Despite a burgeoning interest in place 
attachment in recent years, relatively few 
empirical studies, using either qualitative or 
quantitative methods, have investigated 
different varieties of place attachment. One 
exception is a recent study in Poland 
(Lewicka, forthcoming in 2011) that 
employed quantitative survey methods to 
identify two forms of attachment to place 
(dubbed ‘inherited’ and ‘discovered’) and 
three forms of detachment from place 
(alienation, placelessness and relativism). 
This study aimed to replicate Lewicka’s 
findings in a UK context and to extend them 
by investigating the relationship between 
forms of attachment and public objections to 
energy technology proposals, often dubbed 
‘NIMBYism’. The context of the research 
was controversial proposals to construct a 
high voltage electricity power line across a 
60km stretch of countryside in the South 
West of England.  

Building on previous research 
approaching ‘NIMBYism’ through the lens 
of place attachment and place identity, this 
paper presents findings from a survey of 503 
adults resident in the town of Nailsea, where 
a local group (Save our Valley) was set up to 
oppose the line. The goals of the research 
were to identify residents’ sense of place (by 
means of qualitative analysis of free 
association data) and to investigate the 
relation between forms of place attachment 
(inherited and discovered), levels of 
acceptance of the power line and protest 
behaviours.  

Qualitative analyses revealed the town to 
be associated with symbolic meanings 

concerning rurality, tranquility, community 
spirit and a pleasant mode of living, which 
were threatened by a power line considered 
to negatively impact on children’s health, 
property values and landscape character. 
Quantitative analyses replicated Lewicka’s 
findings concerning the socio-demographic 
correlates of attachment types: ‘discovered’ 
place attachment was associated with higher 
educational attainment, shorter length of 
residence in the area, and higher involvement 
in local civic organizations (including the 
protest group) in comparison to ‘inherited’ 
place attachment. Furthermore, analyses 
indicated differences in the ways that each 
type of attachment was associated with 
acceptance of the power line: whilst a 
significant negative relation was found 
between levels of power line acceptance and 
the ‘discovered’ form of attachment, no 
significant relation was found between 
acceptance and ‘inherited’ place attachment. 
Implications of the findings for the literatures 
on place attachment and ‘NIMBYism’, as 
well as their applied implications for energy 
policy are discussed.  
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The physical environment of supported housing  
for people with severe mental illness 
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The central role, played by environmental 
features, on users’ mental health, has been 
acknowledged across different researches 
and diverse settings (Evans, 2003). Still, 
there is a lack of knowledge regarding the 
impact of supported housing for people with 
severe mental illness (SMI) on the users’ 
well-being. Despite the growing interest for 
new technology in living and working 
environments some groups in society appear 
to be neglected. This is the case for people 
with SMI and their housing alternatives. In 
1995 the “mental health reform” was 
introduced in Sweden. The reform generated 
a rapid development of supported housing 
units, often without consideration of the 
qualities of the physical environment for this 
specific user group. A deeper investigation of 
the physical and social environment of 
supported housing for people with SMI is 
crucial for being able to meet the needs of the 
users. The following study presents a multi-
perspective method of analysis and seeks to 
discover to what extent the approach 
discriminates between different physical 
environments of supported housing. 
Furthermore the aim is to assess the 
differences in environmental evaluation 
between users and experts. The present study 
is part of a larger research project on 
supported housing and users well-being. The 
theoretical background of the research is the 
Human Environment Interaction model (HEI 
model Küller, 1991). Twenty supported 
housing units, in Sweden, have been 
investigated. The physical environment of 
each unit has been assessed by five 
environmental psychologists and three users 
with own experience of living in supported 
housing. Staff (N= 117) and residents (N= 

72) of each unit have assessed the physical 
characteristics of their surroundings. These 
measurements have been conducted at four 
units of environmental analysis; 
neighborhood, common outdoor, common 
indoor and private apartment. The 
instruments adopted were; semantic 
environmental descriptions (SMB, Küller, 
1991), expert check-lists (Johansson, 2008) 
and walk-through evaluation (de Laval, 
1998). A post occupancy evaluation scale 
(Johansson, 2008) was used to investigate the 
inhabitants’ environmental quality 
perception. The data are analyzed with 
multivariate statistical analysis. Comparisons 
are made concerning supported housing units 
with different architectural structures and for 
different units of environmental analysis. The 
evaluations of experts and users are 
compared. The final result will be useful in 
terms of recommendation, design guidelines 
and technological advance for the future 
planning of supported housing for people 
with severe mental illness. 
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Are gender differences in environmental values methodological 
artefacts? Factorial invariance of the 2-MEV across gender 
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Introduction 
Gender differences in environmental 

values (EV) are a topic that has received 
much attention of scholars in the fields of 
environmental psychology, environmental 
sociology and environmental education. 
Woman or girls are typically shown to hold 
more pro-EV than men or boys: e.g. Blaikie 
(1992) showed that woman have higher 
scores on the one-dimensional NEP scale. By 
applying the two-dimensional 2-MEV scale 
(Bogner & Wiseman, 2006), Oerke and 
Bogner (2010; for adults) and Boeve-de 
Pauw and Van Petegem (2011; for children) 
showed that gender differences are more 
nuanced; the results of these studies showed 
no genders differences for preservation 
values (P), but higher utilisation values (U) 
for men/boys than women/girls.  

As such group differences might also be 
explained by non-equivalency of the latent 
constructs, the current study addresses the 
factorial invariance of the 2-MEV. Two 
issues are central to the study: 

(1) Does the 2-MEV measure EV 
invariantly across gender? 

(2) Are the means of P and U invariant 
across gender? 

Method 

In total 1285 children (age = 11.23±0.55; 
sex ratio = 0.96) from 59 schools in Flanders 
participated in the study. 

EV were tapped using the 20-item version 
of the 2-MEV (Bogner & Wiseman, 2006), 
that was designed specifically to focus only 
on the second-order factors (values), without 
addressing first-order factors (attitudes).  

Measurement and structural invariance 
models were fitted through Structural 
Equation Modeling using Mplus. Corrections 
for the hierarchical and ordered-categorical 
nature of the data were included  

Findings and Discussion 
The results of the study show that the 

framework of the 2-MEV with two higher 
order factors (preservation and utilisation) 
holds for boys and for girls: two separate 
CFAs showed that an item configuration was 
present that is invariant across gender.  

When tested further for measurement 
invariance (through a multi-group CFA), 
both the preservation and utilisation 
dimensions were revealed to contain items 
that function differentially for boys and girls. 
When the factor loadings and thresholds 
were allowed to differ across gender, partial 
measurement invariance was established.  

The results of structural invariance tests 
showed that the factor means of boys and 
girls for both the preservation and the 
utilisation dimension were invariant. In other 
words, boys and girls did not differ on either 
of the dimensions. This suggest that studies 
showing gender differences using the 2-MEV 
might be explained by differential item 
functioning rather than reflect genuine 
differences, and therefore be methodological 
artefacts. 
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their adoption support or impede multimodality? - An evaluation of in-

depth interviews 
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In times of climate change sustainable 
transport is one of the biggest political and 
societal challenges.  The massive use of 
private cars is problematic. However, the car 
is deeply entrenched in our culture (Buba et 
al., 2010), and it won’t be possible to 
completely substitute private car use by 
public transport or non-motorized forms of 
individual mobility. Governments and 
industries all over the world thus focus on 
electric vehicles (EVs) and consider them as 
one important new mobility technology 
having a potential to be much more 
sustainable than the current technology. 
Germany for example provides 500 million 
Euro in 2010-2011 for the development of 
the technology and infrastructural 
preparation of an EV-market (BMU, 2009). 
Being a rather ambitious program, the 
question of the potential adopters of the new 
technology and their (anticipated) use of EVs 
in relation to other mobility alternatives stays 
largely unanswered. Will EVs really bring 
about the expected relief? Will they indeed 
be able to substitute gasoline-driven cars or 
will they rather replace eco-friendly travel 
(public transport, bike)? Who will adopt 
them?   

If consumers compare the conventional 
(gasoline-driven) car with an EV, than they 
normally evaluate the EV as a loss rather 
than an adequate or even superior technology 
(e.g. ADAC, 2009). Current battery 
insufficiencies lead to long recharging times 
and a restricted operating distance. 
Additionally, because of the heavy battery 
weight, the vehicles themselves are often 
built as rather small and light-weight vessels 
Nevertheless, seen the actual mobility figures 
(MiD, 2008) electric vehicles could 
theoretically handle almost all daily trips 
which are today covered by a gasoline car. 

Thus the question is whether there is a 
possibility to call consumers’ conventional 
automobile principles into question (“bigger-
faster-further”, cp. the so-called 
'Rennreiselimosine', Knie & Berthold, 1996) 
and to bring consumers back to their original 
spatio-temporal and purpose-driven mobility 
needs as a basis for the evaluation of electric 
vehicles (and, in combination with them, of 
other means of eco-friendly travel). Seen the 
(theoretically) few trips an EV will not easily 
cover (e.g. long-distance holiday trips), can 
the new technology open a way for the 
concomitant consideration of eco-friendly 
modes (in this case the train) and thus for 
more multi-modality?    

The aim of our research is the 
advancement of an existing computer-based 
communication instrument 
(http://www.mobilitaetsdurchblick.ch/d/hom
e.htm) that will support individualized travel 
planning in the context of personal mobility 
consultings. The instrument aims to make 
recommendations to private households 
about the optimal utilization of different 
transport modes in their private context, on 
the basis of personal needs and daily 
requirements. An experimentally controlled 
pre- and post survey will evaluate the 
effectiveness of the communication 
intervention, deduce different forms of future 
EV- utilization and give hints on the 
environmental impact of electric vehicles.  

In Eindhoven we will present our first 
research step. In spring 2011 will be conduct 
20 in-depth interviews with people in 
different socio-demographic and spatial 
settings. In the interviews we will ask for the 
spatio-temporal character of daily trips 
within a household and for the knowledge 
about different means of transport in the 
household’s environment. On the basis of the 
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theory of planned behavior (Ajzen, 1991) we 
will then identify people’s attitudes, 
subjective norms and perceived behavioral 
control towards different transportation 
modes in relation to their daily mobility 
patterns. Being led in an open and in-depth 
manner, we additionally strive to capture 
more basic needs and fears underlying those 
three factors. A special focus will be put on 
the question which of the described trips 
could, in the eyes of the interviewees, be 
substituted by an EV or other forms of eco-
friendly transport and which external and 
infrastructural conditions should be met 
before a change in means of transportation 
seems conceivable.  

The results of those interviews will form 
the basis for the advancement of the 
computer tool.  
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Morality and transport behavior: Predicting car use in three European 
countries 
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Despite various policy efforts to reduce car 
use, it is still growing throughout the 
Western world. Previous research indicates 
that individuals perceive cars as superior to 
other modes of transport on many 
dimensions, including comfort, time, money, 
pleasure, and privacy. In contrast, moral 
considerations about the environmental 
impact of cars appeared to have little impact 
on people’s transport behavior, indicating 
that cost-benefit considerations seem to be 
far more important than moral 
considerations.  
 Most research on car use has focused 
either on overall car use or on car use for 
specific purposes (mostly commuting trips). 
It is possible that using a car is more 
attractive for these types of trips than using 
other modes of transport. However, for short-
distance car trips, the difference in 
attractiveness between using a car and using 
alternative modes of transport may be 
smaller, because attractive alternatives such 
as walking and cycling are available. As 
previous research has shown that moral 
considerations predict low-cost behavior 
better than high-cost behavior (see 
Lindenberg & Steg, 2007), moral 
considerations may be more important as 
predictors of short-distance car use than of 
overall car use. We tested this hypothesis in 
this study to learn more about the 
applicability of this process to car use and to 
assess the potential effectiveness of 
interventions to reduce car use that are based 
on moral appeals. 

We administered online questionnaires to 
representative samples of France, the United 
Kingdom, and Switzerland (N = 4.539). 
Every participant completed a questionnaire 
on either overall or short-distance car use. 
The norm-activation model (NAM) was used 

to assess participants’ moral considerations 
regarding overall or short-distance car use. 
The NAM states that moral considerations 
are directly predictive of behavior. 

The results supported our hypothesis. The 
NAM explained a larger proportion of 
variance in short-distance car use compared 
to overall car use. In all three countries, 
moral considerations predicted around 13% 
of variance in short-distance car use while 
they predicted less than five percent of 
variance in overall car use.  

These results fit our proposition that moral 
considerations are more predictive of low-
cost than high-cost behaviors. This means 
that for relatively easy behaviors, such as 
reducing the number of short-distance car 
trips, moral considerations are relevant 
antecedents, while for more costly behaviors, 
moral considerations are less important 
antecedents. These findings indicate that for 
types of car use that are relatively easy to 
change, moral appeals to reduce car use are 
potentially effective to change behavior.  

The three countries in which the study 
was conducted differ on various relevant 
aspects, such as infrastructure and population 
density. The fact that we found highly similar 
results in these countries shows the 
robustness of our findings and indicates the 
likely generalizability of these results to 
other developed countries. 
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Patients’ ability or willingness to disclose 
personal information is a key factor in health 
communication. Personal information 
provided by patients assists physicians in 
diagnosing illnesses and prescribing suitable 
treatment. The tendency to self-disclose can 
be affected by characteristics of both partners 
and the topic of conversation, but also by the 
environment in which the conversation takes 
place. 

Environmental research provides evidence 
for the effects of spatial features of 
environments on affective experiences and 
behavior. For instance, Haytko and Baker 
(2004) showed that spaciousness perceptions 
are important determinants of shopping 
pleasure in shopping malls. Addressing 
determinants of spaciousness perceptions in 
healthcare settings, Okken, Van Rompay and 
Pruyn (in press) showed that both 
architectural variables and interior design 
variables influence self-disclosure intentions 
via the experienced spaciousness. However, 
such spatial manipulations are often hard to 
implement; architectural dimensions are 
usually fixed and furniture options are 
restricted by room size and room layout. 

Interestingly, research suggests that 
atmospheric variables may also influence 
spaciousness perceptions. For example, 
Kwallek (1996) showed that wall color can 
also be used to influence experienced 
spaciousness in office environments. Also, 
findings by Gifford (1988) suggest that a 
brighter environment comes across as more 
spacious. However, previous research has 
largely ignored the role of consumer 
characteristics in accounting for effects of 
atmospherics. For instance, in healthcare 
settings patients may experience emotions 
ranging from joy and relief to anxiety and 
despair. The central question underlying 
research presented is “Does this state of mind 

qualify effects of room atmospherics on 
patient experiences and behavior?” 

To address this question, we investigated 
the effects of room atmospherics on patients’ 
affective experiences and intended self-
disclosure, and whether these effects vary 
depending on the patient’s state of mind. To 
this end, room brightness and the 
communicated threat were manipulated in a 
simulated conversation between a patient and 
a physician in a consultation room, resulting 
in a 2 (bright vs. dark room) x 2 (positive vs. 
negative conversation) between subjects 
design.  

In line with expectations, results showed a 
significant effect of the room’s brightness on 
both patient affect and intended self-
disclosure, with brighter rooms generating 
more positive affect and higher intentions to 
self-disclose. More important, an interaction 
was obtained between room brightness and 
the communicated threat, suggesting that 
patients have a need for more spaciousness in 
particular when in an anxious state of mind. 
Mediation analyses confirm the mediating 
role of perceived spaciousness in the 
relationship between room brightness on the 
one hand, and patient wellbeing and intended 
self-disclosure on the other.  
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Mystery’s Effect on Attention: Examining the Function of Fascination  
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Introduction 
Research has shown that a person can 

obtain certain cognitive benefits from 
interacting with nature. In fact, much of the 
evidence garnered from this line of study has 
revealed that interactions with nature are 
particularly effective at supporting attention 
restoration. Explanations for this 
phenomenon have drawn on the assumption 
that natural settings can evoke a form of 
attention that is effortless or more bottom-up 
oriented. A person operating from this mode 
of attention could seemingly rest the more 
top-down or effortful attention, allowing that 
capacity to recover when fatigued.  

One factor believed to be critical to the 
restorative process is fascination. Sources of 
fascination provide a basis for resting 
attention, as they tend to elicit a more 
stimulus-driven response.  With the prospect 
of acquiring new information, settings that 
contain patterns of mystery (screening, 
distance of view) may offer a means by 
which to elicit a person’s fascination, and 
rest directed attention.  Thus, the purpose of 
this study was to examine the effect of 
mystery, mediated by fascination, on a 
person’s capacity to direct attention.  

Methods 
Initial efforts involved an independent 

sample of subjects rating a series of images 
for the presence of mystery. Using a 2 x 4 
within subject experimental design, 144 
subjects took part in a recognition memory 
task (RMT) that examined the effect scene 
type (high vs. low mystery) and presentation 
duration had on a subject’s capacity to direct 
attention. Recognition performance scores 
have frequently served as an indicator of the 
attentional resources required or devoted for 

the RMT. Presentation duration helped  
determine if the processing of certain images 
was more automatic (effortless) or controlled 
(effortful). Scores for fascination were 
obtained using a shortened version of the 
fascination subscale from the Perceived 
Restorativeness Scale.  

Results 
Data garnered from the RMT revealed a 

significant interaction effect, F(3, 288) = 
5.34, p < .05.  A closer examination of 
participants’ performance on the RMT at 
each duration indicated that when given more 
time to study an image (5 sec and 10 sec), 
images perceived high in mystery offered the 
greatest advantages with regard to 
recognition performance. The results 
indicated that fascination was in fact an 
effective mediator both at the 5 sec (Β = 
.205, p < .001) and 10 sec (Β = .215, p < 
.001) durations. 

Discussion 
The findings not only affirmed the 

importance of fascination as a mediating 
variable, but also demonstrated that 
perceptions of fascination evoked a form of 
attention that was not purely effortless, but 
involved both top-down and bottom-up 
processing.  That outcome may in fact 
contribute to a new understanding of 
fascination as attentional resonance; an 
experience of fascination that perhaps more 
appropriately characterizes the quality of rest 
that is so central to Attention Restoration 
Theory.  With additional research, results 
could inform urban and park planners on how 
to more intentionally utilize mystery to 
maximize restoration.   

 
 



Home v Work = Dr Jekyll v Mr Hyde: 
 Exploring the context dependency of pro-environmental behaviour 

N. C. Page 

School of Psychology, University of Hertfordshire, Hatfield, UK 

 Behaviour change for environmental 
sustainability is challenging. Getting people 
to break energy-consuming habits and sustain 
energy-conscious alternatives over time, 
without sufferance from ‘fallback’ or 
behavioural rebound is, at present, an 
unresolved problem. One explanation could 
be that current interventions are too narrowly 
focused; they target changing people’s 
behaviour in one isolated context without 
consideration of whether these changes will 
transfer to a different context.  

 The few studies that have examined 
behaviour across contexts found there is 
systematic heterogeneity; in other words, 
people are not consistent. In particular, 
research shows that people’s behavioural 
patterns are more pro-environmental in a 
home context compared to when on holiday 
(Dolnicar & Grun, 2009), and more 
specifically, they recycle more at home than 
when at work (McDonald, 2011). In essence, 
individuals have a Dr Jekyll v Mr Hyde 
personality when behaving pro-
environmentally.  

 This research explored the home v 
work divide further by measuring 
participants’ performance of a range of pro-
environmental behaviours across home and 
work contexts. It also explored the barriers 
and facilitators for saving energy at home 
and work. The data were self-reported and 
collected using an online questionnaire. 
Participants (n=58) reported how frequently 
they perform 7 identical pro-environmental 
behaviours in home and work contexts. 
Additionally, they also ranked 15 factors 
(e.g., my sense of social responsibility) on 
how much they influenced their efforts to 
save energy at home and work.  

 The results show that, in line with 
previous research, individuals’ patterns of 
behaviour are overall more environmentally 

friendly at home compared to at work (M = 
19.34, SD = 4.61 v M = 14.94, SD = 5.97, 
t(114) = 4.43, p < .01). In particular, 
participants reported to perform 57% of the 
pro-environmental behaviours more 
frequently at home compared to at work. The 
facilitators for saving energy also differed 
according to context. For example, 
participants reported that having good role 
models, such as management and local 
authorities/Government leading by example, 
was more important for saving energy at 
work compared to at home (Mann Whitney U 
Z = 3.63, p < .001).  

 These results show that pro-
environmental behaviour patterns differ 
systematically according to context, and that 
in general, people are more environmentally 
friendly at home compared to at work. They 
also show that the facilitators of energy 
saving actions at home and work are 
different. The findings of this study have 
considerable implications for pro-
environmental interventions and change 
initiatives for both home and work contexts. 
By identifying the similarities and 
differences between contexts, and gaining a 
better understanding of people in each of 
these, we can ensure that interventions have 
greater success at effecting change in the 
longer-term and developing lifestyles that are 
overall more sustainable.      
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Introduction 
Although fostering Waste Prevention 

Behaviors (WPB) has been considered to be 
important, one question comes up: “Does 
each WPB really contribute to reduction of 
all environmental burdens?” Reduction of 
wastes derived by WPB is visible and easily 
understandable for people, while change of 
other environmental burdens like greenhouse 
gases (GHGs) emission cannot be easily 
recognized by people. Therefore, the gaps 
between people’s perceptions on the behavior 
and some actual environmental burdens 
derived from the behavior may exist. To 
investigate those gaps and differences of 
people’s perceptions based on their 
characteristics, we compared people’s 
perceptions on environmental burdens among 
alternative choices and with the real 
environmental burdens estimated based on 
the Life Cycle Assessment (LCA). 
Scenario Settings 

We selected five cases in daily life when 
people’s choice from multiple options is 
required. The cases are selection of (a) 
shopping bags, (b) cups at a café, (c) 
refillable products, (d) disposable dishes, and 
(e) storage ways for cooked rice. Multiple 
alternative options were considered for each 
case.  
LCA Estimation 

The functional unit was set for each 
option and LCA was conducted. All 
processes, such as material extraction, 
transportation, production, usage, washing, 
and disposal processes, were included in the 
estimation. The estimated environmental 
burdens were GHGs emission, acidification 
gases emission, fossil resource consumption, 
final waste disposal as well as household 
waste generation. 

Questionnaire Design 
To compare with LCA results, people’s 

perceptions on the selected WPBs were 
investigated through an online-questionnaire. 
The questionnaire consisted of six parts: 1) 
pair-wise evaluation between the options in 
the same scene, 2) pair-wise evaluation 
between the different scenes, 3) questions for 
daily behaviors, 4) questions for collective 
guilty and anxiety, 5) questions based on 
Cultural Theory, 6) demographics, and 7) 
open question. Based on the Cultural Theory, 
people can be categorized into 4 groups: 
“Hierarchist”, “Individualist”, “Egalitarian”, 
and “Fatalist”. This theory is also adapted to 
Eco-indicator 99, where the standard method 
of Lifecycle Impact Assessment is shown. 
The questionnaire was answered by men and 
women aged 20 to 69 years in Japan. The age 
and sex distributions were adjusted to 
coincide with the parent population. We got 
6,205 valid answers. 
Results and Discussions 

The answers for the pair-wise questions 
were analyzed in the Analytic Hierarchy 
Process manner. The weight how much the 
respondent thinks the option worse for the 
environment was calculated as allocation of 
1.0 in total. Good concordance between the 
people’s perceptions and garbage generations 
was observed. On the other hands, the big 
gaps were observed between the people’s 
perceptions and GHGs emissions. Some 
options people think better for the 
environment than the others were quite worse 
options from the viewpoint of GHGs 
emission.  

It was also revealed that the people who 
have more “Fatalism” characteristics have 
less concern about the WPBs. We cannot 
identify the chicken or the egg, however, the 



 
 

people who conducted WPBs routinely had 
more concern about WPBs. 
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Introduction 
Public acceptance is necessary for a land 

use to persist. One factor implicated in 
judgments of acceptability is the meanings 
attributed to a place and expectations for 
activities within that place. While the link 
between contested place meaning and land 
use conflict is well recognized, the way place 
meaning contributes to evaluations of 
acceptability is not as well understood.  

In Australia, change in rural land use from 
traditional agriculture to large scale 
plantation forestry has at times been 
contentious. Previous research indicates a 
range of beliefs about the likely economic, 
environmental and social impacts of 
plantation forestry. Why there is such a range 
of beliefs however is not clear. Drawing on 
environmental and social psychological 
concepts of place and social representation 
theory this paper investigates how diverse 
representations of commercial scale 
plantation forestry relate to place meanings 
in Tasmania, Australia.  

Methods 
Thirty-one structured interviews were 

conducted with rural and urban residents of 
north-west Tasmania to identify meanings 
attributed to rural landscapes and 
representations of plantation forestry. A 
purposive sampling strategy was adopted to 
recruit participants likely to hold divergent 
views on plantation forestry. Photo-based Q-
methodology was used to identify shared 
views or internal representations of rural 
landscapes. Participants ranked thirty-five 
photographs according to how well the scene 
reflected their idea of an ideal rural 
landscape.  Participants were also asked their 
views on the role of plantation forestry 
within those landscapes.  

 

Results and discussion  
Q-sort analysis identified four main 

groupings of shared meanings attributed to 
rural landscapes. Rural landscapes were 
variously perceived as: a multifunctional 
space; a space for agricultural production; a 
productive space defined by evaluations of 
stewardship; and as a space requiring balance 
between production and the protection of 
biodiversity and ecosystem structures. 

Thematic analysis identified four 
representations of plantation forestry. 
Plantation forestry was differentially 
represented in terms of social, environmental 
and economic risk and benefit, as well as 
representations in terms of legitimacy and 
process.  Representations of plantation 
forestry varied between place meaning 
groups. Participants attributing 
multifunctional meanings to rural landscapes 
tended to represent plantation forestry as 
posing unacceptable risk, whereas those 
valuing stewardship represented plantations 
as more benign. Within the productive group 
plantation forestry was represented as both 
risk and as offering some benefits to farmers.  

These results suggest meanings attributed 
to place provides a social context in which 
new or unfamiliar land uses such as 
plantation forestry are interpreted, evaluated 
and ultimately represented.  Such a finding 
indicates one way different place meanings 
may be implicated and actively involved in 
evaluations of public acceptance of a 
resource use. A postal questionnaire is being 
developed to further investigate the 
relationship between place meanings and 
representations of plantation forestry. 
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Introduction 
Young, female, well-educated, and 

wealthy: This is how the energy conserver 
could be described. Is it appropriate, how-
ever, to classify energy consumers based on 
their sociodemographics? The contrasting re-
sults of studies basing the characterizations 
on sociodemographics suggest that it is not 
(Diamantopoulos et al., 2003). Assuming that 
behavioral data are more suitable when it 
comes to classifying energy consumers, this 
study used energy-related behavioral charac-
teristics as a segmentation basis. To assure a 
highly comprehensive behavioral basis, di-
rect energy-related behavior was included 
along with acceptance of political measures 
and energy-related attitudes. Furthermore, it 
is crucial to differentiate between conserva-
tion in terms of curtailment and in terms of 
energy efficiency investments (Stern & 
Gardner, 1981). Therefore, these two types of 
conservation behaviors were considered sep-
arately in the segmentation.  

Method 
Data were collected through a mail-in 

survey sent out to a random sample of Swiss 
households. The response rate was 43.3%. 
Due to missing values, 214 participants had 
to be excluded, resulting in a final sample 
size of 1,292. Consumers’ energy-friendly 
behavior in terms of curtailment, energy ef-
ficiency investment, and acceptance of politi-
cal measures was assessed. Furthermore, the 
survey included various questions about en-
ergy-related attitudes and beliefs. Together, 
these variables formed the basis for segmen-
tation and were subjected to cluster analysis. 

Results 
Six consumer types were identified: 
The idealistic conserver (15.6%) does not 

mind financial efforts or restrictions in con-
venience, and shows the most energy-friend-
ly behavior in all domains. 

The selfless inconsequent conserver 
(26.4%) is quite willing to make sacrifices, 
since he takes a positive stance on political 
sales and use regulations. However, curtail-
ment behavior in the food domain and energy 
efficiency efforts are rather limited. 

The thrifty conserver (14%) highly en-
gages in conservation efforts in terms of 
curtailment and energy efficiency due to fi-
nancial considerations. 

The materialistic consumer (25.1%) mere-
ly pursues substantial energy efficiency mea-
sures, since they provide financial benefits 
without restrictions in convenience.  

The convenience-oriented indifferent con-
sumer (5.3%) wants to enjoy life without 
wasting a thought on energy conservation. 
He shows no energy-friendly efforts, since 
they entail too-high losses of comfort. 

The problem-aware well-being oriented 
consumer (13.6%) is aware of the problems 
related to energy consumption, but does not 
engage in energy-friendly actions, as luxury 
and convenience considerations prevail. 

Discussion and Conclusion 
Based on energy-related behavioral char-

acteristics, six energy consumer types are 
identified and described, providing a valu-
able basis for the development of tailored 
interventions. Furthermore, the distinction 
between energy efficiency and curtailment is 
underlined, since the study identifies seg-
ments that engage very well in one conserva-
tion type but not in the other. 
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Developing understandings of place attachment and identity: critical 
reflections on Environmental Psychology and Human Geography 

perspectives 

Patrick Devine-Wright 
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The concept of place is typically defined 
in a non-dualistic manner as comprising 
specific physical locations coupled with 
associated symbolic meanings and emotions. 
Ways in which place can entwine with the 
self or identity have been studied by 
academics from a variety of social science 
disciplines including Environmental 
Psychology and Human Geography, as well 
as in the arts and humanities. Yet despite this 
common interest in studying the transactions 
and interrelationships between people and 
their physical surroundings, there has been 
surprisingly limited dialogue and cross-
fertilisation of ideas across disciplinary 
boundaries. In the environmental 
psychological literature on place attachment 
and identity, although the foundational work 
of 1970s human geographers such as Relph 
and Tuan is commonly acknowledged, 
geographical texts on place written since 
1980 are frequently ignored. The situation in 
human geography is little different, for 
example a recent and widely cited literature 
review on place (Cresswell, 2004) omitted 
the environmental psychology literature on 
place attachment and identity entirely. This 
paper problematises this tendency towards 
insularity that seems to be a feature of 
scholarship in both disciplines in their work 
on place and the self. At a time when the 
importance of adopting multi and 
interdisciplinary approaches to address real-
world problems is widely accepted, such 
neglect is out of synch with contemporary 
currents in academic scholarship. Moreover, 

given that several recently published studies 
of place attachment have expressed 
dissatisfaction with current theoretical and 
methodological approaches to the concept, it 
seems timely to consider how understandings 
of place and identity can be energized and 
developed by inter-disciplinary dialogue. As 
an initial step in this process, this paper 
critically reviews some prominent features of 
recent scholarship on place and identity in 
Environmental Psychology and Human 
Geography, drawing out underlying 
epistemologies, diversity in methodological 
approach, terminology and areas of 
application. The value of notions of 
relationality, embodiment and scale, as 
theorized and developed in Human 
Geography research, are discussed in detail 
in terms of their potential contribution to 
Environmental Psychological research, using 
the tripartite model of place attachment 
proposed by Scannell and Gifford (2010) as a 
foundation. Finally, the challenges as well as 
opportunities to be gained from crossing 
disciplinary boundaries in studying place and 
identity are discussed.  
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Mental Imagery and Environmental Messages:  
Exploratory Research on how Images can affect Behaviour 
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Introduction 
The challenges facing our society in 

relation to climate change and the associated 
necessary changes in individual behaviour 
are becoming increasingly clear. 
Visualisations provide a promising way to 
change behaviour. However, there is a lack 
of understanding about how visual images 
motivate people to behave pro-
environmentally (Nicholson-Cole, 2005; 
Sheppard, 2005).  

We propose using the Elaborated 
Intrusion theory (EI theory; Kavanagh, 
Andrade, & May, 2005) to explain responses 
to visual images in the sustainability context. 
This theory proposes that goals are triggered 
as intrusive thoughts; this process is followed 
by elaboration of these thoughts. An 
important part of elaboration is the formation 
of mental images which help individuals 
choose between different available goals. 

 It is easier to vividly imagine concrete 
short-term goals such as feeling better after 
turning up the heating, than it is to imagine 
more abstract long-term environmental goals 
such as consuming less energy. Based on EI 
theory it is expected that messages using 
strong, affectively charged images relating to 
sustainability can be internalized and can act 
as a motivational bridge reminding 
individuals of long-term environmental 
goals.  

Method 
Three studies were conducted in which 

participants were exposed to an 
environmental message with images (on 
pollution, energy saving and sustainable 
futures). Approximately one week later they 
reported strength, frequency and vividness of 
intrusive thoughts and mental imagery 
experienced after exposure to the message. 

Thoughts about behaviour change, 
behavioural intentions, self-reported 
behaviour change and value orientation were 
also measured. 

Results and Discussion 
Intrusive thoughts and mental imagery 

predicted the behavioural measures used in 
this study. Furthermore, when value 
orientation was in line with the message, 
participants experienced more vivid mental 
imagery. Moreover, a positive message was 
seen as more intrusive than a negative 
message, and a vivid message led to more 
mental imagery compared to a non-vivid 
message.  

Also, preliminary data indicated that 
participants focussed less on behaviour 
change when mental imagery of the 
environmental message was blocked by a 
competing visual working memory task. 

Overall, the studies indicate the 
importance of taking mental imagery into 
account when studying the effectiveness of 
environmental messages; visual images can 
increase the motivational power of pro-
environmental goals and may help 
individuals to change their behaviour towards 
a more sustainable future.   
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Introduction 
As the rate of energy consumption is 

increasing, the French State is aiming to 
reduce energy consumption of buildings by 
at least 38% by 2020 (Grenelle 
Environnement). Achieving this goal requires 
a large proportion of this reduction to be 
made by “final consumers” themselves. 
While attention has been given to the study 
of behavioral changes (Abrahamse and al., 
2005; Souchet and al, accepted) and the 
factors related to conservation behaviors 
(Corral-Verdugo, 2003; Moussaoui, 2007), 
few studies have tried to understand how 
people perceive the relationship between 
consumption, behaviors and savings.  

The purpose of this research is to 
investigate how participants anticipate the 
benefits of their behaviours in domestic 
savings (of water and energy) in terms of 
gain of consumption.  

 

Method 
To do so, 109 undergraduate students in 

Psychology (M = 19.58 years, SE =1.36 
years) participated in the study. Participants 
first responded to a 7-item Self Report Index 
of Habit (adapted from Verplanken and 
Orbell, 2003). Based on the median score, we 
characterized these pro-environmental habits 
patterns as "low" vs. “high”. Three months 
later, the students were asked to indicated 
how much they thought they were 
performing pro-environmental actions to 
reduce energy and water consumption using 
a seven-point scale (1 = less than my peers; 7 
= more than my peers) at two different 
temporal perspectives (now vs. in 15 years). 
The same question was administered 
regarding the amount of energy and water 
they thought they used per year (1 = less than 

my peers; 7 = more than my peers; now vs. in 
15 years).  
 

Main findings 
The results demonstrate that participants 

establish few connections between energy 
and water consumption and savings. 
Moreover, according to the environmental 
habits of participants, anticipating actions 
and associated benefits differ: only 
participants with low environmental habits 
seem “sensitive” to a temporal perspective. 
Indeed, participants with high pro-
environmental habits think they will neither 
change their performance in the future, nor 
consume less energy when compared to their 
peers. Understanding how individuals project 
themselves into the future according to their 
habits gives us insights into decision making, 
but also helps us to design more effective 
information campaigns as suggested Dietz 
(2010) recently.  
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Integrating Impacts on the Environment and Visitors:  
An Interdisciplinary Analysis of Activities on Rocky Shores 
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Introduction 
Actual and perceived nature restoration 

effects have been shown in numerous ways. 
However, nature is often examined in a very 
broad way without considering the varying 
forms of natural environments. One study 
showed that water is an important element in 
restorative natural scenes, suggesting that 
coastal sites may be beneficial to visitors 
(White, Smith, Humphryes, Pahl, Snelling & 
Depledge, 2010). However, more research is 
required to understand the effects of natural 
water environments, especially research that 
examines the balance between impacts on 
visitors and the environment. 

Rocky shores – the intertidal area where 
solid rock predominates – are home to 
fascinating species and have important 
biological functions (Thompson, Crowe & 
Hawkins, 2002). Their characteristics also 
indicate high restorative potential, in line 
with the Attention Restoration Theory. This 
study examined the visitor-environment 
interplay in this context. This research is 
unique in that both components of the 
relationship were examined: the perceived 
impact on the visitor and the perceived 
impact on the rocky shore itself. This is 
necessary to understand which aspects of 
visits to the coast have beneficial impacts on 
us and whether these same aspects are 
negatively impacting the environment thus 
reducing this resource for future generations. 

Methodology  
A short survey was administered to a 

coastal expert sample (n = 25) and a general 
public sample (n = 41). These two samples 
were used to monitor perceptions of people 
with varying levels of relevant coastal 
experience. Fifteen activities were explored 
according to their impact on the environment 
and on the visitor. Two items examined the 
perceived frequency and impact of these 

activities on the environment, and two items 
studied their perceived effects on mood and 
arousal based on the Circumplex Model of 
Affect. Additional open-ended questions 
further explored these areas. Order of the two 
sections was counterbalanced. 

Results & Discussion 
It was shown that people perceive 

different activities to have different effects 
on the environment and on the visitor, with 
rock pooling (the exploration of pools of 
water in the intertidal area) perceived to have 
the most detrimental effects on the 
environment. All activities within this 
environment were seen to improve mood, but 
they varied in the level of arousal they 
produced, for example snorkeling was seen 
to be the most exciting activity and 
sunbathing/relaxing was the most calming.  

These findings emphasise the importance 
of not looking at both nature and activities 
too generally and have indicated what 
activities should be examined in future 
research. With this information and the use 
of technological innovations such as the 
GPS/GIS approach, future methodologies 
will be discussed that can examine 
troublesome activities in specific 
environments whilst examining the actual 
impact on the visitor.  
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Mediators of the relation of social norms with personal norms in the 
context of purchasing low carbon food 

A. Kufleitner1, S. Seebauer1 
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The purchase of food represents a 
considerable part of private consumption. 
Nowadays food production and its 
distribution substantially contribute to CO2 
emissions. Previous research on food 
consumption has displayed that most 
consumers perceive their individual choice of 
food as environmentally relevant behavior 
(Weiß 2006). Furthermore opportunities for 
pro-environmental behavior are available 
through an easily accessible supply with 
local, seasonal and organic food. Therefore it 
seems promising to support the consumption 
of low carbon food meaning that in 
comparison with conventional products its 
production, processing and retailing cause 
less CO2 emissions.  

Up to now there is insufficient empirical 
evidence about motivations to buy low 
carbon food. Thus the aim of this study is to 
analyze different socio-psychological 
determinants explaining the consumption of 
local, seasonal and organic food.  

In particular the presentation aims to 
enrich the ongoing discussion about the 
relation between social and personal norms. 
Recent research on the integration of two 
dominant behavioral models in 
environmental research – Ajzen’s theory of 
planned behavior (TPB) and Schwartz’s 
norm-activation model (NAM) - in one 
theoretical framework has renewed interest in 
this question (Teisl et al. 2009).  

It has been pointed out that individuals 
gradually adopt and integrate social norms in 
their personal belief system through the 
process of internalization (Fuhrer 1995). 
However up to now it has remained unclear 
how social norms are being internalized and 
therefore affect personal norms. Feelings of 
guilt have already been identified as mediator 
between social and personal norms (Bamberg 
et al. 2007), yet other mediators seem 
probable. Triandis (1977) for instance 

pointed out that social norms are more 
effective if they are comprehensible and clear 
to the subject. 

Results from a recent survey (N=220) 
from urban, suburban and rural regions in 
and near the city of Graz (Austria) will be 
presented. Preliminary results from structural 
equation modeling indicate that the 
individual ability to assess the norms of 
relevant reference groups as well as the 
similarity between the opinion of the subject 
and its close social network mediate the 
relation between social norms and personal 
norms.  

In a further step we aim to analyze the 
effect of social and personal norms on 
behavioral intentions and self-reported 
behavior regarding the purchase of low 
carbon food. Furthermore results from 
qualitative interviews and focus groups 
(N=30) are being used to unveil subjective 
interpretations and argumentations for or 
against low carbon consumption. These 
insights should help to identify ways how to 
promote its market penetration. 
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Regulating worry, promoting hope: How children, adolescents, and 
young adults cope psychologically with climate change 

M. Ojala 
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Introduction 
Research indicates that many young 

people experience pessimism and 
helplessness regarding global environmental 
problems such as climate change. It is, 
therefore, important to explore how young 
people cope psychologically with this threat. 
Two empirical studies are presented: Study 1 
is an explorative study with children/early 
adolescents (n=90) (mean age=11.7), late 
adolescents (n=146) (mean age=16.4), and 
young adults (n=123) (mean age=23.5). The 
aim was to investigate how these groups cope 
with worry and promote hope in relation to 
climate change. Study 2 is a quantitative 
study with a group of 12-year-olds (n=293). 
The main aim was to investigate the relations 
between different coping strategies 
concerning climate change and subjective 
well-being (positive and negative affect, life 
satisfaction) and environmental engagement 
(environmental efficacy and behavior).  

Study 1 
The three groups answered a 

questionnaire where they rated their worry 
and hope about climate change quantitatively 
and wrote freely about how they cope with 
worry and how they go about evoking hope. 
The qualitative coding (TA) of the young 
people’s statements revealed several coping 
themes such as; denial, avoidance, positive 
reappraisal, trust in different societal actors, 
problem-focused coping, and existential 
hope. Notable differences between the age-
groups were: That the children did not use as 
much problem-focused coping, and used 
more avoidance strategies to cope with worry 
compared to the two older groups. 
Concerning sources of hope the children used 
less positive reappraisal and instead had trust 
in researchers and technological development 
to a higher degree than the two older groups.  

Study 2 
In this study, the coping themes identified 

in study 1 were measured quantitatively in a 
group of 12-year-olds. A PCA revealed three 
reliable coping strategies; problem-focused 
coping (searching for information), 
distancing (including both denial and 
avoidance in the form of “I don’t care”) and 
positive reappraisal including trust. Problem-
focused coping and positive reappraisal had 
positive associations with measures of 
environmental engagement, while distancing 
had negative associations with engagement. 
Furthermore, problem-focused coping was 
positively related to general negative affect, 
which was explained by the tendency for 
highly problem-focused children to worry 
more about climate change. In contrast, the 
more positive reappraisal the children used 
the less they experienced negative affect, and 
the more they experienced life-satisfaction, 
general positive affect and optimism. Finally, 
moderation analyses revealed that for 
children high on problem-focused coping, 
positive reappraisal, and optimism worked as 
buffers against negative affect. 

Conclusion 
Young people use diverse strategies to 

cope with climate change and among a group 
of 12-year-olds these strategies are shown to 
have different significant associations with 
measures of subjective well-being and 
environmental engagement. The results are 
discussed in relation to theories about the 
importance of positive emotions for 
constructive coping. Practical implications 
for education for sustainable development are 
elaborated upon. 
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Travel mode choice in Reykjavík, Iceland: the theory of planned 
behavior applied to public transportation use 

H.E. Peters 
Lund University, Lund, Sweden 

There is often a low correspondence 
between measures of attitude and 
observed or self-reported behavior. In a city 
with minimal public transport use and heavy 
automobile dependence, understanding the 
drivers that lead individuals to certain travel 
behaviors is essential for car use reduction 
and for the facilitation of more sustainable 
alternatives. In the current study, the theory 
of planned behavior is used as a conceptual 
framework to identify the antecedents to 
using the bus as a travel mode and to draw an 
empirical association between individuals’ 
attitudes, social norms, and perceived 
behavioral control and intentions to use 
public transportation.   

The study focuses on individual reasoning 
for using public transportation in Reykjavík, 
Iceland. The research combines the theory of 
planned behavior with measures of attitude 
toward the bus, attitude toward the car, and 
the symbolic and instrumental value of the 
car. This provides insight as to how attitudes 
and social norms interact with facilitators and 
constraints to influence travel mode choices. 
Determining which of the measures associate 
with intention to use the bus will be useful in 
adjusting the city transportation system to 
lessen automobile dependence. By 
combining the aforementioned variables with 
the theory of planned behavior, an extended 
model of the theory can be created and 
applied to transportation planning.  

The concentration of the research is bus 
use in the context of the work and school 
commute   on   weekdays.    In   Reykjavík,  a 

 
 
 
 
 
 
 

a questionnaire was distributed to residents. 
Questionnaire items measured bus use 
intention, behavior, perceived behavioral 
control, social norms, and attitudes, as well 
as attitudes toward and symbolism of the car 
as a means of transport. The survey aimed to 
explore the extent to which the present level 
of bus use reflects attitudes, social norms, or 
low perceived behavioral control regarding 
the bus system, or is reflective of the 
symbolic and instrumental value of the car.  

Results indicate a significant gender 
split in perceived behavioral control as a 
predictor of intention to use the bus. 
Additionally, participants’ responses 
indicated an attachment to the car not only 
for its functional value, but also for its 
symbolic value. The results provide a deeper 
understanding of modal choices and shed 
some light on target groups and techniques 
for increasing the proportion of the 
population that uses the bus, or increasing the 
proportion of trips that the individual takes 
by bus. There are a lot of car users in 
Reykjavík, but many are potentially bus 
users. By examining attitudes, social norms, 
and perceived behavioral control associated 
with the bus—the only form of public 
transportation in the city—alongside attitudes 
about using the car—the most popular modal 
choice—the research provides a useful 
comparison of perceptions of the city’s two 
main vehicular transport modes. Implications 
for policy intervention aimed at influencing 
the modal split in the direction of bus 
transport are described.   

 
 
 



Systemic Diagnosis and Intervention Concerning Stakeholders’ 
Acceptance of Bio-fuels in Germany 
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1 Saarland University, Saarbrücken, Germany 

Introduction 
Bio-fuels are – not least due to the debate 

on E10 – a widely discussed topic in 
Germany. The amendment and 
implementation of Germany’s biomass 
strategy raises the question of how 
sustainable biomass production and use can 
be realized. Following a systemic approach 
and the assumption of interdependency 
between stakeholders’ and users’ systems, 
knowledge about stakeholders’ networks is 
crucial for the sustainable integration of bio-
fuels market access. In the research project 
“Acceptance of Bio-fuels” the Research 
Group Environmental Psychology 
investigated the variety of perspectives and 
acceptance positions in the most varying bio-
fuels stakeholder systems to analyse 
relationships and constellations and to derive 
room for improvement. The approach 
attempts to integrate systemic intervention 
methods, often used in the fields of 
counseling and team-building, to the research 
and practice of environmental psychology.  

Methodology 
An interview guideline, based on the 

Systemic Frame Model of Perception and 
Action (Schweizer-Ries, 2008, 2011, 
Kaufmann-Hayoz & Gutscher, 2001), 
allowing for a broad investigation of experts‘ 
perspectives on the overall system, was 
developed  to address perceptions and  
positions concerning framing conditions, 
stakeholder constellations and aspects of 
acceptance. In the first step, central 
institutions and stakeholders were 
determined via  stakeholder analysis 
(Zimmermann, 2006). Interviews were then 
conducted with fourteen key stakeholders 
from the most varying sectors involved with 
bio-fuels (politics, economy, NGOs). The 

interviews were analysed using qualitative 
content analysis and reviewed for 
optimisation potential.  

Results 
The results of the expert interviews 

demonstrated a wide spectrum of positions 
regarding bio-fuels. A major result was the 
fact that communication within defined 
sectors is described as quite successful, while 
the exchange of information between 
different sectors is characterised by 
communication barriers and dead-ends. The 
origin of stagnant communication processes 
seems to be the disagreement as to the 
“objective” framing conditions of bio-fuels, 
as well as their delineation – pointing to a 
very emotional dialogue. Based on these 
results, a workshop concept was developed, 
that integrates components of mediation and 
solution-focused systemic interventions. The 
workshop, which will be evaluated for 
stakeholders of all interest groups should 
help to identify potentials of an optimised 
communication structure and plan the first 
steps in realising those potentials.  
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The Drive to Drive Electric: A Combined Approach toward User 
Motivation and Adoption of Plug-in Electric Vehicles 

K. Verbrugge, & L. Hauttekeete, Phd. 
 IBBT-MICT-UGent 

Introduction 
While plug-in electric vehicles have 

existed for quite some time, until now 
technological limitations and high costs have 
prevented large-scale adoption by the general 
public. In the past few years however, we’ve 
seen an increase in ecological awareness. 
Along with soaring oil prices, this has 
propelled large automobile constructors to 
introduce hybrids and even the first plug-in 
electric vehicles (P(H)EVs). This raises 
questions concerning drivers and barriers 
surrounding electric vehicle usage. 

Theoretical Framework 
Successful user adoption of such vehicles 

isn’t self-evident. First of all, plug-in 
vehicles are more expensive than their 
internal combustion engine (ICE) equivalent, 
requiring long-term use to reap the economic 
benefits of cheap electricity. Also, 
development of support infrastructure 
requires enormous investments in terms of 
capital and research. This development of 
accompanying services is however crucial in 
order to provide the needed additional value 
to promote P(H)EVs.  

Secondly, P(H)EVs are a hard sell due to 
the loss of some use comfort and mobility 
compared to ICE vehicles. In spite of 
technological advances, P(H)EVS still have a 
reduced range and long charging times. This 
necessitates a change in use patterns which 
should be facilitated. 

Finally, an important argument in favor of 
electric vehicles is an ecological one. This 
benefit lies at the heart of P(H)EVs and can 
mainly be described in terms of societal gain 
rather than personal gain. This eco-mindshift 
is key to provide sufficient motivation for 
long-term, sustained P(H)EV use. 

Taking into account these elements, we 
believe that the motivation towards adoption 

of electric vehicles lies in a combination of 
adoption diffusion studies and theoretical 
insights into behavior motivation. 

Adoption diffusion according to the 
tradition of Rogers proves valuable in 
assessing product features and introduction 
strategy of P(H)EVs as a technological 
innovation. User segmentation according to 
the tendency to accept and adopt a specific 
technology can prove to be very useful. 

On the other hand, in order to study 
behavior motivation, Self Determination 
Theory (SDT) provides us with a fitting 
framework. According to SDT, autonomous 
motivation (ecologic or hedonic, e.g. an 
internalized ecological conviction) would be 
more successful in causing a lasting change 
in behavior than external motivation (e.g. a 
monetary reward). This change would be 
needed to sustain the shift to electric driving. 
In practice, this means breaking the 
association between ecological behavior and 
reduced pleasure or gain. 

Research Objectives 
Noting the different factors involved, we 

believe a combination of models is required 
to adequately describe all involved elements. 
Within an interdisciplinary partnership, we 
launched a broad online survey aimed at 
Flemish drivers, of which the data will soon 
be available. We measured product specific 
adoption potential based on P(H)EV and 
smart charging service features, and 
combined these data with user motivation 
and attitude measurements concerning 
electric vehicles. In using this inclusive 
approach, we aim to sketch not only the 
technological drivers and barriers which 
determine user interest in P(H)EVs, but we 
also aim to confirm the value of models 
describing the different user motivations for 
P(H)EV adoption and long-term use. 



Environmental Education: Which Kind of Knowledge Provides 
highest Consolidation Rates?  
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Introduction 
Environmental knowledge influences 

conservation behavior (e.g. Frick, Kaiser, & 
Wilson, 2004; Kaiser & Fuhrer, 2003). Frick 
et al. (2004) pointed to three different 
knowledge forms: System knowledge, 
action-related knowledge, and effectiveness 
knowledge, whereof just the latter two were 
found to influence conservation behavior. 
The long-term effect of environmental 
education on these three knowledge forms 
has not yet been investigated. Action-related 
knowledge appears to be the most behavior-
proximal. Hence our goal was to examine if 
students’ show a higher memory consoli-
dation rate for action-related, than for system 
and effectiveness knowledge after an 
environmental education programme.  

Methods 
Our analyses are based on data collected 

from 230 students aged 10.5 ± 1.1. The 
participants of the 4-day comprehensive 
environmental education program on water at 
a German school youth hostel (n=192) were 
compared to a control group (n=38). We used 
pen-and-paper questionnaires as pre- (2 
weeks before, T1), post- (directly after, T2), 
and retention tests (1 month after the 
program, T3). The ad-hoc multiple choice 
questions resembled those of Frick et al. 
(2004), and retrieved system (n=10), action-
related (n=8) and effectiveness (n=7) 
knowledge. Like Frick, we revealed a 
relatively low reliability for the effectiveness 
knowledge scale.  

Results 
System and effectiveness knowledge 

showed a highly significant decrease from T2 
to T3. However action-related knowledge 
had a high consolidation rate and was stable 
over the time-span of one month, Z = -1.79,  

p = 0.074. The control group showed no 
knowledge change at all. 

Discussion 
We were able to confirm our assumption. 

The main finding of our study was the high 
consolidation rate of action-related 
knowledge. It did not decrease like system 
and effectiveness knowledge moreover 
remained constant for one month after the 
program. The behavior-proximal nature of 
action-related knowledge might lead to a 
stronger imprint on young students’ memory. 
Knowledge about different action is 
important and already has to be available to 
know their effectiveness (Kaiser, Roczen, & 
Bogner, 2008). This can explain the decrease 
rate of the more complex effectiveness 
knowledge. Continuative results of our study 
also reveal that effectiveness knowledge 
shows the lowest increase rate of all forms 
after environmental education. From our 
findings, we can deduce therefore that the 
communication of effectiveness knowledge 
seems to be most important, as it also 
“appears to be a widely disregarded 
component of environmental knowledge” 
(Kaiser et al., 2008). This assumption could 
be addressed in future research. 
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Leverage of a Facebook “game with a purpose” as a survey tool for 
climate change knowledge  

S. Seebauer, A. Kufleitner 
 Wegener Center for Climate and Global Change, University of Graz, Graz, Austria 

Due to the complex and dynamic nature of 
climate change research, there is significant 
demand for structured domain knowledge. 
The Triple-C project builds a web-based 
technology to automatically gather and 
annotate relevant documents from multiple 
sources. To structure the information space, 
existing ontologies need to be extended and 
refined. This refinement is done through 
collaborative ontology building in an 
interactive “game with a purpose”. The game 
is propagated on the social networking 
platform Facebook. 

Collecting international and intercultural 
data on individual knowledge regarding the 
causes and effects of climate change 
currently demands considerable efforts. 
Individual scores in the “game with a 
purpose” reflect the ability to replicate 
prevailing categories and interrelations of 
climate change topics. Game scores therefore 
might provide an alternative for measuring 
climate change knowledge: Unlike 
conventional social surveys, the game will 
obtain data from large worldwide samples 
cost-efficiently, unobtrusively and 
continuously. 

Correlations with quiz questions on 
climate change establish criterion validity. 
To verify discriminant validity and to explore 
determinants and consequences of climate 
change knowledge, risk perception and 
concern about climate change, attribution of 
responsibility, personal efficacy, subjective 
knowledge as well as knowledge on climate 
change in the personal network are assessed. 

Control for non-representative sampling is 
available through social statistics and 
membership in environmental NGOs or 
lobby groups. Furthermore, environmental 
values of subjects are measured using the 
New Ecological Paradigm. 

Players gain points for correctly 
identifying the same ontological relations as 
the majority of co-players. Participants 
receive additional points for completing an 
attached online questionnaire on the 
mentioned psychological constructs. To 
ensure comparability, item wordings are 
closely similar to other cross-national 
surveys (e.g., World Value Study). 

Implementation of the Facebook game 
and start of the data collection are planned 
for June 2011. We will present critical 
aspects in ontology building and game design 
as well as experiences from implementation. 

Provided public acceptance of the game, 
the tracking of Facebook IDs will allow 
gaining repeated measures from the same 
individuals. Such data could be used in future 
research to investigate temporal stability of 
knowledge as well as causal effects of factors 
such as risk perception and attribution of 
responsibility on climate change knowledge. 
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The situational dependency of action models: Determinants of bicycle 
use for shopping trips 
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 Wegener Center for Climate and Global Change, University of Graz, Graz, Austria 

Action models aim to explain and predict 
pro-environmental behaviour. Besides the 
advancement of psychological theory, they 
are relevant for the design of policy 
measures: The main determinants in action 
models are assumed to constitute preferential 
starting points for interventions. Moreover, 
models of travel demand or economic models 
might derive elasticities of individual 
demand from psychological action models. 

However, these applications are often 
implemented within specific situational 
contexts, such as geographical regions or 
economic sectors. Bamberg, Hunecke & 
Blöbaum (2007) and Seebauer (2009) 
showed that coefficients in action models for 
the use of public transportation vary between 
cities. Behaviour is embedded in situational 
contexts, but if the relevance of general, 
situation-unspecific behavioural determinants 
depends on the situation, results of action 
models may not be fully generalized. 

We investigate whether an action model 
that explains bicycle use applies in the same 
way to nested situations. The model consists 
of the situation-unspecific psychological 
determinants environmental attitudes, social 
norms, desire for physical activity, habit, 
subjective knowledge on bicycle routes, and 
flexibility. An identical model structure is 
applied to explain (i) general bicycle use, (ii) 
bicycle use on shopping trips, and (iii-vi) 
bicycle use in four distinct shopping 
situations: shopping of food at 
neighbourhood stores or discounters as well 
as shopping of clothes in the town centre or 
in shopping malls. 

We use data from a recent survey of 
n=690 Austrians on shopping behaviour. All 
six models use the same set of indicators on 
the same response scales. Multiple group 
comparisons of structural equation models 

serve to identify differences between 
situations. For the models (iii)-(vi) in distinct 
shopping situations, measurement invariance 
is established. All models achieve 
satisfactory model fit and explain 50-70% of 
the variance in bicycle use. 

Structural coefficients of the model for 
general bicycle use (i) and the model for 
bicycle use on shopping trips (ii) are largely 
similar. Habit, desire for physical activity 
and flexibility are the main determinants. 
Nevertheless, concerning the four distinct 
shopping situations in (iii)-(vi), models with 
identical coefficients are rejected. For 
example, social norms only influence bicycle 
use for shopping food at neighbourhood 
stores, whereas habits are most relevant for 
buying clothes in the town centre.  

The impact of situation-unspecific 
determinants varies between situations. Thus, 
our results indicate that policy 
recommendations and elasticities from 
general action models should be validated 
through complementary surveys before they 
are transferred to specific contexts. Further 
research should try to integrate main 
contextual attributes in action models. 
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Subjective and objective knowledge on mobility options and the use 
of public transportation: Discrepancies and mediators 

S. Seebauer 
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Knowledge is considered a precondition 
for behaviour (Stern 2000): Only if someone 
has basic knowledge about timetables, ticket 
prices and route networks, he is able to 
access public transport. Common policy 
measures such as mobility counselling or 
internet-based traveller information systems 
therefore aim for a modal shift by providing 
trip-specific information. 

In contrast, the impact of knowledge on 
behaviour has emerged to be weak (Kaiser & 
Fuhrer 2003). Knowledge is interrelated with 
other behavioural determinants in that habits 
influence the acquisition of information 
(Fujii & Gärling 2003) and knowledge 
regarding environmental problems effects 
behaviour indirectly via personal norms 
(Matthies 2005). Moreover, there are some 
hints at divergences between the depth of 
information a person believes to have 
(subjective knowledge) and actually has 
(objective knowledge; Preisendörfer & 
Diekmann 2000). 

This presentation aims to shed light on the 
role of knowledge for the choice of short-
distance public transport, taking into account 
discrepancies between subjective vs. 
objective knowledge and mediating effects of 
habit and personal ecological norms. Here, 
knowledge refers to familiarity with routes, 
trip durations and costs. 

The analysis draws on datasets from two 
surveys: (1) n=1300 persons from all over 
Austria, and (2) n=1200 persons from three 
Austrian urban regions. Both surveys include 
subjective/objective knowledge and habit; 
survey 2 also assessed personal norms. 
Subjective knowledge was self-assessed by 
subjects. Objective knowledge is indicated 
by estimations of ticket prices and frequency 
of access to information sources. 

Descriptive analyses underline the extent 
of misperceptions of ticket prices. Structural 

equation models of both datasets reveal 
substantial effects of subjective and objective 
knowledge on the use of public 
transportation. Results from survey 1 show 
that the effect of subjective knowledge is 
fully, whereas the effect of objective 
knowledge is only partially mediated by 
habit. Contrarily, in survey 2 habits have no 
effect on behaviour und do not act as a 
mediator. Personal norms also do not mediate 
the impact of knowledge on behaviour. 

The different mediator effects of habit 
might be due to measuring habit as 
automaticity of transport choices (survey 1) 
vs. habit as a personal preference for 
unchanging mobility patterns (survey 2). 
Implications for addressing knowledge in 
policy measures are discussed. 
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One frequently used approach to changing 
human decision tendencies, is the provision 
of rewards for desired behavior. In our study 
we focus on environmental decision making, 
and decisions about energy consumption in 
particular. A recent surge of studies has 
shown that financial incentives may have 
unexpected side-effects, that diminish their 
effectivity. One side-effect may be the 
crowding out of intrinsically motivated 
behavior -people display behavior because 
they can earn money with it rather than 
because they are convinced it is the right 
thing to do.  

We argue that the disadvantages that come 
with the use of monetary rewards may be 
overcome if more socially relevant rewards 
are used. To investigate this, we focused on 
two different aspects of rewards, namely the 
type of reward (monetary vs. non-material) 
and the way this reward was presented (either 
privately or publicly). We expected that 
monetary rewards had less effect than non-
material ones, and that public rewards would 
work better than private ones to stimulate 
energy saving behavior. 

Eighty-four employees of a Dutch 
company participated in this study, divided 
over 5 conditions: a control group that 
received no feedback, plus four conditions of 
a 2x2 design with monetary reward vs. non-
material reward and public vs. private 
rewards as factors. We sent them weekly 
emails that either contained a monetary 
reward (between 0 and 7 dollars depending 
on their energy savings of that week, and that 
they actually received) or a grade point 
between 5 and 10. This email either 

contained only their own score (private), or 
the scores of all people in their condition 
(public).  

We measured participant’s energy 
consumption by installing measurement 
devices that continuously measured their 
computer’s electricity use. We did this for a 
total of 13 weeks - a baseline measurement 
of two weeks, a treatment period of 4 weeks 
in which they were rewarded, and a post-
treatment period of 7 weeks to measure the 
long-term effects of our manipulations. We 
furthermore measured behavioral intentions, 
motivation to conserve energy, etc. at two 
points during the study. 

Results were very interesting: as expected, 
we found main effects of both our 
manipulations: public rewards worked better 
than private ones and non-material rewards 
worked better than monetary rewards. This 
did not only occur for motivation measures, 
but more importantly, also for the energy 
saving. The condition that saved most energy 
was the public non-material condition, in 
which 6% mean savings were achieved. 
Furthermore, these differences persisted even 
until the end of our study, which was 11 
weeks after the start and 8 weeks after we 
stopped our manipulations. 

These are very important results: not only 
do they add to theorizing about the 
effectiveness of rewards and their relation to 
long term behavioral change, within the 
domain of environmental decisions, they also 
show that focusing on privately earned 
monetary rewards may be counterproductive, 
whereas public non-material rewarding does 
not carry such disadvantages. 

 
 



Research methods 2.0. Virtual environments vs. traditional surveys: 
findings, appreciation, difficulty and perceived realism   
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Introduction: perceptions of graffiti 
Graffiti is related to disorder, fear of 

crime, avoidance behavior and vandalism, at 
least in many criminological studies. In these 
studies, based on neighborhood observations 
and traditional survey methodology, graffiti 
is viewed as a uniform concept. All graffiti is 
deemed undesirable and should be removed, 
thus forming the foundation for zero 
tolerance policy. In the current study the 
assumption that graffiti is perceived as a 
homogeneous and undesirable environmental 
feature is investigated using a virtual 
environment and an online survey. Data were 
collected not only on perceptions of graffiti, 
but also on the appreciation and difficulty  of 
the method used. Furthermore perceived 
realism of the graffiti examples presented in 
the virtual environment and the online survey 
were measured. These data enable the direct 
comparison of the two research methods, the 
virtual environment and the more traditional 
survey. This paper examines these methods 
concerning four aspects: substantive findings, 
appreciation, difficulty and realism.  

Method: virtual environment vs. survey 
A desktop virtual neighborhood was 

created.  Respondents (N= 1249) could 
navigate freely but were required to visit 
eight different locations (e.g. skatepark, 
shopping center) that randomly presented 
three types of graffiti. Respondents could 
indicate which graffiti had to be removed and 
responded to several items. Three versions of 
the survey (N= 908) presented examples of 
graffiti textually, visually or as a combination 
of both. A subsample (N=283) completed 
both the online survey and the virtual 
environment. The order of the two methods 
and the version of the survey were 
randomized, to control for order effects. 
Following each research method, participants 
responded to items concerning appreciation, 

difficulty and perceived realism of each 
single method.  

Results 
Both methods lead to similar substantive 

findings: graffiti is not a homogenous 
environmental feature. These findings are 
discussed briefly. The results demonstrate 
that the virtual environment used as research 
method validates the results from the survey. 
Yet, respondents appreciate the study in the 
virtual world more than the survey. The order 
of the methods influences the appreciation: 
grades for the entire study (online survey and 
virtual environment) are highest when the 
textual survey comes first and respondents 
end with the virtual environment. Overall, 
neither research method was considered 
difficult, but several respondent’s comments 
indicate problems with the research in the 
virtual environment. The online survey 
containing both text and image was judged as 
most realistic, not the virtual environment. 

Discussion 
 This study shows that virtual 

environments can lead to valid findings and 
is a research method highly appreciated by 
respondents. This is of particular importance 
in disciplines such as criminology where 
research is particularly vulnerable to lack of 
motivation and willingness of respondents to 
provide information, such as criminology. 
However, more effort  is needed to exhaust 
the possibilities of virtual environments as 
research methods. Further implications and 
the (dis)advantages of both methods are 
discussed, using data from this study. 
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Introduction 
A significant portion of the Swiss 

population is annoyed by environmental 
noise, which originates mostly from road 
traffic. Significant measures have been 
undertaken to reduce the number of people 
exposed to noise exceeding the threshold 
limits. The most effective form of noise 
abatement is located at the source of the 
noise. Apart from technical improvements 
this means that people are asked to perform 
low-noise behavior. Examples of low-noise 
behavior in the traffic domain are buying 
low-noise car tires, driving in an eco-friendly 
way or using public or slow means of 
transport instead of one’s own car. Because 
the processes behind low-noise behavior are 
not well understood, we are developing an 
explanatory process model of individual 
behavior change regarding traffic noise 
producing activities. This model aims to 
explain the steps required when proceeding 
from no problem awareness to established 
and repeated low-noise behavior. In the study 
presented here, part of this model was tested. 

The explanatory process model includes 
noise annoyance as a possible predictor for 
low-noise behavior. Noise annoyance is the 
subjective feeling of being disturbed by 
noise. However, the features of the acoustic 
sound can only explain noise annoyance to a 
limited degree. Further predictors may be 
demographic, personal and behavioral 
variables. In designing appropriate 
interventions to promote low-noise behavior 
it is also important to know the effects noise 
annoyance has on behavioral and personal 
variables. In this study several predictors and 
effects of noise annoyance were examined.  

 

Method 
Data from the “Umweltsurvey”, which is 

a representative Swiss survey on 
environmental topics, were analyzed. 
Relations between demographic, personal 
and behavioral variables and noise 
annoyance were statistically tested. 
Demographic variables are, for instance, age, 
gender and income. Personal variables are, 
for instance, the estimation of dangers due to 
car traffic, the estimation of environmental 
problems, attitude towards the environment, 
satisfaction with one’s flat and health 
problems due to noise. Behavioral variables 
are, for instance, mobility behavior, 
commitment to environmental topics, actions 
taken against noise and time spent in the flat. 
Noise annoyance was measured with the 
question of how much someone feels 
annoyed in his flat with open windows due to 
different noise sources on a scale from one to 
ten. 

Results 
The data evaluation is still in progress. 

The results will be presented at the 
conference. The presentation will focus on 
factors that were found to impact noise 
annoyance and the effects noise annoyance 
has on personal and behavioral variables.  

Implications for the design of 
interventions to promote low-noise behavior 
will be discussed and ideas for further 
research will be proposed. 

Acknowledgments 
This study is funded by the Swiss Federal 

Office for the Environment.  



1 
 

The effect of screen size on photo-based landscape evaluations.  

C. M. Hägerhäll1, R. Hassan2 
1 Swedish University of Agricultural Sciences, Alnarp, Sweden 

2 Norwegian University of Life Sciences, Aas, Norway

Introduction 
Photographic representations as a 

substitute for on-site experience of 
landscapes are common in research on 
human evaluations of landscapes. Photo-
based studies provide experimental control 
and also make it possible to study future 
landscapes using simulation techniques. 
There is however an ongoing discussion 
concerning the validity of photo-based 
studies. Various types of representations 
have been used (such as normal photographs, 
panoramic photographs and videos) but the 
results concerning validity are inconsistent 
and point to a more complex relationship 
between stimuli and evaluations (Daniel & 
Meitner, 2002; Hull & Stewart, 1992; 
Shuttleworth, 1980; Stamps, 1990). 
Environments are often shown in small 
formats, which might not be suitable for all 
evaluations. 

Methods 
We compared evaluations of forests with 

low, medium and high biodiversity when 
viewed on a normal computer screen and on 
a 7x3m curved display in a virtual reality 
theater. We expected that the large curved 
screen would provide a sense of being in the 
environment rather than looking at the 
environment, and that this would elicit 
stronger responses. 42 students (21 for each 
viewing condition) evaluated the forest 
images using the Basic Emotional Qualities 
scale, where subjects are asked to judge how 
they would feel after having spent an hour in 
the environment presented. The scale is 
based on the Human–Environment 
Interaction model (HEI) developed by Küller 
(1991), which describes a basic emotional 
process that involves the components 
activation, (e.g. alert/sleepy), orientation (e.g. 
interested/bored), evaluation (e.g. happy/sad) 
and control (e.g. confident/hesitant). 

Results 
For each forest type, an index of all the 

rated adjectives was computed for each 
subject. Repeated Measures ANOVA was 
used, with diversity as the within subjects 
factor and the screen as the between subjects 
factor. There was a significant effect of 
diversity but not of screen condition. The 
interaction effect of diversity and screen was 
not significant, but interesting differences 
were observed. The forest with high diversity 
had a higher score in the large screen 
condition than in the small screen condition. 
For the low diversity forest the situation was 
the opposite. The forest with middle diversity 
was not affected by screen condition. 

Acknowledgements 
We thank Morten A Kirkemo and Amund 

Hareland who worked on this project as a 
student assignment. 

References 
Daniel, T.C. & Meirtner, M. M. (2001). 

Representational validity of landscape 
visualizations: the effects of graphical realism on 
perceived scenic beauty of forest vistas. Journal of 
Environmental Psychology, 21, 61-72. 

Hull, R. B. & Stewart, W. P. (1992). Validity of 
photo-based scenic beauty judgements. Journal of 
Environmental Psychology, 12, 101–114. 

Küller, R. (1991). Environmental assessments from a 
neuropsychological perspective. In T. Gärling & 
G.W. Evans (Eds.), Environment, Cognition and 
Action: An integrated approach. (pp. 111-147) 
New York: Oxford University Press. 

Shuttleworth, S. (1980). The use of photographs as an 
environmental presentation medium in landscape 
studies. Journal of Environmental Management, 
11, 61–76. 

Stamps, A. E. (1990). Use of photographs to simulate 
environments: A meta-analysis. Perceptual and 
Motor Skills ,71, 907–913. 
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Introduction 
Although theories explaining the benefits 

of restorative environments for attention 
restoration and recovery from stress differ, 
settings found to most effectively promote 
those processes are similar. Natural settings 
are usually much more effective than built 
and urban settings. Some authors argue that 
sharply dichotomous findings result from 
comparing attractive natural settings to less 
attractive built settings. Others suggest that 
seasonal changes can affect the attractiveness 
and restorative potential of natural settings. 
There has been little study of these issues. 
Also unexplored is whether personality is 
linked to actual or perceived potential for 
restoration and recovery in various settings. 
The present studies addressed these issues. 

 
The Present Studies 

Three studies assessed attractiveness of 
natural, urban, and mixed scenes, and 
perceived potential for attention restoration 
and stress recovery of the scenes. They also 
tested personality as a predictor of perceived 
potential for restoration and stress recovery. 

The goal of Study 1 was to identify an 
attractive natural scene and urban scene, a 
moderately attractive natural scene and urban 
scene, and an attractive mixed urban/natural 
scene to be used as stimuli in Studies 2 and 3. 
Environmental stimuli were chosen based on 
studies that compared features of settings to 
ratings of attractiveness and preference.  

In Study 1, 150 university students rated 
attractiveness of scenes using a 6-item scale 
composed of measures of preference and 
scenic beauty. Students rated a natural scene 
in spring and a European street scene equally 
attractive, a natural scene in winter and a 
scene with a skyline and prominent roadway 
moderately attractive, and a scene with 

flower gardens in front of an urban skyline 
between moderately attractive and attractive. 
These scenes provided the range of setting 
characteristics needed for studies 2 and 3. 

In Study 2, 91 students completed a five-
factor personality inventory and rated the 
five scenes using a 21-item inventory of 
perceived restorative potential. Students rated 
nature in spring and the European streetscape 
equally high and rated nature in winter lower 
than nature in spring, but equal to the 
European streetscape. They rated the urban 
scene with roadway and mixed urban/natural 
scene equally lower, but still moderate in 
perceived restorative potential. Personality 
measures of extraversion, agreeableness, and 
openness were associated with higher scores 
for perceived restorative potential for most 
scenes; neuroticism predicted lower scores. 

In Study 3, 121 students completed the 
personality inventory, imagined a demanding 
situation, and rated perceived stress from the 
situation. Then they rated perceived potential 
for stress recovery for the five scenes using a 
6-item scale with physiological, cognitive, 
and affective measures of stress recovery. 
Students rated the natural scenes highest, the 
mixed scene intermediate, and the urban 
scenes lowest. Perceived stress and measures 
of personality did not consistently predict 
ratings of perceived potential for recovery. 

Although these results contribute to our 
understanding of features of environments 
that are perceived to affect potential for 
attention restoration and recovery from 
stress, future studies should assess actual 
attention restoration and stress recovery. 
Future studies could also go beyond testing 
correlations between domains of personality 
and measures of restoration and recovery to 
assess whether personality is a moderator of 
relationships between environmental features 
and attention restoration and stress recovery. 
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Introduction 
The preference matrix is a model linking 

human preference to spatial characteristics of 
the physical environment (Kaplan & Kaplan, 
1989). Evidence in support of each of its 
components has however been inconsistent 
(Stamps, 2004). Alternative claims in support 
of an inborn aesthetic appreciation of natural 
content can also be questioned given 
evidence that “mixed” natural scenes can be 
preferred over ‘purely’ natural scenes (e.g., 
Strumse, 1994).  

The main objective of the present study 
was to establish the degree to which scene 
content and informational characteristics are 
predictive of its aesthetic evaluation. To this 
end, some of the methodological issues 
associated with previous research on the 
preference matrix were overcome. First, a 
pilot study to test comprehension of the 
accepted definitions was undertaken. High 
quality images were selected to overcome 
previous issues with image quality. Third, 
aesthetic evaluation was measured in terms 
of beauty ratings as a preference judgement 
might be sensitive to the goals and intentions 
of people (Han, 2010). 

By including images of both consistent 
and inconsistent (mixed natural and built) 
scenes and the collection of participant 
ratings on the natural and built character of 
scenes, effects of scene content on reported 
beauty could be investigated.   

Method 
     Each of the 100 participants viewed 80 
out of the in total 1600 images one by one on 
a computer screen. For each image, 
participants rated their agreement with 
statements regarding its Natural and Built 
character, Complexity, Coherence, Mystery, 
Legibility, Familiarity and Beauty on a 
seven-point Likert scale. 

Results 
After ruling out multicollinearity, a linear 

regression analysis showed that coherence 
and mystery significantly contributed to the 
equation. Notably, rated natural character of 
a scene explained some unique variance in 
beauty as well, pointing to the importance of 
scene content.  

To investigate effects of scene category, 
1060 images were selected based on 
participant content ratings. Images of natural 
scenes were rated as more beautiful than 
those of built scenes. There was also a 
significant interaction between scene 
category and consistency. Images of 
consistent (unmixed) natural scenes were 
rated received a more positive aesthetic 
evaluation than their inconsistent 
counterparts, containing a built element. In 
contrast, inconsistent built scenes containing 
a natural element were rated as more 
beautiful than their consistent counterparts. 

It can be concluded that the informational 
variables are predictive of beauty to varying 
degrees. Scene content however has a unique 
contribution in driving aesthetic evaluation as 
well. Means to utilize the data collected in 
the present questionnaire in future research 
will be discussed. 
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This research explores environmental 
behavior and the utility of energy displays. 
The British government, through energy 
companies, proposes to rollout smart meters 
across Britain by 2020. Research has shown 
deployment of these devices may help 
consumers to reduce between 5 and 15% of 
their energy use, however evidence varies 
between trials and there has been little 
systematic investigation of when and why 
people change their behavior. This research 
aims to examine the impact of values 
(Schwartz, 1992) and psychological distance 
(Liberman & Trope, 2009) on environmental 
behaviors. Values such as power and 
universalism can be affected in opposite 
ways when thinking about money (Vohs, 
Mead, & Goode, 2010) and environment 
(Schwartz, 1992). We will hence explore 
how framing energy displays in terms of 
costs (£), carbon (CO2) emissions or kilowatt 
hours (KWh) affects behavior. In particular 
we will examine the role of social values and 
psychological distance of climate change in 
these effects.  

Method 
Study 1 (N=370) was a cross-sectional 

study of predictors of environmental 
behaviors among 1st-year students living in 
halls at the University of Nottingham. 
Participants filled in measures of their values 
and goals, psychological distance of climate 
change, and environmental behaviors. 

Study 2 (N=120) was a web-based 
experiment. A pre-test at the point of 
recruitment established baseline scores of 
values.  Subsequently, participants were 
asked to report their home energy use for one 
day, and were given feedback either in terms 
of costs, CO2 emissions, or KWh. Then they 
filled in measures of their values, and their 
environmental behaviors were measured 
indirectly through a budget allocation task. 

Results 
Energy behavior and more generally 

environmental behaviors are affected by 
people’s values (power and universalism) 
and psychological distance of climate change 
(study 1). In study 2, people in the “Costs” 
and “KWh” conditions think equally about 
environmental and financial reasons to limit 
their energy use, whereas people in the 
“CO2” condition think mostly about 
environment. Results suggest that people in 
the CO2 condition tend to find certain self 
transcendence values more important, and to 
wish to donate more to some environmental 
charities.  

Discussion 
Our research provides a greater impact 

into when and why energy feedback may 
affect behavior.  Importantly, we are 
interested in how this feedback should be 
framed, e.g. whether on the cost impact or on 
the environmental impact of energy use. Note 
that one of the key policy questions 
concerning smart meters rollout is whether to 
have carbon units on the meters as a basic 
requirement. We aim to provide evidence to 
help support an effective rollout of smart 
meters and associated displays.   
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In Iran, the vulnerability of hospitals older 
than 50 years to seismic damage is creating 
an increasing demand for new facilities. 

Replacing inadequate hospitals with 
modern ones not only limits to application of 
state of the art technology but also needs to 
pay proper regard to the cultural demands of 
patients. Therefore there is a need to review 
existing standards for design of hospitals, 
orienting them towards the culturally healing 
environments. 

So this research aims to present a series of 
considerations on the cultural aspects of 
healthcare facilities steering architectural 
design principles towards domestic solutions. 
Initiating the functional programming 
process for rebuilding project of the hospitals 
highlights the need for restudying human and 
cultural factors associated with healing 
aspects of an environment to ensure accuracy 
in design decisions. 

Consequently this project demonstrates an 
approach used for understanding different 
cultural patients’ spatial perception about 
specific treatment areas of a hospital.  

The research methods have been carried 
out through visiting the cases, interviewing 
their occupiers and analyzing their 
architectural features. 

Using Christopher Alexander’s notes on 
design, this research attempts to recognize 
the users’ cultural activity patterns in the 
hospital built environment which forms 
specific architectural elements and clarify the 
physical pattern. Ultimately by reviewing 
them, it tries to solve the problem of 
designing a culturally responsive healthcare 
facility in Iran. 
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Healing environments, Design Principles, 

Cultural Factors, Activity Patterns. 
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Introduction 
Already for several decades the concept of 

cognitive maps is widely accepted in 
different disciplines such as transportation, 
urban planning and urban design. The term 
‘cognitive map’ refers to the individuals’ 
internal spatial knowledge about experienced 
environment. The majority of these studies 
recognize the twofold nature of the 
relationship between individuals’ cognitive 
maps and spatial behaviors: on the one hand 
cognitive maps play a crucial role in decision 
making in urban environments, on the other 
we learn about the environment over time 
while traveling, updating cognitive maps.  

Furthermore, in the field of activity-based 
modeling the focus has shifted from cross-
sectional toward dynamic models, which 
involve learning processes. In this context, 
any activity-based model is incomplete if it 
does not integrate how individuals’ cognitive 
maps evolve over time. To that effect, the 
focus of this paper is concerned how 
cognitive maps of individuals evolve over 
time as a function of activity-travel behavior. 
The contribution of this paper is twofold. 
First, it offers a methodological contribution 
to empirical techniques how to collect 
information on dynamic formation of 
cognitive maps knowledge over time. 
Second, it provides conceptualisation how 
urban experience effects what spatial 
information individuals perceive and store in 
their memory. In particular the study offers 
an improved understanding what landmarks, 
distinct areas, locations and elements of 
transportation network individuals perceive 
and cognize over time during urban 
experience.  

Method 
For understanding the relationship 

between spatial knowledge acquisition and 
activity-travel behavior of individuals the 

approach taken in this study is to combine 
qualitative and quantitative techniques for 
analyzing space-time behaviour of a sample 
of newcomers to Eindhoven, the Netherlands. 

Tracking technology GPS logger 
Bluetooth A+ was utilized to collect data 
during 12 weeks on activity-travel patterns of 
28 newcomers [Moiseeva, 2010]. For 
capturing the evolution of cognitive maps 
participants were asked to draw a map of 
Eindhoven 3 times during study with a 4 
week interval. An internet survey was 
designed to measure personal awareness, 
perceptions, personal considerations why the 
location was chosen and overall evaluation of 
certain public locations. Respondents were 
asked to complete the survey 3 times after 
drawing a map of Eindhoven. 

Results 
The results showed that cognitive 

representation becomes more complex over 
time and the number and variety of the 
learned locations increases at a decreasing 
rate over time. The accumulated level of 
interaction significantly affects the 
complexity and accuracy of the cognitive 
representation and varies between 
respondents. The key landmarks perceived 
by the majority of the respondents repeatedly 
appear over time in the first ten-fifteen 
locations; in contrast some previously 
learned locations fade or receive less 
importance because activities were not 
repeated or became habitual nature. It 
suggests that in the beginning newcomers 
adopt exploration to learn their environment, 
and that once better informed, they tend to 
get involved in more routine-types of 
activity-travel behavior. 
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Introduction 
Ongoing technological trends in the field 

of information and communication technolo-
gies (ICT) have fostered a new generation of 
ICT devices. These devices are shaped by a 
decrease in their size accompanied by an 
increase in their power. This allows prospec-
tive ICT components to be embedded in eve-
ryday objects, as well as their context sensi-
tivity and their adaptiveness to be enhanced. 

Such technological possibilities evoke vi-
sions called “ubiquitous computing”; visions 
of environmental settings pervaded with ICT, 
which enable communication and the ex-
change of information anytime and any-
where. The best known examples of such 
settings are smart homes, electronic shop-
ping, and ubiquitous-ICT-supported adminis-
tration in the health sector (electronic health 
records). 

However, it must be expected that the 
pervasion of daily life with ubiquitous ICT 
carries potential risks, such as ecological 
risks (e.g., increased consumption of power 
and natural resources), social risks (e.g., in-
crease in the digital divide), and personal 
risks (e.g., loss of privacy and data protec-
tion). 

These risks may be prevented by a re-
sponsible and precautionary use of prospec-
tive ICT applications. A first step in this di-
rection is an early sensitization of people to 
the risks, as well as improving their capacity 
for protective behavior. 

The aim of the present study was to gain 
insights into individual risk perception and 
protective intentions in order to identify dif-
ferent potential reaction patterns to the risks 

of ubiquitous ICT. Thus we asked whether 
we could identify different target groups for 
risk and protective information. 

Method 
Data was collected in a representative sur-

vey of 5030 German residents in the year 
2007. With the help of a quantitative ques-
tionnaire, face-to-face interviews were con-
ducted in order to assess current use of ICT, 
appraisal of current and prospective ICT, 
behavioral intentions, and demographic in-
formation. 

Results and Implications 
With the help of Rasch and latent class 

analysis five subgroups of people were iden-
tified who differ in their perception of per-
sonal, social and ecological risks, the nega-
tive emotions felt, the responsibility they 
attribute to institutions for risk protection, 
their non-protective reactions, the coping 
options appraised, and their protective inten-
tions. These five groups can be characterized 
by differing demographical attributes (such 
as gender, age, income, and education), and 
in the credibility they attribute to different 
information sources (TV, newspapers, online 
news, etc.) 

Our results lead to first implications for 
the development of target group specific risk 
information. 
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Introduction 
While it is commonly accepted that 

substantial changes are necessary for a 
development towards a sustainable energy 
system, the concrete planning and 
construction of renewable energy plants and 
new transmission lines for example often 
lead to much societal controversy. Even 
though a good part of the key stakeholders on 
different levels of the political, 
administrational and economical sphere have 
acknowledged the importance of the 
acceptance of the public as well as the 
persons concerned by any changes, 
opportunities for participation are still rather 
rare. Planning and decision making 
processes, and in particular the question 
whether participation is offered to those 
concerned, play a crucial role for the 
acceptance of the technological changes. 
Although often referred to (e.g. Matthies et 
al., 2004; ÖGUT Strategic Group on 
Participation, 2004; Zoellner, 2008), the 
direct link between participation and 
acceptance is rarely thoroughly analysed and 
explained. 

One aim of the research referred to here 
was gaining a deeper understanding of the 
different levels and forms of participation, 
how they are perceived, evaluated and used. 
Furthermore the relationship between 
participation and the acceptance of changes 
in the energy system was analysed. Here 
different psychological constructs like 
perceived justice, trust, local identity and 
competence were included, and their part in 
this relationship was specified.  

Methods 

These questions were addressed for one 
thing in the context of the construction of 
renewable energy plants in different 

communities in two German federal States, 
for another thing in two communities 
affected by the possible construction of new 
transmission lines. For both fields of 
application a multi-method approach for the 
data collection was used. Interviews with key 
actors and questionnaires (N = 859 and N = 
450) were complemented by the participation 
in two local information events. Additionally 
the results and recommendations for the 
practical field were discussed with and 
verified by practitioners and other 
researchers in two workshops.  

Results and reflection 
In both fields of application the statistical 

comparison of means points towards a 
contrast between wishes for and the 
evaluation of participation; while wishes for 
participation are high on all levels of 
participation (from information to acting 
autonomously) with a slight decline for those 
forms demanding more action, its evaluation 
indicates a (perceived) lack of participation 
offers and a distinct need for action in this 
field. Among the participation methods 
favoured most are visits of existing plants 
and information through media as well as 
information events. Procedural and 
distributive justice appears to be of particular 
importance - regression analyses show their 
influence on whether and to which extent 
there exists an active acceptance supporting 
the acceptable construction of renewable 
energy plants. In the field of the planning and 
construction of transmission lines justice 
becomes a transregional issue, necessitating 
adequate approaches of compensation, as 
qualitative analyses of the interviews 
emphasized. Transparency and trust not only 
constitute relevant aspects of the relationship 
between involved stakeholders like residents, 
local initiatives, operating companies, grid 



 
 

operators and local authorities but also in the 
planning and decision making process.   
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Introduction 
The key purpose of this study is to test 

whether use of information and com-
munication technologies (ICT’s) affects 
spatial knowledge gaining in the built 
environment. It is hypothesized that use of 
ICT’s will decrease individuals’ attention 
towards their surroundings and consequently 
that they will pay less attention to landmarks 
and spend less effort on remembering the 
route for a next trip. To test this hypothesis, 
subjects had to walk a predetermined route in 
an unfamiliar urban environment, and 
afterwards perform a series of tasks 
measuring spatial knowledge (i.e. landmark, 
route, and survey knowledge). 

Method 
Two routes were set out in the city of 

Eindhoven, which were similar in terms of 
number of turns (10 turns), length (1.6 km) 
and land-use (mostly residential with some 
commercial and public buildings), but 
different in terms of number of landmarks. 
Data collection took place between 
November 2010 and January 2011. 60 
undergraduate students (40 M, 20 F) from the 
Faculty of Architecture (TU/e) participated. 
Mean age of participants was 21.1 years 
(SD=3.99). Half of the subjects used a paper 
map for guidance; the other half used an ICT 
device. 

Procedure 
Upon return from walking the route 

subjects had to point to the direction of 
selected landmarks they had seen during their 
walk, using a circular pointing device. 
Hereafter, they returned to the university for 
completion of seven tasks. The first four 
were about recollection, the following three 
tasks can be classified as recognition tasks: 

1. Sketch map drawing of the walked route 
and surroundings on a blank sheet of 
paper with start/end, prominent landmark 
(church), scale bar and north indicated; 

2. Giving written navigation directions; 
3. Drawing the walked route on a map of 

the neighborhood; 
4. Marking striking features on a map 

containing the correct route; 
5. Landmark and intersection recognition 

from photographs; 
6. Ordering photographs of intersections in 

the right sequence; 
7. Placing photographs of intersections at 

the correct location on a map. 
After a one week period, the seven tasks 

at the university were repeated by all 
subjects. This was done in order to 
investigate how much they remembered, and 
what is more likely to be forgotten over time.  

Analysis 
Analyses regarding the performed tasks 

will be conducted in the forthcoming months. 
For each task, a score has been determined 
per participant. Scores will be tested by 
means of t-tests and chi-square tests. 
Differences in gained spatial knowledge 
between the two navigation modes (map/ 
ICT) and between the two routes will be 
tested, as well as the effects over time. 
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Introduction 
We take for granted the availability of 

electricity, water, and car fuel. Yet we have 
all experienced, or heard of, blackouts, water 
shortages, or fuel shortages. Whether the 
causes are natural disasters, over-exploitation 
of resources, political activity, or just 
domestic financial problems, how can we 
reduce our reliance on such resources? 

An attractive solution is to invent more 
efficient technologies that enable us to 
maintain our current lifestyles. 

A recent review of economic evidence 
concludes, however, that technological 
progress can actually 'rebound' and cause us 
to use more energy (Jenkins, Nordhaus, & 
Shellenberger, 2011). Jenkins et al (2011) 
conclude that technological efficiency is key 
to economic growth and suggests ways to 
mitigate the rebound effect. 

There is little research, however, into 
understanding the psychological processes 
that underlie this rebound effect in people's 
energy use. 

In consumer psychology research, a 
similar effect has been found for health and 
other behaviours. Bolton, Cohen, & Bloom 
(2006), Bolton, Reed II, Volpp, & Armstrong 
(2008), and Bhattacharjee, Bolton, & Reed II 
(2009) observed that when risk perception is 
reduced in an individual who is attracted to 
eating high-fat foods, heavy smoking, or high 
credit card usage, the individual is more 
likely to behave in the risky way. The 
researchers reduced the participants' risk 
perceptions simply by presenting them with 
advertisements for remedies that are actually 
marketed with the intention of helping people 
reduce their high-risk behaviour (diet pills, 
nicotine-replacement products, or 
consolidation loans respectively). Lowered 

self-efficacy was also observed to contribute 
towards the rebound effect when participants 
were presented with advertisements for diet 
pills to aid weight loss. 

Would presenting technological aids to 
reduce high energy usage invoke similar 
psychological processes (and the rebound 
effect) in individuals who typically use large 
amounts of energy? 

Method 
This initial investigative study uses online 

questionnaires to measure pro-environmental 
behavioural intentions of respondents 
recruited using a snowball sampling 
technique on social networking sites. 

Results and discussion 
The results of this research will be 

discussed in terms of their implications for 
the design of 'smart homes' where energy  
use is automatically managed by technology. 
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Introduction 
The current discussions on how a reduced-

emissions society can be achieved in the field 
of mobility relate to the introduction of elec-
tric vehicles (EVs). With the integration of 
EVs into the power distribution network, 
their storage can be a supportive part for the 
integration of renewable energy generation 
into the electric grid. This requires the accep-
tance of the majority of the population, 
whose driving and charging behaviour 
should, based on current designs, be realised 
as planned in advance as possible and 
adapted to the availability of renewable ener-
gies. The current study is based on the model 
of human behaviour (Schweizer-Ries, 2009). 
The concept describes the embeddedness of 
an individual within the subjectively per-
ceived environment and represents the proc-
ess of behaviour and behaviour change ac-
cordingly.  Behaviour is realised and planned 
according to subjective beliefs and needs 
embedded in the physical and cultural envi-
ronment (Kaufmann-Hayoz, 2006). There 
seems to be the wish of individual travel in 
our society. If it can be combined with CO2-
neutreal travel and the support of Renew-
ables it should give appeal to adapt ones be-
haviour accordingly.  

Methods 
In an interdisciplinary e-mobility model 

project the improved regional integration of 
renewable energy into the grid, were devel-
oped. The survey presented here deals with 
the issue of acceptance for e-mobility in the 
project region in Germany. 

In a standardized online questionnaire, 
addressed to the population of the project 
region, scales were developed and applied to 
ascertain the perception and evaluation of 
renewable energy sources for EVs, evalua

tion of e-mobility, acceptance of Renew-
ables, transport-related environmental 
awareness and willingness for the use of 
EVs. 

Results 
The results of the standardized survey 

should allow a quantitative representation of 
the resident respondents' perception and es-
timation of e-mobility. It is expected that the 
active acceptance of Renewables is positively 
related with the intention to use EVs. This 
correlation is moderated by environmental 
consciousness. In addition, it is assumed that 
the evaluation of e-mobility influenced the 
intention to use EVs and also behaviour 
change in the individual mobility.  

The review of the instrument and its qual-
ity criteria should present a reliable question-
naire, both methodically as well as with re-
gard to content, for the appraisal of e-
mobility in terms of Renewables and trans-
port-related environmental consciousness. 
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Introduction 
With approx. 40% of the German primary 

energy consumption, buildings are of special 
interest in the context of sustainability. As an 
important work environment office buildings 
are a worthwhile challenge for designing 
buildings with low energy consumption. The 
research initiative EnOB (funded by the 
German Federal Ministry of Economics and 
Technology, BMWi) targets the monitoring 
of new technology concepts and materials, 
which address energy relevant environmental 
parameters such as heating, cooling, indoor 
air quality or daylight. In parallel, excellent 
workplace conditions with high comfort are 
expected. So far little is known about the 
perspective of the occupants in energy-
optimised buildings. The question at hand in 
the presented project is to which extent the 
occupants accept their ambient 
environmental conditions in comparison to 
occupants in conventional buildings. The 
assumption is that the building energy 
standard has an influence on comfort 
parameters and the overall rating of the 
workplace.  

Method 
The sample consists of 23 energy-

optimised buildings and 15 conventional 
buildings. Surveys have been carried out in 
winter (N=1,969) and summer (N=1,814) 
from 2004 to 2011 based on a questionnaire 
which derives from the Occupant Indoor 
Environmental Quality (IEQ) SurveyTM of the 
Center for the Built Environment, UC 
Berkeley. 

Occupants were asked to rate their degree 
of satisfaction with comfort parameters and 
control options on a five-point-scale from 1 
to 5 (very dissatisfied – dissatisfied – 
neither/nor – satisfied – very satisfied). In 
order to assess effects of the building context 
on occupants’ voting Hierarchical Linear 

Modeling has been applied considering 2-
level-models. The benefit of this method is 
that individual and contextual characteristics 
(e.g. energy standard) can be considered 
simultaneously and ecological fallacy can be 
avoided. Occupants in the buildings are 
understood as units of the individual level 
(level 1), buildings are in the context level 
(level 2). As the dependent variable the 
overall rating of the workplace was chosen. 
The independent individual variables include 
ratings for temperature, control of 
temperature, indoor air quality, daylight and 
acoustics. On the context level the energy 
standard was chosen (energy-optimised 
versus conventional). 

Results 
All independent individual variables had 

significant influence on the overall rating of 
the workplace. Additionally, a main effect 
for the context was found: occupants’ ratings 
were more positive in energy-optimised 
buildings. In contrast to the expected high 
comfort, for most of the energy relevant 
comfort parameters the occupants’ votes in 
energy-optimised buildings showed lower 
scores than in conventional buildings. 
Whereas in summer the daylight concepts 
seemed to enhance visual comfort in energy-
optimised buildings especially the indoor air 
quality in winter has to be improved.  

Discussion 
In comparison to the conventional 

buildings the energy-optimised buildings are 
comparatively new and presumably provide a 
more attractive office layout and more 
comfortable building features which might 
affect the overall rating. The gap between the 
predicted high comfort in energy optimised 
buildings and the occupants' feedback can 
probably be attributed to a complex bundle of 
aspects such as designing, construction, 



 
 

maintenance and user expectations. 
Additionally, occupant behaviour might not 
fit with the energy concept.  
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Introduction 
Research on restorative environments has 

so far paid little attention to how 
environmental sounds might affect 
restorative processes (Alvarsson et al., 2010). 
Focus has primarily been on the effects of the 
visual qualities of the environment (e.g. 
Hartig et al. 1996). The aim of the present 
two experimental studies was to investigate 
cognitive, emotional, and physiological 
effects of different office sound conditions 
during work and rest periods. More precisely, 
we addressed the questions on how noise in 
open-plan offices affects cognitive 
performance and acute stress, and whether it 
is possible to promote cognitive restoration 
with exposure to pleasant sounds and film-
clips of pleasant nature environments after 
having been exposed to aversive sounds.  

Method 
In both “Experiment A” (n = 47) and 

“Experiment B” (n = 38) the participants 
went through one practice session and two 
experimental sessions in a simulated open-
plan office. In each experimental session they 
worked for two hours on attentionally 
demanding tasks during noise exposure, and 
then had a period for rest at their desk 
(Experiment A - 7min; Experiment B - 14 
minutes). Sound during the rest periods 
varied in terms of river movie with sound, 
only river sound, quiet and office noise for 
Experiment A; and in terms of nature movie 
without sound and office noise for 
Experiment B. In each session subjects 
performed two cognitive tasks and rated their 
tiredness and motivation at arrival, after the 
two hours of work and after the rest period. 
They also gave saliva and urine samples at 
different time points during the session.  

Results/Discussion 
The results from Experiment A showed 

that the participants who saw a nature movie 

(including river sounds) rated themselves as 
having more energy after the restoration 
period in comparison with both the 
participants who listened to noise and river 
sounds. Remaining in office noise during the 
restoration phase also affected motivation 
more negatively, than listening to river 
sounds or watching the nature movie. 
However, the measured stress hormones 
were not affected by sound condition. 

The results from Experiment B showed 
that a quiet break was the most beneficial for 
the hearing impaired participants´ 
performance after noise exposure, while a 
break with other stimuli (nature movie) was 
most beneficial for the performance of the 
normal hearing persons. The normal hearing 
individuals also showed declined 
performance after a break with office noise. 
However, the quiet condition was the only 
condition which reduced self-rated fatigue 
for both hearing groups.  

The present results underscore the need to 
address the issue on how to enhance the 
restorative qualities in the noisy 
environments of our daily surroundings.  
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Introduction 
Buildings account for 40% of total energy 

consumption in the European Union 
(European Parliament, 2010). In order to 
reduce this amount, a growing number of 
passive and low energy buildings have been 
built. Intelligent buildings give users the 
opportunity to adapt the room climate to their 
comfort needs. In addition, the systems avoid 
any energy waste with the help of ICT based 
centralized monitoring and management 
systems (Walden, 2008).  

The determination of comfort and its 
possibilities for regulation has often been 
treated as a technical decision, while in fact, 
technologies are applied by human beings 
who decide how to use them and how 
satisfied they are with their use (Schweizer-
Ries, 2008). User comfort is not just a result 
of physical influences but a process, which 
underlies several social, emotional and 
cultural influences (Brager & de Dear, 1998, 
Gossauer & Wagner, 2008, Steemers & 
Machanda, 2010). Steemers and Machanda 
showed that there is no correlation between 
energy consumption and the users´ 
satisfaction with the room climate, although 
high energy consuming technology was 
created to regulate the climate to improve 
thermal comfort (Steemers & Machanda, 
2010). The clue seems to be the control over 
environmental conditions. It has been 
demonstrated that people like to control their 
environment and that a high degree of 
perceived control results in a higher 
satisfaction with the users’ thermal comfort 
in comparison to a low degree of perceived 
control (Bluyssen et al, 2011, Walden, 2008). 

So far, no clear separation has been 
established among the subjects between 
existing, technical, energy related control 

possibilities and perceived control 
possibilities.  

Aim of the study 
The aim of this interdisciplinary project, 

involving engineers and psychologists, is to 
clarify the links and differences between 
existing energy related control possibilities, 
perceived control possibilities and 
satisfaction with room climate. The 
perceived control possibilities determine the 
relationship between real control possibilities 
and satisfaction with the room climate. 
Additionally the role of other important 
psychological control concepts like self 
efficacy and environmental consciousness is 
evaluated as moderating variables. As sample 
teacher and employees of schools and 
modern offices of Luxembourg are chosen to 
have a full spectrum of all technical control 
possibilities at the workplaces. Standardized 
questionnaires as well as technical data are 
used in comparison. Until now the survey is 
in the planning stage but will start soon. First 
results will be published and a statistical 
model of links between objective energy 
related control possibilities and the 
satisfaction with the room climate moderated 
by psychological influences will be 
presented. The study gives advices for 
improving satisfaction with work places in 
office rooms and schools, which saves 
money, material and energy because 
expensive retrofitting modifications of the 
installed technology to fit the users´ needs 
will no longer be necessary.   
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at Work: The Moderating Role of Pro-Environmental Attitude  
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Introduction 
Past research on relationships between 

pro-environmental behavior and affect has 
largely focused on emotions related to nature 
or environmental issues, and how these 
specific emotions influence pro-environ-
mental behavior. We extend this research by 
examining how everyday affective experien-
ces (Forgas, 1995)—those not necessarily 
related to the natural environment—influence 
two types of pro-environmental behavior at 
work.  We conceptualize typical pro-
environmental behavior as pro-environmental 
behavior that is widely accepted and 
commonly carried out (e.g., recycling paper). 
Proactive pro-environmental behavior is 
conceptualized as an active and change-
oriented approach to pro-environmental 
behavior (e.g., setting up a new recycling 
bin). We further investigated the moderating 
effect of pro-environmental attitude on the 
relationships between daily affect and both 
types of pro-environmental behavior at work.  

Drawing on broaden-and-build theory 
(Fredrickson, 2001), which states that 
positive affect broadens people’s thought–
action repertoires and builds resources for 
altruistic behaviors, we hypothesized that 
daily positive affect positively predicts both 
types of pro-environmental behavior. 
Consistent with past theory and research on 
psychological factors influencing pro-
environmental behavior (Bamberg & Möser, 
2007), we expected that pro-environmental 
attitude is positively related to pro-
environmental behavior. Finally, we 
predicted that pro-environmental attitude 
moderates the relationship between daily 
positive affect and pro-environmental 
behavior, such that positive affect is more 
strongly related to pro-environmental 
behavior when pro-environmental attitude is 
low than when it is high.  

Method 
To test our hypotheses, we used a daily 

diary design implemented over a two-week 
period. Participants completed one general 
survey at the beginning of the two-week 
period, measuring pro-environmental atti-
tude. Twenty daily surveys were completed 
over the following ten working days, 
measuring affect in the morning and pro-
environmental behavior in the evening. 
Participants were 56 employees working in 
small businesses in a metropolitan area in 
Australia across a wide range of occupations.  

Results and Discussion 
Consistent with expectations, pro-

environmental attitude and daily positive 
affect predicted both types of daily pro-
environmental behavior. In addition, pro-
environmental attitude moderated the 
relationship between daily positive affect and 
daily proactive pro-environmental behavior. 

Our findings suggest that daily affect and 
pro-environmental attitude play a role in pro-
environmental behavior at work. In practice, 
by understanding under which conditions 
affective experiences best predict pro-en-
vironmental behavior at work, managers can 
promote pro-environmental behavior within 
their organizations by creating messages 
invoking those affective experiences. 
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Introduction 

A high number of laws aiming to improve 
sustainability have been issued since the last 
decade. However, social change is only 
possible when these formal norms acquire 
also informal value and people start relying 
on them to transmit a good image of 
themselves. The fact that people use them to 
convey a positive image is indicative of their 
informal value and therefore, of the norm 
internalization in a given society. 

A previous study confirmed the normative 
status of sustainability social norms among 
university students in Portugal (Castro & 
Bertoldo, 2010). In order to access the social 
norms’ internalization and the underlying 
social change, countries in different stages of 
sustainable normatives’ implementation were 
compared –Portugal in Europe and Brazil in 
South America- resorting to the self-
presentation paradigm of the socio-cognitive 
approach (Gilibert & Cambon, 2003). This 
paradigm was applied in both countries with 
two presentation targets: an ecological 
institute employer (same local/global 
sustainability norms) and a cement plant 
employer (different local/global 
sustainability norms). 

Method 

In two different studies, Portuguese 
(n=155) and Brazilian (n=176) participants 
were asked to answer scales measuring 
sustainable beliefs, attitudes and behaviors 
two times: one giving their own opinion and 
another in order to convey a good or a bad 
image of themselves. To do so, participants 
were asked to imagine they were in a job 
interview for an interesting internship 
(positive presentation) and for a not very 
interesting internship but in which they 
wanted to be kept in the database for future 
vacancies (negative presentation). 

The presentation target also varied: half of 
the participants had to convey a good/bad 
image to a cement plant employer while the 
other half presented themselves to an 
ecological institute employer.  

We have therefore a 2 (kind of 
presentation: positive or negative) X 2 
(target: cement plant or ecological institute) 
between subjects plan. The own opinion was 
measured for all participants after the context 
manipulation. 

Results 

Participants seem to use sustainable 
beliefs, attitudes and behaviors to convey a 
good image, in particular when presenting to 
the ecological institute (coherent local and 
global sustainability norms). This was not 
observed in presentations to the cement plant 
employer, condition where the positive and 
negative presentations were not significantly 
different from participant’s own opinion. 

These effects were clearer in the 
Portuguese (PT) than in the Brazilian (BR) 
sample, as can be seen through differences in 
mean attitudes (PT: F(4,305)=20.11***; 
ηp2=.20; BR: F(4,346)=12.07*** ηp2=.12), 
beliefs (PT: F(4,305)=24.54***; ηp2=.24; 
BR: F(4,346)=8.23***; ηp2=.087) and 
behaviours (PT: F(4,305)=6.12***; ηp2=.07; 
BR: F(4,346)=2.39, p=.05, ηp2 = .027). 

Conclusion 

Our results clearly show the effects of two 
superposed contexts: a local and a national 
one. In what concerns the local effect, 
participants present themselves more pro 
ecologically when local social norms are 
aligned with formal sustainability regulations 
(environmental institute condition) and 
hardly distinguish their attitudes, beliefs and 
behaviors from their own opinion when these 
local norms are different from sustainable 
regulations (cement plant condition).  



 
 

Regarding the national effect, the 
differences previously mentioned were more 
salient in the Portuguese than in the Brazilian 
sample. This indicates that the Portuguese 
society, under European environmental 
normative, has internalized environmental 
social norms to a larger extent than the 
Brazilian -an emergent society that despite its 
good environmental legislation has not 
internalized it at the same extent. 
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Going back again and again: Cognitive inconsistency in the 
elaboration of climate change representation 
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Introduction 
How human mind can understand, 

interpret, judge and predict the highly 
complex phenomenon of climate change? 
Meanwhile a great number of studies intent 
to analyze local climatic knowledge (e.g. 
Leary et al, 2008; Vedwan, 2006) and lay 
people perception (e.g. Gowda, Fox & 
Magelky, 1997) only few researches explore 
cognitive mechanisms which underlie the 
understanding of a complex topic such as 
climate change. Our previous studies provide 
evidences that analytic way of thinking do 
not allow an internally consistent 
representations of systemic phenomena 
(Lammel, & Kozakai, 2005; Lammel, Dugas, 
Guillén, 2011; Lammel, Dugas, Guillén, 
Jamet, 2011).     

Methods 
The present focuses on cognitive 

elaboration of climate change representations 
in French, Parisian adults. Data was collected 
through semi-directive interviews and open 
ended questions to obtain information on the 
understanding, interpretation, judgment and 
prediction of causes, mechanisms and 
consequences of climate change at local and 
global levels. The participants were 50 young 
adults (M=23) and 50 adults (M=41). Data 
analyses consisted first in a qualitative 
thematic study with independent judges 
permitting to identify the basic themes in 
relation to causes, mechanisms and 
consequences of climate change. Secondly, a 
scale for the following cognitive mechanisms 
was elaborated: understanding, interpretation, 
judgment and prediction. Every theme was 
coded in relevant cognitive dimensions. 
Finally the internal consistency was 
analyzed.  

Results 

Results point out that most participants 
applied the strategy of “going back and back 
again”. In other worlds, to return to 
previously treated themes and modify them, 
even state the contrary. Multiple feed-backs 
can conduct to denying former judgments 
and make predictions which are inconsistent 
with interpretations or understanding. These 
findings raise the question why western 
analytic thinking produces cognitive 
inconsistency when treating systemic 
phenomena? Discussion will treat the 
cognitive obstacles in the process of 
construction of homogenous representation 
of climate change. Furthermore implications 
to develop holistic thinking for a better 
understanding of climate change in lay urban 
western population will be proposed. 
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Long term Effect of Citizen Participation procedure on public 
acceptance: A Case study of Waste Management System in Sapporo 
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Introduction 
This study examined the long term effect 

of citizen participation, which acts as a 
measure of procedural fairness, on public 
acceptance. Many studies have shown that 
fair procedure of citizen participation has an 
effect on public acceptance. However, even 
though people once accept the decision of a 
new rule in the planning stage, people might 
refuse the rule at the implementation stage 
due to that they need to bear a burden. 
Nevertheless, a successful implementation of 
a new rule can be brought on by continuous 
communication in which opinions of the 
public can be reflected by holding a 
participatory program. 

This study explored the effect of citizen 
participation from the planning to the 
implementation of a new rule. This paper 
presents a case study of implementing a new 
waste management rule, including charge 
system on household waste, in Sapporo. The 
Sapporo city conducted large scale 
participatory programs at the planning stage, 
in which the opinions of the citizen were 
being reflected. The City continued to foster 
communication with residents before and 
after the implementation of the new rule. 

A general hypothesis is that the 
opportunity to participation in the decision of 
a new rule has an effect on procedural 
fairness, which determines the public 
acceptance of the new rule.  

Method  
Two types of sampling set were obtained 

by social surveys. Both were measured twice 
as pre-test and pro-test: before implementing 
the new rule (pre-test, May 2009), and eight 
months after implemented the new rule (pro-
test, February 2010). The first dataset was a 
between-respondents design, in which 
individuals were randomly sampled each 

time. 1603 of 3000 respondents in the pre-
test (54.5% of response rate) and 798 of 1500 
in post-test (53.9%) were obtained. The other 
dataset was a repeated-respondents design, in 
which the same individuals answered the 
questionnaire twice. 658 of 3000 responded 
in pre-test (21.9%), who agreed to answer the 
questionnaire twice. And 552 from the first 
658 responded in the post-test (83.9%: 18.4% 
from the first sampling). 

Results 
Comparison of average scores of pre-post 

design in both between and repeated dataset 
showed that public acceptance, procedural 
fairness, and the relevant variables (such as 
availability of communication) were 
significantly positive in post-test than that of 
pre-test. People evaluated the new rule more 
positively after its implementation. 

The results of SEM in between dataset 
showed that each participatory program and 
communication had effects on the procedural 
fairness, which determined public acceptance. 
However, the results of SEM  in the repeated 
dataset showed that participatory program in 
pre-test did not have effect on procedural 
fairness observed in post-test, and procedural 
fairness measured in pre-test did not 
influence public acceptance in post-test.  

Discussion 
Results indicated that a) people are more 

likely to accept the new rule after it is 
implemented, b) participatory programs and 
communications had effects on procedural 
fairness and public acceptance, but c) the 
effects of each program and communication 
were not lasted long. It is interpreted that 
people accept the new rule more after its 
implementation not because of the procedural 
fairness at the planning stage but because of 
the continuous opportunities to participation. 
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The present paper presents a cross-
national survey that explores climate change 
perceptions, mental models, and policy prefe-
rences of economics and business undergra-
duates from six countries: Austria, Bangla-
desh, Finland, Germany, Norway, and USA 
(total N = 664). The main research question 
is what role risk perceptions and causal 
beliefs play in the formation of policy 
preferences.  

The general theoretical assumption is that 
mental models of the causes and consequen-
ces of a hazardous event influence perceived 
risk and perceived effectiveness of policy 
actions and that people tend to support those 
policies they expect to be effective in 
reducing the highest risks (e.g., Böhm & 
Pfister, 2000; Morgan,  Fischhoff, Bostrom, 
& Atman, 2001; O’Connor, Bord, & Fisher, 
1999). 

Five constructs were measured, reduced to 
the following dimensions via factor analysis 
(explained variance ranges from 54% to 
69%):  

 
• risk perception: dread, moral responsibi-

lity, equity, known risk, controllability;  
• perceived causes: environmentally harm-

ful practices, carbon emissions, volcanoes;  
• perceived consequences: societal and 

personal consequences;  
• perceived effectiveness of policy actions: 

green practices, carbon policies, 
engineering solutions; and  

• support for the same policy actions: green 
practices, carbon policies, engineering 
solutions. 
 
Differences between countries are 

generally small. Bangladeshis differ from 
participants from other countries particularly 

in that they perceive higher threat / dread. 
Germans and Norwegians support engineer-
ing solutions less than participants from other 
countries. 

Regression analyses with one of the policy 
support factors as criterion and the other 
factors as predictors show that policy support 
can be predicted from people’s risk per-
ceptions and causal models (R2 ranging from 
.39 to .51, all p < .001). Each of the policy 
support factors can be predicted from a 
policy-specific pattern of predictors. In all 
analyses, adding corresponding perceived 
causes and perceived effectiveness into the 
equation in addition to perceived risk adds 
significant and substantial amounts of 
explained variance; in all three models 
perceived effectiveness explains a larger 
proportion of variance than ascribed causes. 

In sum, the results demonstrate the 
important role of causal beliefs in both risk 
perceptions and preferences for policy 
actions. The results imply that communica-
ting the effectiveness of policy actions 
influences support for these actions more 
than providing causal knowledge alone. 
Future research may address the exact 
mediating roles of perceived risk, causal 
beliefs, and perceived policy effectiveness in 
shaping policy support. 
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How previous climatic experiences can modify  
the conceptualization of climate? 
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Introduction 
Several authors (Levy-Leboyer & Duron, 

1991) highlighted the importance to integrate 
cognitive perspective in climate change 
studies however few empirical studies have 
been realized in this field. Our previous 
studies emphasize the interest of taking in 
consideration contextual variables, such as 
environment, on conceptualization and 
mental representation of climate (Lammel, 
Dugas & Guillen, 2011). We introduced the 
term of “bi-metric representation” which is 
built up on the subject’s knowledge and his 
direct experience with the environment. This 
present study aims to shed light on the role of 
climatic experiences on the conceptualization 
of climate. We formulate the hypothesis that 
climatic experiences (single or multiple) may 
play a role in the level of conceptualization 
of climate. 

Methods  
A comparative study, using online 

questionnaire was implied. Participants were 
all Parisian adults (N=391; n=192 have 
always lived in Paris; n=199 have in one 
contrasted climate for at least 5 years, three 
age groups 20/30, 30/40 and 40/50 years). In 
the questionnaire, first an association tasks 
were proposed, followed by a open question 
«what is climate for you?».  

Results and reflection 
Results demonstrate significant 

differences in the conceptualization between 
subjects having only one climatic experience 
and those of multiple experiences. For 
subjects with single climatic experience the 
concept of climate stay at a very low level, 
reflecting the confusion between weather and 
climate. Otherwise, the concept as well as the 
representations of climate mainly focuses 
only on one constituent of climate: the 

atmospheric component. In comparison, 
participants having at least two climatic 
experiences have a systemic representation of 
climate, including into the atmosphere the 
biosphere, hydrosphere, litospher or the 
cryosphere. Regarding the development of 
the conceptualization of the climate in adults, 
our results point out that age is a minor factor 
compared to experience. It seems that 
regarding the concept of climate, we do not 
encounter a conceptual development with age 
as was proved in the literature for scientific 
concepts. Subjects with different climatic 
experiences developed bi-metric 
representations, synthesizing knowledge with 
personal experiences. Results suggest that 
they are cognitively less vulnerable than 
subjects with single experiences and can 
understand better climate change relevant 
problems. These findings support the idea 
that underlying cognitive processes in 
climate conceptualization are influenced by 
the direct environment of the subject. 
Therefore, we emphasize that understanding 
cognitive aspects in climate change issues 
have to take in consideration the necessity to 
build up the capacity of the construction of 
bi-metric representation of climate.  
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Introduction 
In many cities of the world, increasing 

number of conflicts between police and 
residents of certain neighborhoods is quite 
remarkable. Individual or collective 
aggressions expressed in neighborhood 
contexts are against physical (e.g. cars 
damaged or burned) as well as social 
environment, including the police. Exarchia 
district, located in the centre of Athens, is a 
known example. This is an area frequented 
mostly by young people, whose violent 
encounters with the police have been the 
subject of debates in the media, considered as 
a kind of ghetto in the city. The present study 
suggests that the local residents (Authority 
Granted) show aggressive behavior in order 
to defend their neighborhoods against the 
presence of police (Authority Imposed), 
perceived as a social threat. Therefore, the 
objective is to verify existence of this 
relationship and to examine how this 
relationship is likely to generate defensive 
aggression in the neighborhood contexts.  

Method 
Obviously, city’s neighborhoods are not 

identical comporting physical, social and 
historical differences. Given their diversity, 
we propose to distinguish them into 
“symbolic neighborhoods” and “non-
symbolic neighborhoods”, based on their 
historical differences, with the first one 
defined as neighborhoods perceived as 
representative of a social group (Appleyard, 
1974). We chose three different 
neighborhoods in Athens because of their 
common characteristics (centrality, 
inhabitant's socio - economical status etc.), 
with Exarchia considered as a “symbolic 
neighborhood”. The central hypothesis was 
that living in a symbolic neighborhood 
influences the bond that a resident develop 

for his neighborhood. In order to identify the 
characteristics of this bond, we examined the 
following concepts: (a) place attachment, (b) 
sense of territoriality, (c) space identification 
and (d) aggressiveness, in residents of 
Exarchia (n = 29) compared with the 
inhabitants of two other districts of Athens 
(Pangrati: n = 22; Ghyzi : n = 20). To 
measure the first three variables, we 
developed our own questionnaires, while for 
the fourth, we used the “TAG” a Greek 
standardized questionnaire (the Test of 
Aggression; Stalikas & Galanakis, 2005). 
After validation (external and internal) of our 
questionnaires through a test / retest 
procedure, the material was administrated via 
e-mail with respect to the ethical principle. 

 Results 
The results showed that compared to the 

residents of the other neighborhoods, the 
inhabitants of Exarchia were more attached 
to their neighborhood, identified more with it 
and less to their city, and perceived it most as 
their territory. We also found a positive 
correlation between place attachment and 
sense of territoriality. Finally, the scores on 
the dimension Defense of the sense of 
territoriality were higher in male than female 
residents of symbolic neighborhood, with 
revers tendencies for residents of other 
neighborhoods (higher scores for female).  

However, we didn’t find any differences 
in scores of aggressiveness. The lack of 
differences in aggressiveness is interpreted in 
an interactive perspective so that aggression 
is viewed as an instrumental behavior, 
motivated by situational factors which aim to 
maintain and defend residents’ social 
identity. 
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This study was about to compare pro 
environmental perception in a developed 
country (France) and a developing country 
(Indonesia) in attempt to draw psychological 
profiles on Green Psychology, thus revealing 
the need for green space (n-Green) in public 
spaces to fulfill psychological needs. 356 
French from 7 cities and 809 Indonesians 
from 9 cities participated in the study.  All 
the participants were given the G-PubS/V-
ALPs to measure individual perception of 
green factor in public places in satisfying 
their needs in three different ways :1) for 
mental development, 2) for social interaction, 
and for 3) physical health. A high n-Green 
score indicates a great need for green space. 

The main hypothesis is that there is a 
significant difference on the need for green 
space (n-Green) between Indonesians and 
French.  Results indicate that n-Green scores 
are higher among Indonesians. Findings 
show that most Indonesians use public spaces 
for physical health while French prefer to use 
them for mental development and social 
interaction.  Indeed their perceptions strongly 
affect their n-Green score, as indicated by the 
determination coefficient (R²) of each human 
perception variable of Mental development 
(R²=0.926), Physical health (R²=0.902), and 
Social interaction (R²=0.869).  

Additional analysis also found that 
Information and Communication Technology 
(ICT) affects both societies as revealed in 
correlations between n-Green and Type of 
Mobile Communications (r= -0.225; p<0.01), 
number of mobile accounts (r= -0.064, 
p<0.05) and Frequency Accessing Internet 
(r= +0.178; p<0.05). It can be concluded that 
the more accounts one has, the more one 
needs green space to satisfy psychological 

needs.  By contrast, the more advanced the 
type of mobile communications devices one 
has and the more frequently one accesses the 
Internet the less one needs green space.  

ANOVA has also been used to detect 
differences between and within groups/sub 
groups in both societies. These differences 
include Gender, Nationality, Marital Status, 
Religion, Country of Origin, Residency, 
Field of Study, Internet Access, Occupation, 
Job Position, Organizations, Activities, Color 
Preference, and perceived function of public 
space. Some variables show the same results 
for the most in-need and the least in-need 
groups in both countries, but some show the 
opposite. Differences among the French 
populations are not considered to be different 
among Indonesians and vice versa.  There are 
differences between the people of Northern 
and Southern France in regard to their n-
Green level and their perception of public 
space for mental development and for 
physical needs. However there are no 
differences between the two groups regarding 
social interaction. There are also differences 
between all groups regarding city scales, the 
exceptions being Medium City and Small 
City, a phenomenon which could be 
explained by the effect of city density.   
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Introduction 
Feelings of fear are influenced by the 

environment, being, e.g., the presence of a 
group of youngsters, environmental 
aesthetics, or lighting (cf., Painter, 1996). 
Previous studies have indicated that both felt 
and recognized emotions alter walking 
behavior, including walking speed (Gross, et 
al., 2007; Montepare et al., 1987; Naugle et 
al., 2010). In contrast to, e.g., face 
recognition walking speed is a relatively easy 
measure to extract from video sequences. It 
therefore is worthwhile to investigate to what 
extent walking speed is modified by 
alterations in the environment. As a first step, 
the aim of the present study is to investigate 
if an urban street with unlit streetlamps 
quickens our steps home in comparison to a 
lightened street or a street during daylight. 
Although this may seem obvious, it is not 
and has, to our best knowledge, not yet been 
investigated.  

Methods  
Walking speed of pedestrians passing a 

street near central station of Utrecht (NL) 
was measured by recording the time a 
pedestrian took to cross a distance of 10 
meters. In addition gender was scored. Three 
different lighting conditions were examined: 
(1) daylight, (2) evening with streetlights, 
and (3) evening without streetlights. Each 
measurement was performed during 1.5 hour 
and repeated the next two days, except for 
the evening-light condition due to extreme 
weather conditions.  

Analysis 
Separate analyses of variance (ANOVAs) 

with repeated measures were performed on 
the dependent variable walking speed, using 
a factorial design involving the between 
subjects factors lighting (three levels) and 
gender (two levels).  

Results 
There was a main effect of lighting 

condition (F(2,531) = 16.99, p<.005) in that 
on average the walking speed of pedestrians 
in the day and evening-light condition was 
lower than in the unlit evening condition (see 
Table 1). On averaged, men showed a higher 
walking speed than women (F(1,531) = 
8.323, p<.005). No interaction between 
gender and lighting condition was found. 

Discussion 
This study shows that in the selected 

urban street a decrease in lighting does 
quicken our steps home in comparison with 
the same street when well lit or at day-time. 
Further study is needed to be able to 
determine to what extent there is a relation 
between walking speed and feelings of fear. 
This notwithstanding, this study provides a 
first step in a promising approach in 
evaluating how people will react in different 
settings. This, in turn will help professionals 
design environments for maximum safety 
and enjoyment. In addition, walking speed 
may provide an effective tool in evaluating 
(crowd) behavior and signaling changes 
therein.  
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Close residents of wind farms: What predicts their acceptance and 
rejection behaviors? 
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Introduction 
Despite positive public opinion towards 

wind power, implementing wind farms often 
raises hostility among residents. Most of 
previous researches highlighted practical 
factors such as noise, landscape or financial 
concerns (Sitborek, 2008; Jones & Eiser, 
2010). Psychosocial factors have rarely been 
investigated, even if a recent research has 
evidenced the relevance of emotions and 
attitudinal ambivalence when predicting 
ecological behaviors (Dardenne et al., 2010). 

The aim of our study is to identify which 
social-psychological factors predict 
acceptance or rejection of wind farm projects 
among residents. More specifically, we aim 
to identify the predictors of close residents’ 
behavioral responses to wind farm projects.  

In accordance with planned-behavior 
theory (Ajzen, 1991), we expect residents’ 
specific attitudes towards the wind farm, 
perceived  social norms, and perceived 
behavioral control to be major determinants 
of acceptance/rejection. We also investigate 
the predictive role of identity, emotions, 
attitudinal ambivalence, justice and image of 
the developer, as new predictors.  

Four localities were selected, 
corresponding to four possible issues: one in 
which the farm is built and effective 
(sample1), one in which it is being built at 
the moment (sample2), one which will be 
built in 2012 (sample3), and one in which the 
project has been rejected (sample4). 
Residents were approached by a door-to-door 
procedure to ensure a high response rate (see 
Jones & Eiser, 2009). A questionnaire and a 
pre-paid envelope were left in their post box 
in case they were not at home. A total of 279 
questionnaires were completed. 

A series of hierarchical regression 
analyses indicate that new predictors are 
significant, above the impact of planned-
behavior theory predictors. More 
specifically, knowledge about the farm 
predicts a higher perceived justice, which 
predicts a positive attitude towards the farm, 
which then predicts more acceptance and less 
rejection behaviors. Moreover, emotions 
towards the farm and image of the developer 
both appear to be reciprocally linked to 
perceived justice and to predict attitude 
towards the farm. 

Our study is innovative in four ways. 
First, data are collected among close 
residents of wind farms and goes beyond 
general public opinion. Second, it relates on 
the largely validated planned-behavior theory 
and applies it to the new research area of 
wind energy. Third, it goes beyond attitudes 
to investigate behaviors. Finally, it focuses 
on social-psychological predictors rarely 
investigated in previous research. 
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 A Social Dilemma Approach to Sustainable Consumption: The Role 
of Value Orientation, Time Perspective, and Self-efficacy Beliefs with 

Regard to Encouraging Others 

D. Hanss & G. Böhm 
University of Bergen, Norway  

Purchase decisions between sustainable 
and unsustainable groceries can be construed 
as social dilemmas because they entail trade-
offs between individual and societal interests. 
The purchase of sustainable products 
represents the cooperative choice that 
contributes to long-term societal interests 
(i.e. attaining a sustainable development) and 
the purchase of unsustainable products 
represents the non-cooperative choice that 
contributes to short-term individual interests 
(e.g., saving money and time). Previous 
research suggests that the purchase of 
sustainable products is associated with 
attaching importance to social values and 
having a long-term perspective.  

We assume that, besides social values and 
long-term perspective, self-efficacy beliefs 
with regard to encouraging others (SDSE-
others) play an important role in decisions to 
buy sustainable products. It requires the joint 
efforts of many consumers to make a 
substantial contribution to sustainable 
development. Believing that one’s own 
sustainable behaviors can encourage others to 
promote sustainable development (i.e., strong 
SDSE-others) may thus be a precondition for 
purchasing sustainable products.  

Study  
We addressed these assumptions in an 

online survey among Norwegian consumers 
(N = 402) in which we investigated if social 
values, time perspective, and SDSE-others 
predict purchases of sustainable groceries. 
With regard to social values we addressed 
two value classifications: the social value 
orientations (SVO) proposed by Messick and 
McClintock and the ten basic human values 
proposed by Schwartz. This allowed us to 
investigate the relative contribution of the 
two value classifications in predicting 
sustainable consumption decisions. 

Measures  
SVO was measured by means of a 

decomposed games measure; the Schwartz 
values were measured by means of the 
Portrait Values Questionnaire (e.g., 
Schwartz, et al., 2001); time perspective was 
measured by means of the CFC 
Questionnaire (Strathman, Gleicher, 
Boninger, & Edwards, 1994); SDSE-others 
was measured by means of six questionnaire 
items; and purchase of sustainable groceries 
was measured by means of a purchase habit 
(PH) questionnaire.  

Findings 
The findings support our assumptions: 

Purchase of sustainable groceries was related 
to social values and a long-term perspective. 
As predicted, SDSE-others contributed to 
explaining variation in PH. Post-hoc analyses 
revealed that SDSE-others partially mediated 
the relationship between time perspective, 
social values, and PH. With regard to the two 
value classifications we found that the self-
transcendence and self-enhancement values 
of Schwartz’s value classification had greater 
explanatory power than SVO. We discuss 
implications for future research and for 
practitioners active in promoting sustainable 
consumption.  
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Introduction 
There has been a growing interest in 

harnessing renewable energy to reduce the 
emission of greenhouse gases. Therefore, 
wind energy has also become the focus of 
public attention. However, as the number of 
wind turbine installations grows, there is an 
increasing opposition to wind projects. 

Given these circumstances, we develop a 
science and technology communication tool 
to discuss wind turbine installations and deal 
with positive and negative aspects of wind 
projects. In this research, we apply a gaming 
simulation (persuasion game, the “Settoku 
Nattoku Game,” Sugiura, 2003) to examine 
how players’ evaluations and their 
understanding of wind turbines change after 
playing diverse roles of stakeholders in this 
game. 

Methods  
The Settoku Nattoku Game (SNG) was 

implemented in five environment related 
classes (150 participants) of A university in 
July and December 2010 and January 2011. 
In the SNG, players are categorized on the 
basis of two roles, i.e., players who persuade 
(Persuader) and the ones who get persuaded 
(Persuaded); players repeatedly interact on 
the issue that needs to be persuaded. To 
analyze the change in their evaluation and 
understanding of wind turbines, we made 
three changes in the gaming process of each 
implementation; a difference in the number 
of persuaders in a group to discuss means of 
persuading others, a difference in the 
debriefing of the persuaded, and a difference 
in the prelecture concerning wind turbines. In 
addition, we discuss the appropriate use of 
the SNG in accordance with aims of science 
and technology communication.  

Main findings 
Main findings are as follows. 
First, it was revealed that players were not 

very familiar with negative aspects of wind 
projects; moreover, through this game, they 
were able to deepen their understanding of 
both positive and negative aspects of wind 
projects. 

Second, players were able to recognize 
that positive and negative aspects of wind 
projects vary, depending on locations and 
turbine types. 

Third, we propose some apt uses of the 
SNG based on the number of players and 
limitations of places where the game is 
conducted as well as the aim of science and 
technology communication.  

Finally, we discuss the effectiveness and 
subjects of different gaming processes in 
each implementation. 
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The impact of dynamic lighting on school outcomes 
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Introduction 
The physical context at schools is one of 

the factors that make education more 
enjoyable for the teaching staff and school 
children. The educational context can make 
education more efficient, and recent 
academic interest considers the influence of 
the physical school and classroom 
environment on learning. While various 
studies suggest the importance of artificial 
and natural lighting in human performance, 
there is limited empirical evidence on how 
lighting affects school children’s outcomes. 
In addition, research in education mainly 
focuses on teaching and learning, although 
environmental variables, such as lighting, 
also may affect children. 

This paper describes two studies into the 
effects of a dynamic lighting system on 
school outcomes. 

Field study 
For the purpose of a quasi experimental 

field study, two classrooms (grade 4 and 6) in 
a single elementary school were equipped 
with a dynamic lighting system. The school 
children’s outcomes were compared to 
school children’s outcomes of a second 
school that did not have the dynamic light 
system. The goal of this study was to 
examine the influence of dynamic lighting on 
pupil outcomes (i.e. alertness, motivation 
wellbeing and performance), in a natural 
environment. 

Data were collected among 97 Dutch 
elementary school children. Results showed 
that children’s alertness was positively 
affected by the dynamic lighting system. 

Laboratory study 
The second study was designed as an 

experimental laboratory study and focuses on 

the mediating effect of affect in the relation 
between lighting and school children’s 
behavior and performance. To this end, a 
windowless simulated classroom was 
equipped with the dynamic lighting system, 
resulting in a 1 factor between subjects 
design with 4 different light settings: (i.e. 
standard setting, calming setting, focus 
setting, energy setting). A total of 114 school 
children (mean age 10.7 years, SD = 1.09) 
participated in this study. In line with 
findings of Baron, Rea and Daniels (1992), 
the mediating effect of affect could not be 
confirmed. More important, significant 
effects of the light settings were found for 
affect (enthusiasm), interpersonal 
communication and cooperative learning. 

Discussion 
Both studies together provide a rich and 

thorough investigation of the extent to which 
the dynamic lighting system affects various 
school children’s outcomes. The general 
conclusion is that specific instructional tasks 
and goals require specific light settings. This 
underlines the importance of a dynamic 
lighting system that enables us to adjust the 
level of lighting to the task at hand. The 
findings emphasize the importance of 
lighting for learning, and several implications 
and suggestions are provided for further 
research. 
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Introduction 
This study is concerned with the process 

of interaction between the relocated person 
and the new environment through which the 
system of bonding with places is 
reconstructed. Moreover, the research 
investigates influential socio-physical 
features of the environment that play role in 
this process. These are done by addressing 
strategies for solving problems that people 
face in the process of relocation – mainly 
emerged from the sense of loss as well as 
adjustment difficulties. These strategies are 
addressed in three different stages of 
interaction; interaction in order to (i) reduce 
environmental stress, (ii) promote 
intercultural dialogue, and (iii) facilitate 
investment of identity and emotion.  

Method 
A qualitative study including interviews 

with a sample of international students along 
with participant observation was conducted 
in the campus of UW-Madison in the US. 
Studies on environmental influences on 
psychophysiological stress-reduction (e.g. 
Ulrich, 1983; Evans, 1987) and restorative 
environments (e.g. Kaplan, 1995) structured 
the framework of the research regarding the 
first stage. The framework as to the second 
stage of the interaction was shaped by several 
studies (e.g. Townley et al., 2011; Karl et al., 
2011) on settings that are supportive of 
diversity. Finally, studies on place 
attachment (e.g. Scannel & Gifford, 2010; 
Lewicka, 2008), place identity (e.g. 
Proshansky et al., 1983; Twigger-Ross & 
Uzzell, 1996), and meanings of home (e.g. 
Moore, 2000; Tognoli, 1987) conducted this 
research in relation to the third stage of 
interaction with the new environment. 

Main findings 

A number of themes emerged related to 
international students’ experience of different 
places in the campus. The study shows 
students have tendency to maintain closeness 
to places with particular socio-physical 
features. Providing visual access without 
gaining attention, contributing to the sense of 
being anchored or sheltered, providing a 
higher degree of enclosure, not being 
pretentious, not being crowded, providing 
anonymity, being leveler, providing intimate 
and informal seating, providing intimate 
connection to nature, etc., are several of 
those attributes of place that can frequently 
be identified in participants’ responses 
regarding their favorite places.  
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coping with local air and noise pollution 
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Socially disadvantaged groups, like low 
income households or migrants, are often 
exposed to poorer environmental qualities 
(Bunge & Katzschner, 2009, Kruize, 2007). 
This phenomenon is framed with the concept 
of environmental justice. In the following 
distributional environmental justice is 
analyzed from a coping perspective. The 
analysis is based on the assumption that 
differences in the capacity to cope with a 
local environmental stressor are a major 
predictor for unjust distribution of 
environmental quality. The core question to 
be addressed is therefore: Which factors 
predict whether and how exposed groups 
cope with their local environmental quality? 

To follow this question first of all the 
theoretical model MOVE (Model on 
Households’ Vulnerability towards their 
local Environment) has been developed. As 
this model is to predict behavior of 
identifiable groups, the Theory of Planned 
Behavior (Ajzen & Gilbert Cote, 2008) is the 
core element of MOVE.  

Because of the assumed influence of the 
coping capacity, it is the Actual Behavioral 
Control as one element of the Theory of 
Planned Behavior that is to have a high 
explanatory value. To enrich the Actual 
Behavioral Control basic ideas of the 
Conservation of Resource Theory (Hobfoll, 
1989), which is a stress theory, are integrated 
into MOVE. The Conservation of Resource 
Theory classifies resources into object 
resources, conditions, personal characteristics 
and energy. These resource types broaden the 
perspectives on the disadvantage of 
households with factors like language skills, 
property rights or knowledge of the legal 
system. 

To test this model empirically a telephone 
survey has been carried out in winter 

2010/2011 that reached about 300 
households. The quota survey aimed at 
reaching households in polluted or less 
polluted neighborhoods equally. Therefore 
the Ruhr Area as a densely populated 
agglomeration with high social and 
environmental gradients was selected as 
research area. With regard to socially 
disadvantaged groups the survey aimed at 
reaching Turkish migrants in polluted and 
less polluted neighborhoods. Regarding 
environmental quality there is a focus on 
noise (Lden) and air pollution (PM10; NO2). 
Concerning the coping behavior institutional 
coping has been focused on in this survey. 
Institutional coping includes different kinds 
of involvement and initiation of political 
procedures with a desired impact on the local 
environment.  

The poster shows both the theoretical 
model MOVE as well as first results of 
regression and path analysis that are being 
carried out at present. It will be put for 
discussion if the empirical results support the 
theoretical model.  
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Introduction 
The present study attempts to explore how 

children conceptualize environment and 
nature. Actually, to our knowledge, 
psychology did not treat this question. 
Nevertheless, several studies in 
environmental education focus in people’s 
knowledge of the environment and nature 
(Shepardson, 2007). We consider that 
children understanding and reasoning about 
nature and environment is an important issue 
to face currents environmental problems. 
Nature and environment are concepts that 
exist in our mind as a result of culturally 
transmitted information’s, our own 
interactions with the physical, social, and 
cultural world of which we form part 
(Lammel & Kozakai, 2005). The difficulty 
consists in the fact that the concepts of 
environment and nature are fuzzy and ill 
defined whose boundaries are not sufficiently 
defined so they cannot be clearly identified 
even by adults (Flogaitis & Angelidou, 
2003). Thus, how children can construct a 
solid concept? What can be the role of 
specific cultural background?  The present 
study attempts to compare the 
conceptualization in children and adolescents 
in function of contrasted cultural background 
with the aim to identify the role of 
development and cultural influences.  

Methods 
The participants were 240 children from 
France (N=120) and Mexico (N=120). First, 
we use an association task was proposed to 
determine the semantic fields. Secondly, in 
order to identify conceptions of nature and 
environment, subjects were invited to define 
these concepts.  

Results 
The concepts of environment and nature 
present different semantic organizations. 

Statistical analyzes highlights cultural effect 
in both concepts. Developmental effect was 
observed only for the concept of 
environment. The categorical analysis reveals 
several mental models of the concept of 
environment (e.g. synonymous of nature, 
spatial view, ecological behavior, etc.) and 
nature (e.g. objects’ collection, human/nature 
separation, teleological definition, etc.). 
Results in function of developmental and 
cultural variables highlight inter and intra-
cultural developmental differences.  

Discussion  
The variety of mental representations gives 
evidences that the both concepts of 
environment and nature are fuzzy and ill-
defined. Nevertheless, results show that the 
concept of environment is even less stable 
and ambiguous that the concept of nature. 
The identification of mental models provides 
new information of the role of culture and 
development on cognitive mechanisms 
permitting simultaneous treatment of these 
interrelated concepts.  
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Introduction 
Sustainable mobility behavior (i.e. 

walking, cycling and using public transport) 
is able to reduce the negative impacts of 
mobility on climate change and conditions of 
the environment. Recent studies identified 
pro-environmental attitudes and behavior as 
positively correlated with connectedness with 
nature (CN). Moreover, recent research 
showed that high commuting stress levels 
can have a negative impact on the quality of 
life (Evans & Wener, 2006, Sposato, 2011). 
Active modes of commuting (e.g. walking, 
cycling) might reduce commuting stress, in 
comparison to passive modes of commuting 
(e.g public transport, individual motorcar 
traffic).  

Aim 
The aim of this study was to investigate 

active and passive modes of commuting and 
the effect on the experienced commuting 
stress. We hypothesized that active 
commuters experience less stress on their 
way to work and report a higher quality of 
life compared to their passive counterparts. 
Furthermore, we examined if CN and/or the 
place of residence influences the levels of 
experienced stress in active or passive 
commuters.  

Method 
241 respondents from the Vienna region 

(104 male, 137 female; mean age 35 years) 
answered an online questionnaire containing 
scales about their daily way to work, 
perceived commuting stress and control 
(Sposato, 2011), quality of life (WHOQOL-
BREF, Angermeyer, Kilian & Matschinger, 
2000) and CN. 

Results and Discussion 
Active commuters (pedestrians and 

cyclists) reported significantly less perceived 
commuting stress than car-drivers or users of 
public transport. Moreover, they had higher 
levels of perceived control. Perceived control 
has been found to be the most influential 
predictor of commuting stress. Further, 
residents of the city of Vienna reported lower 
commuting stress levels than persons who 
lived in the vicinity of Vienna. This could be 
caused by their generally shorter ways, and 
their longer duration in an active commuting 
mode. Multiple regression analysis showed 
that commuting stress in general has negative 
effects on quality of life, notably on reports 
of physical health and environmental 
satisfaction, but no differences in quality of 
life were found between commuters who 
used different modes of transport. No 
differences in connectedness with nature 
between active and passive commuters could 
be found.  We discuss the predominance of 
infrastructural circumstances over individual 
disposition in commuting mode choices. 
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Past research has shown that perceptions 
of government implementation style (GIS) 
for environmental strategies have implica-
tions for citizens’ environmental motivation 
and frequency of pro-environmental beha-
viours (PEB). An autonomy-supportive GIS 
(i.e., environmental strategies are a choice) 
fosters high quality motivation (i.e., increa-
sed autonomous motivation and decreased 
amotivation) and more PEB. A controlling 
GIS (i.e., environmental strategies are 
imposed) fosters poor quality motivation 
(i.e., increased controlled motivation and 
amotivation) and less PEB.  

However, recent research has shown that 
individuals are more likely to endorse 
government controllingness relative to issues 
where they perceive to have low levels of 
personal control.  In light of these findings, 
there is a need to understand citizens’ 
preferences for GIS for environmental 
strategies as they have the potential to shape 
citizens’ motivational orientation for PEB.   

The present study examined how motiva-
tion relates to preferences for a controlling 
versus an autonomy-supportive GIS for 
environmental issues of different psycholo-
gical distance (i.e., perceived geographical 
scope); water conservation (i.e., more 
concrete and proximal) and global warming 
(i.e., more abstract and distal). Psychological 
distance affects “preferences and judgments 
by changing the way individuals mentally 
represent future events” (Trope & Liberman, 
2003). Proximal events activate low-level 
construals that are associated with concrete 
and context-specific representations of the 
event and are more likely to be perceived as 
under one’s personal control. Distal events 
activate high-level construals that are 
associated with abstract and self-congruent 
representations of global goals and are less 
likely to be perceived as under one’s personal 

control. Based on this analysis, we assumed 
individuals would endorse government 
controllingness more for global warming and 
less for water conservation as a way to 
compensate for low levels of perceived 
personal control.  We also assumed that, 
paradoxically, autonomous motivation 
(compared to controlled motivation) would 
further activate high-level construals and 
citizens’ preferences for controllingness.   

An online survey was administered to 326 
undergraduate students (mean age=21 years). 
As hypothesized, we found that, compared to 
water conservation, global warming was 
rated as more distal and associated with a 
greater preference for a controlling (but not 
an autonomy-supportive) GIS. Furthermore, 
hierarchical regression analyses revealed that 
(a) autonomous motivation predicted prefe-
rences for a more controlling and less 
autonomy-supportive GIS for both issues, 
especially as perceived psychological 
distance increased; (b) controlled motivation 
predicted a preference for a controlling (but 
not an autonomy-supportive) GIS for water 
conservation (i.e., proximal issue) but did not 
predict preferences for global warming (i.e., 
distal issue); and (c) amotivation predicted 
preferences for an autonomy-supportive (but 
not a controlling) GIS for both issues.  

This research highlights the ‘motivated 
preference for control paradox’. To the extent 
that preferences for GIS are indicative of 
voting intentions and behaviour, the most 
highly motivated environmentalists may in 
fact be creating a political climate that 
undermines environmental motivation; espe-
cially for far-reaching environmental issues.   
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Risk Assessment in digital contexts  
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Introduction 
The fear of crime is a major topic of 

research in several disciplines. The work by 
Fisher & Nasar (1992) linking environmental 
attributes to the fear of crime and its 
subsequent development is a good example 
of the contributions made by environmental 
psychologists to the study of the fear of 
crime in urban settings. 

Nowadays virtual settings are as familiar 
as the real ones for an increasing number of 
citizens worldwide. Cybercrime has become 
an objective risk and a source of worry, but 
fear and risk assessment have not been 
extensively studied yet. Alshalan (2009) 
reported that 80% of surveyed internet users 
in USA were “very worried” and found a 
higher fear among those previously 
victimized, those considering cybercrime as 
serious and among women. San Juan, 
Vozmediano & Vergara (2009) compared 
fear of cybercrime and street crime among 
residents in a safe city in Spain: they were 
more concerned by street crime, but the risk 
of being a victim of a cybercrime could be 
higher in this context.  

Uses of the Internet are diverse (online 
banking, e-commerce, chatting…) and so are 
sources of risk and self-protection 
alternatives. This work presents a pilot study 
for evaluating actual risk of being a victim of 
a crime in an increasingly popular use of the 
Internet -social networks- compared to 
perceived risk of victimization. This is the 
first step in a research line aimed to go into 
the risk assessment in digital contexts. 

Methods 
Two instruments were developed. 

Objective risk was conceptualized by our 
team as a product of: system vulnerability, 
exposure, crime threat and measures for self-
protection. If the three former variables are 
high and the latter is low, the risk would 
maximize. System vulnerability is inherent to 

the computer, the net and service used, and 
crime threat in a particular moment (number 
of motivated offenders) cannot be controlled 
by the user. Both will be considered as 
constants in our analysis. Therefore, 
exposure (time spent and variety of uses of 
the social networks) and self-protection 
(knowledge and use of the security settings 
of the service and security tips by experts) 
were measured. Subjective assessment of the 
risk was evaluated as it is usually done in the 
literature (estimated probability of suffering a 
cybercrime related to social networks in the 
next year). Socio-demographic variables 
were measured too. 50 college students (aged 
18-25) users of social networks answered the 
questionnaire in this pilot phase. Data was 
collected through the online survey platform 
of the University of the Basque Country. 

Results and discussion 
First results of the pilot study endorse the 

usefulness of the proposed instruments to 
evaluate risk assessment in online social 
networks in contrasts to objective risk. 
Proposed questionnaire could be used to 
make Internet users aware of their current 
level of self-protection, and motivate them to 
increase the measures if they are insufficient 
or relax them if exaggerated.  

Results encourage the team to extend the 
research line to other uses of the Internet 
such as online banking or e-commerce in the 
near future. 
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Introduction 
Past research and theory has highlighted the 

importance of identity as a predictor of 
behaviour, including pro-environmental actions. 
Identity theory, for example, posits that people 
experience cognitive discomfort when engaging 
in behaviour that is not identity-congruent. 
Similarly, social identity theory proposes that 
social identities and the concomitant norms of 
the group provide clear guidelines for group-
relevant attitudes and behaviour.  

In the current research we investigate how 
household culture—the environmental identity 
and norms of the household—influences 
householders’ environmental behaviour. We 
argue that past research investigating household 
resource use has tended to rely on individual-
level variables to predict what is usually a 
collective outcome. We reason that over and 
above demographics, household infrastructure, 
and individual level variables, collective 
household culture will significantly predict 
behaviour.  

Method & Results 
Two studies were conducted to test this 

hypothesis. Residents of Brisbane and 
Melbourne (N = 1200), and residents of South 
East Queensland (N = 1008), responded to an 
online or postal survey about  household waste, 
water, and energy practices and water 
conservation respectively. In both studies 
demographic variables, theory of planned 
behaviour variables (attitudes, subjective norms, 
perceived behavioural control), household 
infrastructure (Study 2), and household culture 
were measured. Household culture was 
conceptualized and measured as the extent to 
which household descriptive and injunctive 

norms support sustainability (Study 1) or water 
conservation (Study 2), and the extent to which 
the household has a sustainable (Study 1) or  
water conserving (Study 2) identity. In Study 2 
households consented to the researchers 
accessing their water utility data, thereby 
providing an objective measure of household 
water use.  

Results from Study 1 show that in addition to 
demographic and theory of planned behaviour 
variables, households who had a stronger 
culture of environmental sustainability reported 
engaging in more energy and water 
conservation and waste minimization. In Study 
2, over and above the effects of demographics 
and water efficiency infrastructure, households 
who had a stronger culture of water 
conservation used less water according to 
objective water utility data.  

Conclusions 
Governments around the world are rolling 

out programs that promote the reduction of 
carbon emissions. As a site for substantial 
greenhouse gas emissions, households are often 
a target for these efforts. The current research 
suggests that programs that aim to promote 
more environmentally sustainable household 
practices need to take into account the collective 
context of the practices. If households can be 
encouraged to develop identities and norms that 
embed environmental sustainability as a central 
part of the household, real resource savings can 
be achieved. 
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Introduction 
Scholars have speculated that concern for 

environmental issues and inclusion of nature 
in self are more compatible with 
interdependent views of the self 
(interdependent self-construal) than 
independent views of the self (independent 
self-construal). Following from this, 
conceptions of self can extend beyond self–
other interactions to also include self–nature 
interactions, or an “ecological self” (e.g., 
Bragg, 1996; Schultz, 2002). 

Supporting this argument, past research 
has shown that individuals holding an 
interdependent view of the self tend to express 
higher environmental concern and 
environmental engagement than those holding 
an independent view of the self (e.g., 
Arnocky, Stroink, & DeCicco, 2007; Milfont, 
2010). 

The Present Study 
Drawing from research that has used 

priming to manipulate the salience of 
independent–interdependent self-construals, 
we seek to experimentally establish the 
relatedness of self and nature. If differences 
in self-construal shape connectedness with 
nature and concerns of environmental issues, 
then priming independent or interdependent 
views of self should create differences in 
relatedness of self and nature. We 
hypothesised that priming interdependent 
views of self would increase connectedness 
with nature, while priming independent 
views of self would decrease connectedness 
with nature. The reverse pattern of 
relationship could also be expected. If 
concern for environmental issues is an 
extension of the interconnectedness with 
others, then priming environmental issues 
should create differences in relatedness of 
self and others. We thus hypothesized that 
priming environmental issues would increase 

interdependent views of self but decrease 
independent views of self. 

Overview of the Experiments and Results 
We conducted two experiments to test our 

predictions. In Experiment 1 (N = 90) we 
manipulated the salience of interdependent or 
independent self-construals before asking 
participants to answer a measure of 
connectedness with nature. As predicted, 
connectedness with nature increased after the 
interdependence prime and decreased after 
the independence prime (compared to the 
control group). Experiment 2 extended the 
findings (N = 85); here we manipulated the 
salience of environmental issues and 
examined the effect on interdependent–
independent orientations. Supporting 
predictions, interdependence orientations 
increased after making environmental issues 
salient. These experimental studies suggest 
that connectedness with others and 
connectedness with nature are closely 
related. Theoretical and practical 
implications of the findings will be 
discussed, and proposed future cross-cultural 
studies outlined. 
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Introduction 
Decisions in the context of climate change 

must deal with dynamic complexity (Sterman 
& Sweeney, 2002), which means that they 
have to be based on uncertain predictions 
about the future. This is why we can 
conceptualize them as decisions under 
uncertainty or risky decisions. The Risk 
Defusing Operator (RDO) theory deals with 
this kind of risky decisions (Huber, Beutter, 
Montoya, & Huber, 2001). It argues that 
within quasi-realistic scenarios most people 
are willing to choose riskier alternatives if 
they can identify an RDO. An RDO is an 
additional action to be taken in order to 
reduce the risk connected with the chosen 
alternative. This theoretical decision pattern 
can be applied to the so-called ‘moral hazard’ 
argument: the idea that the future prospect of 
having available a fast technological solution 
to climate change (so-called 
‘geoengineering’) might further corrupt the 
(already insufficient) efforts to mitigate CO2 
emissions (The Royal Society, 2009). People 
could perceive ‘geoengineering’ to be an 
RDO already influencing present decisions – 
in this case indicating a ‘moral hazard’ - or 
not influencing decisions until some time in 
the future. This is why the inherent long-term 
perspective of this problem is particularly 
interesting against the background of the 
moral hazard argument. 

We address the following exploratory 
questions: Can the RDO theory generally 
explain decision behavior in complex real-
life problems like climate change? Do the 
decisions of lay persons indicate a ‘moral 
hazard’ or not? Is it possible to identify a 
cognitive process pattern leading to the 
resulting decisions? 

Method 
100 participants (academic sample) will 

work on a climate change decision scenario 

consisting of the (combinable) alternative 
choices mitigation of CO2 emissions and 
three geoengineering options. The scenario 
will be presented in form of a one-to-one 
interview using the conversation-based 
Active Information Search method and 
participants will be asked to think aloud 
while performing the task (Huber, Wider, & 
Huber, 1997; Williamson, Ranyard, & 
Cuthbert, 2000) 

Analysis of Results 
The qualitative data of the protocols 

deriving from the interviews will be 
transformed into quantitative data according 
to a coding scheme. The latter will be 
adapted based on an existing category system 
used in other studies (Huber et al., 2001; 
Wilke, Haug, & Funke, 2008). As a next 
step, the final decisions of the participants 
will be classified into decision types (e.g. 
“Mitigation with RDO SRM”). The decision 
type will then be used as DV in a logit 
analysis with IVs describing the decision 
process, for example the amount, type and 
sequence of information that was asked for 
by the participants in order to help identify 
underlying mechanisms leading to the 
decisions. 

Discussion 
Results could help extend the applicability 

of RDO theory to real-life decision problems 
involving a long-term perspective and thus 
could help us understand how people deal 
with the specific characteristic of dynamic 
complexity. Secondly, first empirical 
indications for or against the issue of ‘moral 
hazard’ could be found. Finally, the rich 
information about on-task cognitive 
processes deriving from the protocol data 
could give useful exploratory insights into 
the underlying mechanisms leading to 
people’s spontaneous acceptance or non-
acceptance of a newly emerging technology 



 
 

like geoengineering. This is especially 
informative at this early stage of the 
geoengineering debate (with the subject 
largely unknown to lay persons). 
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Restoration psychology has used virtual 
environments as a research tool in laboratory 
experiments for a long time; mostly as stand-
ins for physical environments, thus making 
research settings more controllable and 
enhancing internal validity. Just recently 
researchers focused on the virtual 
environments itself, its’ restorative quality 
and its’ ecological validity (e.g. Kort de, 
Meijnders, Sponselee & IJsselsteijn, 2006; 
Martens & Bauer, 2010; Ziesenitz, 2010). 
This shift in perspective raises questions like:  
• How do people experience, feel or act in 

virtual nature?  
• What is it that influences restoration in 

virtual nature?  
• How should a simulation of nature be 

composed to make it restorative? 
 

 The symposium encompasses a broad 
variety of studies which contribute to a better 
understanding of restoration in virtual 
environments and to the usability of virtual 
restorative environments for practical 
application. An outlook on new research on 
this topic will be given.  
The symposium starts with fundamental 
research on a comparison between the effect 
of virtual and real environments and 
continues with specific components in virtual 
environments facilitating restoration. 
Subsequently, the focus moves towards 
applied questions concerning virtual 
environments.  

Martens and Bauer examined the 
comparability of virtual and physical/real 
natural environments by means of cognitive 
processes, subjective well-being, restorative 
potential, perceived safety and threat. After 
collecting the restorative likelihood 
judgements of different urban streetscapes, 
Lindal and Hartig examined the impact of 

varying levels of surface and silhouette 
complexity as well as the presence/absence 
of trees of virtual urban streetscapes on the 
affective state and directed attention 
capacity. Annerstedt, Jönsson, Wallergård, 
Johansson and Währborg explored whether 
adding sound of nature to virtual 
environments would facilitate stress relief. 
Furthermore they examined the users’ Virtual 
Reality experience by surveying the sense of 
presence. Ziesenitz examined the impact of 
users’ perception and evaluation of virtual 
nature´s artificiality on restoration. With a 
clear applied perspective, Dijkstra, Pahl and 
White tested the effects of different virtual 
representations of natural environments on 
dental anxiety. 

Concluding, the symposium provides 
vivid insights into the different restorative 
effects of virtual environments, the users’ 
experiences as well as the usability of 
restorative virtual environments.  
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Presentation 1: Activation in a 
virtual world – Evoking real or 
virtual restoration? 

D. Martens1, & N. Bauer2 
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Switzerland 

Society is increasingly characterized by 
virtual elements in the environment, such as 
video presentations and computer-animated 
illustrations. Recent attempts to construct 
virtual environments have been made to 
simulate reality especially in computer-
animated gaming products, but indoor 
training facilities use virtual sport 
environments as well for quite a while. These 
attempts have been shown to be fascinating 
for users and thus successful.  

This view is not new to restoration 
psychology, which works with a variety of 
static and dynamic material, including real, 
video-produced and animated stimulation in 
research settings. The effect of natural 
environments has been shown consistently by 
different settings. However, research on the 
comparison of differently presented 
environments influencing the cognitive 
processes arising, the restorative potential 
and perceived safety is rather rare.  

This study focuses on a comparison of 
real and virtual environmental stimulation on 
people during physical activation, dividing 
different age groups due to the expectation to 
achieve different results due to customization 
processes. It focuses the specific influence of 
video-presentations of natural environments 
and real exposure to natural environments. A 
natural environment with few signs of human 
influence was chosen to contrast the 
dimension of virtual and real environments. 
This urban forest area was filmed for the 
virtual condition. In a comparative study, a 
sample of N = 200 was randomly assigned to 
either the real exposure or laboratory 
condition with a natural presentation. The 
laboratory condition required a walk on a 
treadmill, while the real exposure condition 
required a walk on a given route in the area. 
The cognitive process was assessed by items 
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to be rated on 1-7 point scales and reveled a 
5-factorial solution of the focus of mind. 
Perceived safety and threat again was shown 
on 1-7 point scales. Additionally, information 
on aesthetical assessment of the presented 
nature, socio-demographic data and control 
variables was given.  

Results show that the cognitive process is 
comparable in laboratory and field settings 
for 4 factors, which explained 64 % of the 
variance. A fifth factor, the mental focus on 
the study itself, showed larger values in the 
laboratory condition; however, it explained  
7 % of the variance only. Additionally, 
subjective well-being is perceived 
significantly higher in the real exposure 
condition, while the perception of danger or 
threat does not differ. A possible explanation 
is the subjective beliefs about the influence 
of natural environments on mental processes 
and well-being. Results show a base to 
discuss this line of research, and an outlook 
towards further research is given. The 
comparison between real and virtual 
environments is necessary to make far-
reaching practical suggestions in training and 
gaming environments.  

Presentation 2: Psychological 
restoration in virtual urban 
environments: Correspondence 
between measured restoration and 
restoration likelihood judgments  

P.J. Lindal1, & T. Hartig2 

1 University of Sydney, Sydney, Australia 
2 Uppsala University, Gävle, Sweden 

Comparisons of different urban 
environments are lacking in the literature on 
psychological restorative environments, as is 
knowledge of how the physical attributes of 
the urban built environment might affect 
possibilities for restoration. The present 
study is based on the premise that the 
outdoor urban built environment can be 
designed to serve the restoration needs of 
people in cities and takes interest in whether 
virtual simulations of possible future urban 
environments can differentially affect 
restoration. 

Here, the focus is on urban streetscapes.  
People in cities commonly walk along or 
look onto city streets, and restoration may be 
an important outcome desired with such 
behavioral episodes. In this study, we chose 
to inspect two interactive three-dimensional 
virtual urban environments assumed to 
promote restoration to different degrees. The 
comparison environments integrated static 
images of virtual streetscapes. In our 
previous studies, subjects rated the likelihood 
of experiencing restoration if they were to 
walk within the given streetscapes. The 
streetscapes with the highest and the lowest 
mean restoration likelihood ratings were 
adapted for use as comparison conditions in 
this study. They were combined to form two 
neighborhoods expected to vary in the degree 
to which they would support actual 
restoration. Each neighborhood consisted of 
36 main streets (125 m long) and 12 
connecting streets (45 m long). Buildings of 
the same height were lined up along each 
street on both sides. The streetscapes 
included street lamps and traffic signs, but no 
cars or people were included. 

For the neighborhood assumed to afford a 
low likelihood of restoration, the blocks were 
composed of buildings that were three stories 
high, had a low level of surface complexity 
(i.e., most of the building facades had few 
details) and a low level of silhouette 
complexity (i.e., most of the buildings had 
flat roofs). For the high restoration likelihood 
neighborhood, the blocks were only one story 
high. They had high levels of surface 
complexity (i.e., most of the building facades 
had many details), high silhouette complexity 
(i.e., most of the buildings had peaked roofs), 
and trees distributed along the streets. The 
neighborhoods were constructed using 
Google Sketch-Up 7® (free version). To 
increase realism, overlay photos were applied 
as textures to all visible surfaces within the 
model. The game development tool Unity 
3D® was used for rendering. 

Data collection involves students at 
Uppsala University (Sweden) randomly 
assigned to the experimental conditions with 
stratification by gender. The procedure 
begins with induction of attention fatigue 
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through repeated performance of the 
Sustained Attention to Response Test; 
SART. Speed and error scores from these 
administrations of the SART serve as pretest 
measures of directed attention capacity. A 
brief measure of affective states is completed 
just after the fatigue induction. The following 
environmental treatment involves virtual 
movement through the given neighborhood 
for 15 minutes. After the treatment, subjects 
provide post-test measures of affective state 
and directed attention capacity. Repeated-
measures analyses of variance are used to test 
whether the degree of beneficial pretest-
posttest change in the outcomes is greater in 
the high restoration likelihood environment, 
and to assess the role of perceptions of being 
away and fascination in such change.  

Presentation 3: Virtual stress 
provocation and stress relief in 
virtual nature, with and without 
nature sound  

M. Annerstedt1, P.Jönsson2, M. Wallergård3, 
G. Johansson3, & P. Währborg1 

1 Swedish University of Agricultural Sciences,  
        Alnarp, Sweden 
2 Lund University, Lund, Sweden 
3 Lund University LTH, Lund, Sweden 

Knowledge on how we perceive different 
aspects of nature, what senses are involved, 
and how this influence health and well-being 
is still under development. Concerning 
virtual reality (VR) it may serve as a relevant 
and efficient tool for evaluating stress 
mechanisms and physiological response to 
varied environments. Another important 
aspect of VR research is how to improve the 
sense of reality and presence, and what other 
modalities, e.g. sound, may be useful. 

The aim of this pilot study was to explore 
the potential stress relieving effect of virtual 
nature. In addition we wanted to examine 
whether adding sound of nature would have 
any effect on the experience of the virtual 
environment and if any stress relief would be 
further facilitated.  

To provoke stress in the 30 healthy male 
test participants we used a virtual version of 
the Trier Social Stress Test (TSST). Previous 

studies have shown the virtual version’s 
consistency with the real TSST (Jönsson, 
Wallergård, Karlson, Johansson, Österberg, 
Eek et al., 2008; Jönsson, Wallergård, 
Österberg, Hansen, Johansson & Karlson, 
2010). The participants responded to the 
Spielberger State-Trait Anxiety Inventory 
(STAI) before any testing started. We 
collected saliva cortisol and measured heart 
rate variability and t-wave amplitude 
throughout the experiment. We compared 
three groups of different stress-relief 
conditions – 1) no VR surrounding, simply 
silent rest 2) silent virtual nature, consisting 
of a forest environment with a valley towards 
a stream of water 3) the same virtual nature 
but with the addition of nature sound (song 
and twittering of birds, and murmur of 
water). When the period of stress relief was 
finished the participants’ experience of the 
experiment was estimated by the STAI. After 
both virtual environments the participants’ 
sense of presence in the virtual environment 
was tested with the Igroup Presence 
Questionnaire (IPQ).  

In this study physiological stress 
responses as well as subjective responses to 
the experience were tested. The virtual 
version of TSST was further evaluated and 
the influence of virtual nature on stress 
recovery was analyzed. In addition the 
impact of nature sound was studied both in 
aspects of stress relief and of experience of 
the virtual environment. The results seem to 
be promising and the study may serve as a 
starting point for several important research 
projects concerned with stress, nature, 
perception of surroundings and sound, and 
how VR can be used as an extended research 
tool. 

Presentation 4: They came, they 
sensed, they restored: On users’ 
restoration, and their perception 
and evaluation of artificial nature 
experiences.  

A. Ziesenitz1 

1 University of Applied Sciences and Arts Dortmund, 
Germany 
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Virtual nature can be treated as a 
restorative environment with its’ own 
restorative qualities. But when it comes to 
the comparability of virtual and physical 
nature, contradicting results are revealed: 
virtual nature is either less restorative 
(Martens & Bauer 2010) or it is as restorative 
as physical nature (Ziesenitz, 2010). The 
later result is puzzling because virtual nature, 
like films or computer simulations, holds a 
major difference, which is artificiality. First 
of all virtual nature is genuinely artificial 
because it is human-made. Second, virtual 
nature (still) lacks the rich sensory 
stimulation, which reduces the quality of 
experience, rendering it artificial. When it 
comes to nature, humans are very sensitive 
about artificial items; in fact they dislike 
them (Anderson, 1981; Birnbacher, 2006). 
Following the rational of the attention 
restoration theory by Kaplan and Kaplan 
(1989) and the psychoevolutionary theory by 
Ulrich (1983) artificiality violates 
preconditions of restoration, e.g. dislike is a 
sign of incompatibility and does not facilitate 
fascination and pleasure/positive aesthetic 
affect. According to this line of 
argumentation, artificiality should lead to a 
reduced restorative potential of virtual 
nature. But this was not the case in one of the 
above mentioned studies.  

To clarify the contradicting results a focus 
on the users’ experiences was necessary. The 
aim of the current study was to examine how 
users actually perceive and evaluate the 
artificial nature experience. Furthermore, the 
impact of these two concepts (experience and 
evaluation of artificiality) on restoration was 
analysed. For that purpose a laboratory 
experiment with a between-subject design 
was conducted which tested two separate 
simulations of nature differing in their extent 
of artificiality. The simulations consist of a 
video recording and a computer simulation of 
the same walking track through an urban 
park. Users (N=59), randomly assigned to the 
experimental conditions, were asked about 
the experienced artificiality of different 
aspects of the simulations and their 
evaluation of this artificial aspects. 
Restoration was measured by salivary alpha-

amylase, self-reported affect and attention 
restoration.  

Besides interesting insights into the 
perception and evaluation of different aspects 
of the simulations, analyses show that users 
actually are sensitive to differences in 
artificiality and do favour less artificial 
aspects of the simulation. But surprisingly 
this has no impact on restoration. The results 
contribute to the understanding of the 
processes leading to restoration in virtual 
nature. And they do raise further questions 
about these underlying processes, which will 
be discussed and hopefully inspire researcher 
to do further studies in this promising field. 

Presentation 5: Virtual nature and 
dental anxiety 

K. Tanja-Dijkstra1, S. Pahl1, & M. White1 

1 School of Psychology, University of Plymouth, UK 

Dental fear has been shown to lead to the 
avoidance of necessary dental care, which in 
turn has adverse effects on the individual’s 
oral health status and reduces the quality of 
life (Berggren, 1993). Dental anxiety 
management techniques usually involve 
pharmacological interventions and behavioral 
and distraction techniques. These techniques 
are expensive and either carry risks or are 
time consuming (Hill et al., 2008).  

New anxiety management methods would 
thus be of great practical value to the dental 
profession (Toet et al., 2010), considering the 
high degree of prevalence of dental anxiety 
(Oosterink et al., 2009). 

Research on restorative environments 
suggests that certain environments are 
capable of promoting recovery from stress, 
and shows that especially natural settings 
have these restorative effects (Hartig et al., 
1996). The introduction of indoor plants in a 
patient room resulted in less pain, anxiety, 
and fatigue (Park & Mattson, 2009). 
Exposure to a mural of a nature scene and 
accompanying sounds showed to be 
beneficial for patients’ pain control while 
undergoing bronchoscopy (Diette et al., 
2003). Both real and virtual nature can thus 
result in beneficial effects for patients. 
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Considering these potential healing 
properties of nature (Ulrich, 1984; Lohr & 
Pearson-Mims, 2000), exposing dental 
patients to nature may be an effective way of 
reducing stress and anxiety. Previous studies 
demonstrated that listening to music during 
treatment (Lai et al., 2008) or being exposed 
to ambient odors while waiting (Lehrner et 
al., 2005) can help dental patients coping 
with their anxiety. Since introducing real 
nature in healthcare facilities is sometimes 
frowned upon from an infection perspective, 

the current research focuses on effects of 
virtual nature.  

The current study investigates the effects 
of a virtual reality (VR) intervention in a 
simulated dental context. This study will 
provide insight in the potential power of 
virtual reality by comparing an interactive 
and passive VR situation (yoked control) 
with a control group in which participants 
only wear the VR goggles. Effects on 
anxiety, discomfort, perceived control, time 
perception will be investigated. 
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Comparing Russian and Turkish speaking migrant minorities and the 
local population in Germany: Do they differ in their pro-
environmental behavior, attitudes, and ecological impact? 

A. Ziesenitz, G. Mendzheritskiy & M. Hunecke 
 University of Applied Sciences and Arts Dortmund, Dortmund, Germany 

The new social-ecological problems 
caused by the ongoing climate change forces 
society to rethink its behavior. This 
rethinking is mainly about the 
implementation of the idea of sustainability 
among the population. That needs the 
commitment and knowledge of those who are 
dedicated to the realization of this idea from 
one side and (state) support from the other. 
Almost one fifth (18.7%) of the population in 
Germany has a migration background. But 
the dedication to environmental and climate 
protection from the side of migrants living in 
Germany has rarely been focused on. Thus, 
there is a lack of reliable empirical data about 
the environmental attitudes, environmental 
behavior or activism, and the ecological 
impact. The existing data, however, shows 
that the migrant’s environmental knowledge 
and commitment to environmental or climate 
protection are less distinctive than among the 
local population. For the implementation of 
the idea of sustainability it is important to 
investigate and find out if there is an 
untouched potential in this part of the 
society. Furthermore, participation of 
migrants in climate protection could play a 
significant role in their integration in the 
German society.  

The necessity of existing data and well-
grounded theoretical reasoning requires the 
investigation of the actual situation. 

The study at hand is part of the 
‘EMIGMA: Empowerment of migrants for 

climate protection’ project, sponsored by the 
Federal Ministry of Education and Research/ 
FONA Social-Ecological Research. 

The current study is the first part of the 
three consecutive work packages. The aim of 
the first package is to analyze and compare 
the attitudes and pro-environmental behavior 
of migrant minority and the majority of the 
population in three different environmentally 
relevant fields. Therefore, a representative 
sample of Russian (N = 200) and Turkish (N 
= 200) speaking migrants, and a sample of 
the local (German native speakers, N = 400) 
population were interviewed about their 
specific attitudes with relation to the 
environmentally relevant fields mobility, 
nutrition and energy consumption and their 
pro-environmental behavior relating to the 
same environmentally relevant fields. 
Furthermore, for the purposes of a better 
understanding of the coherencies between 
actual personal behavior and its impact on 
the climate, the individual carbon footprint 
will be calculated as well. The analysis will 
be separately conducted for each 
environmentally relevant field (mobility, 
nutrition and energy consumption) to keep a 
corresponding level of specificity and the 
socio-economical differences will also be 
considered. The obtained data and the first 
results of the comparative analysis will be 
presented and discussed. 



Environmentally harmful behaviors: Insights from social neuroscience 

T. Brudermann1, K. Dobernig1 & S. Stagl1 
1 WU Vienna University of Economics and Business, Vienna, Austria  

Environmentally harmful behaviors often 
are attributed to habits and routines, conveni-
ence or lacking awareness for environmental 
problems (Jackson, 2005). Thus behavior 
change towards more environmental friendli-
ness is supposed to be difficult and often 
impeded through situational barriers (von 
Borgstede & Biel, 2002). While these claims 
certainly are justified, not enough attention 
has been paid so far to the role of social in-
fluence in environmentally significant and 
harmful behaviors. Recent insights from neu-
roscience provide evidence for the claim that 
other-regarding behavior is deeply rooted in 
our brains. This presentation will discuss 
some of these insights and their implications 
for environmental psychology.  

Social neuroscience is a new, interdiscip-
linary field devoted to understanding how 
biological systems implement social 
processes and behavior (Cacioppo, et al., 
2007). Among other things it delivers vital 
insights on human decision making and be-
havior in social contexts – and many envi-
ronmentally significant decisions are made in 
a social context. We consider the following 
results to be of particular interest: 

Firstly, humans are equipped with fast and 
efficient mechanisms for imitating others: 
The human mirror neuron system is supposed 
to be one central basis for other-regarding 
and other-directed behavior (Keysers, 2009). 
According to Bastiaansen et al. (2009) this 
system is supposed to fulfill the following 
goals: (1) Processing actions of others and 
imitation, (2) sharing sensations in the soma-
tosensory cortex and (3) affective sharing of 
emotions. Thus the mirror neuron system 
provides very basic functionality regarding 
alignment of emotions and actions.  

Secondly, our neural basis also fosters the 
alignment of preferences and perceptions. 
Mason et al. (2009) provide neurological 
evidence for preference alignment; they iden-
tified neural circuits that differentiate objects 

valued as a result of social influence from 
those valued for non-social reasons. On the 
other hand, even perceptions may be altered 
by social influence, as suggested by Berns et 
al. (2005).  

Thirdly, social norms play a significant 
role in decision making. Studies conducted 
by Spitzer et al. (2007) indicate a neural net-
work involved in social norm compliance 
that might constitute an important basis for 
human sociality. Different activations of this 
network reveal individual differences in the 
behavioral response to the punishment threat 
in experimental settings. Results suggest that 
forced norm compliance activates prefrontal 
brain regions involved in cognitive control, 
the evaluation of punishing stimuli and the 
inhibition of prepotent responses. If, howev-
er, human counterparts are acting unfair, the 
anterior insula comes into play, a brain re-
gion primarily involved in the processing of 
negative bodily sensations and aversive feel-
ings. It activates depending on the perceived 
degree of unfairness and triggers the desire 
for revenge (Montague & Lohrenz, 2007; 
Sanfey, 2007). On the other hand, the cere-
bral reward system gets activated by mutual 
cooperation or pro-social acts (Rilling, et al., 
2002). Moreover, wreaking revenge on de-
fectors seems to increase activation in the 
reward system as well, even if linked to a 
monetary loss (De Quervain, et al., 2004; 
Gowdy, 2008): The pleasure of punishing 
defectors exceeds the pain of a monetary 
loss.  

To sum up, neuroscience delivers support 
for the view that environmentally significant 
behaviors cannot be explained sufficiently if 
analyses are limited to the individual level 
and behaviors of “others” are left aside. In 
this respect, the additional perspective added 
by social neuroscience clearly has the poten-
tial to enrich environmental psychology. 
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Saving energy by spending energy: Giving meaning to footprint 
markers reduces elevator and escalator use 

F. Boen, J. Pelssers, A. Verboven, H. Vermeulen, & J. Opdenacker 
 K.U.Leuven, Leuven, Belgium 

Introduction 
Using the stairs instead of an elevator or 

escalator is an easy and cheap way to 
increase physical activity. It not only 
improves health (Boreham, et al., 2005), but 
also has ecological advantages by reducing 
electrical energy expenditure. The first aim 
of the present study was to test the impact of 
footprints markers on stair use in a worksite 
and community setting. In addition, the effect 
of a health promotion message or sign giving 
meaning to the footprints was examined. 

Method 
Observations took place during six weeks 

in the head office of a large brewery 
company and in a shopping mall with a 
movie theatre. After a baseline observation 
period, the first intervention phase consisted 
of placing yellow footprints on the floor 
leading to the stairs. In the second 
intervention phase a health promotion 
message referring to the footprints was 
provided next to the footprints. In the 
company the message was posted in the 
mailbox of the employees, while in the 
shopping mall a health sign was placed 
nearby the footprints. The third intervention 
phase consisted of another mailed message to 
the employees congratulating them with the 
increased stair use, while a sticker with a 
comparable message was taped to the sign at 
the mall. Follow-up observations took place 
several weeks later with the footprints still 
present, but without a message or sign. 

Results 
In total, 5,676 choices were registered at 

the company and 12,623 choices in the 
shopping mall. Stair use percentages during 
baseline, the first, second and third 
intervention and the follow-up were 
respectively 27.7%, 31.2%, 43.6%, 44.7%, 

and 34.6% in the company and 10.9%, 
10.9%, 22.3%, 20.3% and 13.5% in the  mall. 
This means that the first intervention resulted 
in a small but significant increase in the 
company, while no change was observed in 
the mall. The second intervention 
significantly increased stair use in both 
settings. This increase was preserved during 
the third intervention period. Stair use 
significantly decreased in both settings 
during the follow-up period, but was still 
significantly higher than at baseline.   

Discussion 
Footprints on the floor leading to the 

stairs, without any accompanying message, 
had no or only a small effect on stair use. 
However, giving meaning to these footprints 
by means of a health message or a sign had a 
substantial effect on stair use in both 
employees and shoppers. This effect was not 
amplified by an additional congratulations 
message. Furthermore, the results indicate 
that the footprints may have worked as a 
reminder of the health message because stair 
use was significantly higher during the 
follow-up period compared with baseline in 
both the worksite and the community setting.  

Conclusion 
Placing highly visible footprints on the 

floor leading to the stairs and giving meaning 
to these footprints by a message or a sign  
substantially reduces elevator use in 
employees and escalator use in shoppers, 
possibly in the long term. 
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Applying the SORKC-model to the analysis and modification of 
energy consumption behavior 

A. Schwarze1, B. Deppe2, M. Kurrat2 & F. Eggert1 
1 TU Braunschweig, Research Methods and Biopsychology, Braunschweig, Germany 

2 TU Braunschweig, Institute for High Voltage Technology and Electrical Power Systems, 
Braunschweig, Germany  

In order to reach the aim of increasing the 
energy efficiency by 20 % until 2020, several 
strategies are pursued. Efforts are taken to 
reduce energy consumption or shift it in time. 
These goals can be approached by technical 
means like efficient electrical devices or the 
external control of the consumption. One 
approach is the installation of smart meters in 
private households. The information 
processed by smart meters allows for a 
detailed analysis of energy generating and 
consumption devices. It can be visualized by 
in-home displays. However, neither the 
question whether the consumer accepts the 
technology nor how efficient stand-alone 
technical activities will be can be easily 
answered. One can estimate energy savings 
possible with the implementation of smart 
meters but it is quite unclear how persistent 
such effects are. Thus there is a need for 
approaches that allow the modification of the 
consumers’ behavior. In an interdisciplinary 
project several approaches in saving energy 
were elaborated. By reviewing different 
theoretical approaches to influence behavior 
we came to the conclusion that choosing a 
behavioral approach would be most 
promising. This approach includes a detailed 
behavior analysis that has to be conducted in 
order to understand the interrelations leading 
to a specific behavior. The analysis is 
conducted according to a modified version of 
the SORKC-model. The first step includes 
the identification of a behavior that is to be 
modified. Then the components of the model 
have to be analyzed in order to develop the 
model for the behavior of interest. The 
components are: the stimuli (S) eliciting a 
specific behavior (reaction, R) and the 
consequences of the behavior (C), the status 
of the organism (O) as well as the 
contingencies and contiguity (K), both of 

which moderate the relationships between S, 
R and C. In order to modify behavior one has 
to identify the components that can be 
modified. Obviously the SORKC-model 
describes only a very simplistic situation. In 
the field where a complex situation and 
discriminative stimuli as well as the effects 
of competing stimuli and behaviors have to 
be considered modeling an actual behavior 
requires a quite complicated representation. 
To exemplify the approach we analyzed a 
number of energy wasting behaviors (e. g. 
starting the dishwasher even though it is not 
filled completely) and deduced possible 
strategies of modifying the target behavior. 
Taken the increase of the proportion of 
renewable energies into account energy 
producers have an interest in shifting energy 
consumption in time. In order to find out 
which energy consuming behaviors are 
flexible a questionnaire study was conducted. 
The participants living in student households 
gave data for each day of one week, 
indicating which energy consuming 
behaviors they conducted and whether they 
see the possibility to reduce or shift these 
behaviors. Results show that the participants 
of this sample display a pattern of energy 
saving behaviors. Thus there appears to be 
only a potential for shifting behavior patterns 
in time. Since it can be expected that the 
different social groups of strata will show 
large differences in energy consuming 
behavior patterns and flexibility, the 
acceptance of alternative behavior strategies 
and for behavior shifts will be examined in 
other types of households. Despite the 
enhanced effort that has to be taken by using 
detailed analyses of behavior the SORKC-
model-based approach shows to be a very 
fruitful strategy to deduce workable 
strategies for behavior modification.  



 
 

Evaluation of clinical gardens with classical semantic differential  

I. Hämmerle, K. Röderer, & R. Cervinka 
Medical University of Vienna, Vienna, Austria 

Introduction 
Healing gardens in hospitals support 

health and well-being of users (Cooper 
Marcus & Barnes, 2006). However, in many 
cases, the health supporting qualities of 
existing clinical gardens need to be 
improved.  

The psychological method of classical 
semantic differential (CSD; Osgood, Suci & 
Tannenbaum, 1957) proved to be appropriate 
to assess individuals´ impressions of green 
spaces (Haidl, Röderer & Cervinka, 2010). It 
focuses on the connotative meaning rather 
than the physical structure, which is usually 
assessed by landscape architects and 
planners.  

Aim 
The aim of this study was to assess the 

current status of different clinical gardens 
and to detect potential for improvement.  

Method 
In a first step, we used the CSD to rate an 

imagined “ideal” clinical garden with the 
optimal conditions for therapeutic activities. 
This profile of the “ideal” garden served as 
standard of comparison for real therapeutic 
gardens. Three groups of participants, in sum 
n=143, rated three different gardens of health 
care facilities in Vienna: 

• A: rehabilitation clinic 
• B: nursing home 
• C: university hospital  

Results and discussion 
Findings revealed that garden A was 

closely correlated with the ideal garden 
(r=0.95). This supports the success of the 
recent redesign of this green space. 
Obviously, garden redesign was appropriate 
in order to improve individuals´ impressions 
of this garden. Garden C was the most distant 
from the ideal garden (r=-0.01), major 
improvement of the garden is necessary to 
enhance its health promoting qualities. 
Garden B was rated in between (r=0.61). We 
recommend minor improvement in order to 
gain a satisfying effect. 

The presented results build the basis for 
an ongoing assessment and evaluation of 
clinical gardens in Vienna and Lower 
Austria. 
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Symposium 

Environmental Connectedness: What is it and how may it help in the 
prediction of wellbeing and pro-environmental behaviours?  

J. Hinds1 & F. G. Kaiser2 
1 Sheffield Hallam University, Sheffield, UK 

2 Otto-von-Guericke University, Magdeburg, Germany

Introduction 
This symposium will bring together five 

speakers involved in the study of the 
relatively recent concept of environmental 
connectedness in its various forms and 
applications.  Although there has been some 
conjecture regarding the content of these 
measures, it is important to assess the utility 
of these approaches within the discipline of 
environmental psychology for a number of 
different reasons, some of which will be 
explored during this symposium.   

Broadly, environmental connectedness has 
been shown to have empirical significance in 
two main areas of investigation. First, there is 
some evidence that environmental 
connectedness has predictive utility in 
research investigating pro-environmental 
intentions and behaviours.  

Second, research now emerging has 
demonstrated the relationship between 
environmental connectedness and 
psychological wellbeing and happiness. 
There is, within these measures of 
environmental connectedness, a distinct 
affective quality that may be able to tap 
aspects of decision making and human 
functioning that previous measures have been 
suboptimal in doing. 

The following overviews of the 
contributing papers set out how the various 
issues and concerns surrounding both human 
and environmental wellbeing may be 
addressed through the study of environmental 
connectedness. In the course of the 
presentations and the subsequent debates that 
they will provoke, it is hoped that further 

clarity and substance will be given to the idea 
of environmental connectedness and enable 
productive future research.  

Individual contributors  
The first of the presentations (Kaiser & 

Brügger) will argue for the need to 
differentiate between an appreciation of 
environmental protection and the related 
concept of appreciation of nature.  

The second (Sparks, Hinds, & Curnock) 
will present a measure of environmental 
connectedness that, independently of 
standard theory of planned behaviour 
variables, is able to predict intentions to 
reduce energy consumption.  

The third presentation (Hinds, Magadley, 
Edwards, & Lockwood) gives some 
indication of the experiential factors that 
might influence environmental 
connectedness as well as giving further 
credence to the notion of the link between 
wellbeing and connectedness. 

The fourth presentation (Nisbet, Nealis, & 
Zelenski) employing an experiential 
methodology, will demonstrate the 
moderating effect environmental connection 
(nature relatedness) can have on the nature-
happiness relationship.  

The final contribution to this symposium 
(Mayer & Frantz) will present an overview of 
research using their own connectedness to 
nature scale and the usefulness this measure 
has in the prediction of pro-environmental 
behaviours and its relationship to wellbeing.  
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Presentation 1: Environmental 
attitudes, attitudes toward nature, 
and environmental protection 

F. G. Kaiser1 & A. Brügger2 

1Otto-von-Guericke University, Magdeburg, Germany 
2University of Exeter, Exeter, United Kingdom 

Introduction 
Classical notions of environmental atti-

tude do normally not distinguish between 
appreciation of nature and appreciation of 
environmental protection. In this presenta-
tion, we argue that this involves a miscon-
ception. Is "nature" the object, the attitude is 
rather self-interested and becomes apparent 
in one's personal appreciation for and, thus, 
consumption of nature. Is "environmental 
protection" the object, the attitude inevitably 
is rather selflessly aiming at conservation of 
resources. To date, attitude research has 
found that self-interested attitudes grounded 
in personal benefits about using nature have 
added only marginally, if at all, to the pre-
diction of ecological behavior when the more 
selfless attitude has been considered simulta-
neously (e.g., Milfont & Duckitt, 2004). 

The aim of our research is to capture and 
to empirically distinguish appreciation of 
nature and appreciation of environmental 
protection, the two attitudes, which in theory 
are correlated. We frame the attitude-beha-
vior relationship in terms of the Campbell 
paradigm, and we measure the two concepts 
and test our hypothesis accordingly (see 
Kaiser, Byrka, & Hartig, 2010). 

Methods 
We used survey data from Swiss adults. 

The mean age of the 1,336 participants' was 
36.62 years. The percentage of females was 
44.80%. The sample was disproportionately 
younger with more males than the Swiss 
population as a whole. 

Two competing attitudinal models--a one-
dimensional model and a two-dimensional 
model--were implemented as Rasch scales 
and confirmatorily compared to test the two 
theoretically anticipated item-factor struc-
tures. 

Results 
We found appreciation of nature and ap-

preciation of environmental protection to 
represent two distinct but correlated attitudes 
(r = .50). Despite some only modest gains in 
reliability and model accuracy, separating the 
two attitudes holds remarkable theoretical 
and practical implications. For example, if 
the intention is to promote more environ-
mental engagement, then attitude toward 
nature might be the more malleable target 
and thus the critical factor for behavior 
change. 

Conclusion 
Our research helps to conceptually clarify 

the distinction and the theoretical link be-
tween people's appreciation of nature and 
their appreciation for environmental protec-
tion, as apparent in their behavior. Still, this 
is only the beginning of a more pressing and 
timely empirical endeavor: that is, to com-
prehend how the appreciation of nature de-
velops and what kinds of experiences en-
hance this appreciation. 
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Introduction 
The recent upsurge of interest in people’s 

connection to, and engagement with, the 
natural environment has spawned a variety of 
proposals about conceptualization and 
empirical measurement. In this presentation, 
we (i) construe connectedness as an 
experiential–affective construct, and (ii) 
assess the predictive usefulness of a simple 
measure of connectedness within the 
framework of an extended theory of planned 
behaviour (TPB; Ajzen, 1991) application to 
people’s intentions to reduce their energy 
consumption. 

Method 
In Study 1 (N = 71), we made a 

(questionnaire) assessment of the extent to 
which people associated walking in ten 
different natural environments with eighteen 
different psychological states (taken from the 
literature on environmental identity). As a 
part of this process we constructed measures 
of connectedness and caring. 

In Study 2 (N = 163), in a standard 
questionnaire design, we assessed the 
predictive usefulness of each of these 
measures (αs = .94 and .89, respectively) in 
an application of an extended TPB to 
people’s attitudes towards reducing their 
energy consumption by 10% in 2010. 

Findings 
From Study 1, PCAs pointed to the 

existence of connectedness and caring 
dimensions.  Measures of each of these 
constructs were subsequently constructed 
from 5 items each for use in Study 2. 

In Study 2, a multiple regression of 
people’s intentions to reduce their energy 
consumption by 10% in 2010 revealed a 
significant predictive effect for the measure 
of connectedness (independently of the 
significant effects of attitudes, social norms, 
perceived behavioural control and moral 
norm). That is, higher levels of reported 
connectedness to the natural environment 
were associated with stronger intentions to 
reduce energy consumption. 

We suggest that the measure of 
connectedness may capture some affective 

experience that impacts (independently of 
more cognitive predictors) upon people’s 
motivation and may have considerable 
overlap with measures of identity (cf. Hinds 
& Sparks, 2008; Sparks, in press). Various 
pointers for further research and application 
are outlined. 
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Presentation 3: Experiential factors 
in the prediction of environmental 
connectedness  

J. Hinds1, W. Magadley1, S. Edwards1, & P. 
Lockwood1      
1 Sheffield Hallam University, Sheffield, UK 

Introduction 
There has been some considerable 

research investigating various measures of 
environmental orientations such as identity, 
place attachment, and attitudes. In particular, 
there has been a recent and growing interest 
in the concept of environmental 
connectedness as a measure of environmental 
orientation. This concept, in its various 
manifestations, has been shown to have 
importance for research concerned with both 
wellbeing and pro-environmental behaviours. 

However, relatively little has been said 
about how these orientations may be 
positively affected. In other words, it is 
important to ask which factors may be 
influential in promoting stronger bonds with 
the natural environment, specifically, 
environmental connectedness. 

One line of enquiry has focused on early 
life events as catalysts for developing pro-
environmental orientations. For instance, 
urban and rural childhood places of residence 
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have been shown to have differential effects 
on emotional connectedness with nature 
(Hinds & Sparks, 2008).  

The present study 
Utilizing a sample of university staff (N = 

236), the present study was interested in the 
predictors of environmental connectedness 
using a recent conceptualization (Sparks, 
Hinds, & Curnock, manuscript in 
preparation). Using the perceived 
restorativeness scale (PRS; Hartig et al, 
1997) applied to the work environment and 
an exploratory measure of early experience, 
the present study was able to gauge both 
current and previous environmental 
experiences on environmental connectedness. 
Moreover, given the reported relationship 
between environmental connectedness and 
wellbeing, a measure of eudemonic 
wellbeing was also included. In addition, the 
present sample was divided into two distinct 
groups based on geographical location of the 
two campuses that make up the university 
sample: City Campus (n = 128) and 
Collegiate Campus (n = 108) - a green 
suburban campus.  

Results 
First, environmental connectedness (EC;  

α = .94) was regressed on the 4 subsections 
of PRS (fascination, α = .82; compatibility, α 
= .82; coherence, α = .76; & being away, α = 
.76), early experience (α = .72), eudemonic 
wellbeing (EWB; α = .83), and age. The 
model was significant F(7,222) = 8.09, p < 
.001, accounting for 20% of the variance in 
environmental connectedness. Early 
experience, age and EWB were significant 
and positive predictors but PRS was not. 

Additional regression analyses revealed 
that for City Campus, EC was predicted by 
age and EWB whilst for Collegiate Campus 
EC was predicted by early experience and 
EWB. There were no gender effects.  

Discussion 
It is suggested that although early 

experience may be an important factor for 
forging stronger environmental connections, 
current work-based environments may be 
influential in maintaining those early 

experiences. Furthermore, the present results 
are able to substantiate the important link 
between psychological wellbeing and 
environmental connectedness. 
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Presentation 4: Nature related 
people benefit most from nature 
contact:  Trait connectedness 
moderates the happiness benefits of 
time in nature 

E. K. Nisbet1, L. J. Nealis1, & J. M. 
Zelenski1 
1 Carleton University, Ottawa, Canada 

Introduction 
Nature contact has physical and 

psychological health benefits (e.g., stress 
reduction, relaxation; Frumkin, 2001). In 
addition to these restorative effects, nature 
may also be a source of happiness. Individual 
differences in subjective connectedness 
(nature relatedness) are associated with 
positive affect, vitality, and dimensions of 
psychological well-being (Nisbet, Zelenski, 
& Murphy, 2011). Spending time in nearby 
nature may enhance personal happiness, but 
the strength of these effects may vary, 
depending on individual differences in 

Fig. 1: Positive affect change by location  
and nature relatedness (NR) 
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connectedness. Experience sampling data 
indicate nature relatedness is associated with 
more regular nature contact and, as a result, 
greater happiness. Here, we test the 
moderating effects of trait connectedness on 
the nature-happiness relationship by 
immersing people in natural and built 
environments and tracking changes in 
positive affect. 
 
Nature Relatedness as Moderator  

Highly nature related people may need 
nature to be happy, and thus benefit more 
from contact, but also suffer more when 
nature contact is inhibited.  We tested this by 
asking students (N = 116) to complete a 
personality questionnaire, which included the 
short-form nature relatedness scale (6 items; 
α = .85) and a measure of state positive 
affect (PANAS; α = .80). They were then 
randomly assigned to spend 15 minutes 
immersed either outdoors (n = 57) on a 
walking path between a river and campus 
buildings, or indoors (n = 59) in the campus 
tunnel system. State positive affect was 
reassessed after 15-minutes (α = .88). A 
repeated measures ANOVA tested how 
positive affect changed over time (pre and 
post immersion) according to environment 
(indoors versus outdoors) and trait nature 
relatedness (high versus low; Mdn = 2.83, SD 
= 0.84). There was a significant nature 
relatedness x location interaction, F(1,112) = 
5.23, p =.02, η2 = .05 (Figure 1). For highly 
connected people, being outside provided the 
greatest increase (M∆ = 0.69, SD = 1.25) in 
positive affect; being inside also led to the 
greatest declines (M∆ = -0.70, SD = 1.36). 
Less connected people benefitted from being 
outdoors, but did not suffer the same 
detrimental mood effects when indoors. 

Conclusion 
The positive emotions associated with 

nature contact (and the deficits associated 
with deprivation) may be what motivates 
nature related people to spend time outdoors 
– they need nature to be happy. Results are 
discussed in terms of the implications for 
motivating environmental concern and 

behaviour in those who are disconnected via 
the happiness benefits of nature contact. 
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Presentation 5: Determinants of 
connectedness to nature, pro-
environmental behavior, and well 
being 

F. Stephan Mayer1 & Cynthia Frantz1 

 
1Oberlin College, Oberlin, United States 

Introduction 
The Connectedness to Nature Scale (CNS; 

Mayer & Frantz, 2004) is designed to 
measure individuals’ experiences of feeling 
that they are plain and simple members of the 
natural world. Our work has focused on three 
primary areas: determinants of connectedness 
to nature (CN), the impact of CN on pro-
environmental behavior, and the impact of 
CN on well-being. The present talk will 
provide an overview of our past and current 
work and discuss the implications of our 
work for environmental education programs 
and environmental activists concerned with 
climate change to create messages that are 
more influential.   

Determinants of CN 
We consistently find that even relatively 

brief exposure to natural settings can increase 
CNS scores. Moreover, we observe no 
difference in CNS scores for individuals 
exposed to more or less dramatic views of 
nature.  Viewing videos of natural settings, 
looking out onto green space, and exposure 
to indoor plants has also been shown to 
increase CNS scores. Lastly, increased focus 
on the object self, especially when the 
individual is high in narcissism or holds anti-
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environmental attitudes, has been shown to 
decrease CNS scores. 

CN and Pro-Environmental Behavior 
Our work consistently demonstrates that 

the CNS is a better predictor of pro-
environmental behavior than the NEP or 
other knowledge based measures.  With both 
self-report measures and actual behavioral 
measures, we find that controlling for NEP 
scores, that the CNS still predicts pro-
environmental behavior, while controlling for 
CNS that the NEP does not.  Similar findings 
are obtained for other knowledge-based 
measures. 

CN and Well Being 
In a series of studies we find that the CNS 

is consistently associated with measures of 
well being, such as positive affect, vitality, 
and meaningfulness in life. In one study we 
surveyed people who had just participated in 
an outdoor adventure activity. We found that 
CNS was related to reduced stress and 
anxiety, and increased joy and vitality. 

Contrasting the CNS with a measure of  
attention restoration, we find that the CNS  
mediates the exposure to nature/well being 
effect, while the attention restoration 
measure did not.  Additionally, we find a 

similar pattern in the relationship between 
exposure to nature and the ability to solve a 
personal problem.  

Implications for Environmental Education 
and Climate Change Messages 

In light of our findings, we argue that 
environmental education programs, if their 
intent is to increase pro-environmental 
behavior, should focus more on increasing 
CNS scores and less time focusing on solely 
knowledge factors related to climate change 
or sustainability issues.  Furthermore, we 
suggest that instead of using fear 
communications to promote action around 
climate change, we suggest that messages 
that highlight the benefits of feeling more CN 
might promote both individuals’ well being 
and their pro-environmental behavior aimed 
at reducing climate change. 
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Commuting Stress and How New Information Technologies Could 
Help 

R. G. Sposato1 & R. Cervinka1 
1 Medical University of Vienna, Institute for Public Health, Vienna, Austria 

Introduction 
It is undeniable that the way to work is 

mostly one of the less enjoyable events of the 
day and can cause psychological as well as 
physiological strain.  

Up to today research has clearly shown, 
that commuting stress is affected by variables 
such as control (Kluger, 1998; Sposato, 
2011), predictability (Evans, Wener, & 
Phillips, 2002; Sposato, 2011), the duration 
of the commute (Evans & Wener, 2006; 
Sposato, 2011) and impedance (Novaco, 
Stokols. Cambpell, & Stokols, 1979). From 
the mostly atheoretical work, two major 
theory based approaches stand out: Novaco 
et al.' (1979) theory of impedance, argueing, 
that the stress commuters experience is a 
function of how hindered they are in reaching 
their workplace and Kluger's (1998) 
refinement of the impedance theory, which 
highlights control as the salient factor. 

The present study investigates the impact 
of several factors on the stress that 
commuters experience and clarifies possible 
relations between variables, with the main 
hypotheses being: (a) Control is the most 
prominent predictor of commuting stress. (b) 
The effect of predictability is not linked to 
the precondition of lack of control. (c) The 
duration of the commute has a moderating 
effect. 

Method 
For the purpose of this study, an online 

questionnaire was completed by 363 
commuters of the Vienna region (54% 
women, 37 mean age, 33.9% cyclists, 40.1% 
public transport users, 25.1% drivers). 

Analysis was carried out using multiple 
regression with single predictors (control, 
predictability, duration of the commute, 

impedance, costs & years of commuting) and 
interaction terms.  

Results 
Results suggest that control is the most 

powerful predictor of stress. The duration of 
the commute significantly interacts with 
control, yielding that the effect of control 
grows over time. Moreover control 
significantly interacts with predictability, 
indicating a reciprocal aggravation of the 
effects of both variables.  

Discussion 
Based on these findings a new research 

model is proposed. Furthermore the results 
are discussed in the light of possibilities that 
information technologies can provide and the 
experience gained in a related project on the 
development of a new route-guiding 
platform. Measures that could positively 
affect the experience of commuters are 
presented, in particular concerning the usage 
of mobile devices combined with real time 
traffic information.  
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Environmental Generativity:  
Exploring the Motivation to Leave a Social Legacy and Positive 

Guidance for Others Regarding Environmental Protection 

T. L. Milfont1, & C. G. Sibley2 
1 Victoria University of Wellington, Wellington, New Zealand 

2 University of Auckland, Auckland, New Zealand 

Introduction 
Environmental issues entail not only a 

social conflict (private vs. public interests), 
but also a temporal conflict (short- vs. long-
term interests). Supporting this, past research 
has shown that future-oriented individuals 
(those who are aware of, and concerned 
about, the future consequences of their 
actions) tend to care and act more to address 
environmental issues than present-oriented 
individuals. 

Extending this line of research on the role 
that perceptions and cognitions about future 
time has in people’s assessment of 
environmental issues, we recently showed 
that attitudes toward climate change 
responsibility predict differential support for 
political parties only for people who have 
children (Milfont, Harré, Sibley, & Duckitt, 
in press). 

We proposed an ‘environmental 
generativity’ account to theoretically ground 
our findings that may also explain other 
findings on the association between parental 
status and environmental concern, in which 
people with children often show greater 
environmental concern than those without 
children. 

Based on Erikson’s (1950) theory of life-
span development, we argued that 
‘environmental generativity’ relies on 
intergenerational continuity and is expressed 
by a desire to leave a social legacy and 
positive guidance for others regarding 
environmental protection. 

The Present Study 
Instead of relying on parental status as a 
distal indicator of generativity, we used a 

direct measure of generativity (Loyola 
Generativity Scale) to assess its relationship 
to environmental issues in the present study. 
Regression analyses were conducted to 
examine the extent to which generativity 
predicts preservation attitudes and self-
reported ecological behaviour.  

Results and Discussion 
Generativity predicted significant unique 
variance in preservation attitudes (β = .18, t = 
2.57, p < .05) and ecological behavior (β = 
.21, t = 2.89, p < .01), over and above the 
effects of demographic variables, future 
orientation and humanitarian values. These 
findings support the empirical associations 
between a general disposition for generativity 
and concerns for environmental issues, and 
provide support for the concept of 
‘environmental generativity.’ That 
generativity predicted environmental 
attitudes and self-reported ecological 
behaviour after controlling for long-term and 
selfless orientations, indicates that 
generativity is another important 
psychological variable that motivates people 
to show concern for, and take action on, 
environmental issues. Future research to 
further explore the ‘environmental 
generativity’ concept will be outlined. 
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Many roads to Rome: Time perspective, environmental knowledge 
and conservation behavior among Argentines 

Sonja M. Geiger1 & Claudia Dombois2 
1 Friends of the Earth, Argentina 

2 University of Heidelberg, Germany  

Introduction 
As shown in various previous studies, a 

future-oriented time perspective is positively 
connected with pro-environmental attitudes 
(Milfont & Gouvia, 2005) and pro-
environmental behavior, for example, 
recycling (Strathman et al., 1994). 

In a recent publication, Zimbardo and 
Boyd (2008) present a new time perspective, 
which they call the “transcendental future 
perspective”, involving consideration of 
future events beyond one’s own life time. 
The widely accepted definition by the UN 
(1987) of sustainable development as one 
that “meets the needs of the present without 
compromising the ability of future 
generations to meet their own needs”, 
requires exactly this type of time perspective. 
This leads to the plausible, but so-far 
untested hypothesis that a transcendental 
time perspective might be as important for 
the engagement in conservation behavior as 
other factors like environmental knowledge 
(Frick et al, 2004). 

Study design 
To test this hypothesis we conducted an 

exploratory study that contrasted two 
samples of Argentines that we expected to 
score equally highly in environmental 
attitudes and behavior, but differ in their 
approach to such: environmental activists and 
indigenous people. Whereas we expected the 
former to base their environmental beliefs 
and conduct on knowledge rather than on 
transcendental beliefs, we expected the 
opposite to be true for the latter. 

The internet based survey applied the 
following scales: 
• a short version of the Zimbardo Time 

Perspective Inventory, (Zimbardo & 
Boyd, 2008) 

• the New Environmental Paradigm scale 
(Dunlap et al., 2000)  

• a 14-item conductive scale (cf. Hess et 
al., 1997) 

• and a new 36-item environmental 
knowledge scale (cf. Frick et al., 2004)  

Results and discussion 
Preliminary simple group comparisons 
showed that indigenous people displayed an 
equally high level of concern for the 
environment and engagement in conservation 
behaviors as the environmental activists. 
Regression analyses point to differential 
predictor patterns in the 2 groups. Indigenous 
people scored comparatively low on the 
knowledge scale while exhibiting a higher- 
than- average consideration of far future 
events and belief in continuation of one´s life 
after physical death. The authors conclude 
that a transcendental time perspective seems 
to lead people to naturally adhere to 
sustainability principles, even in absence of 
environmental knowledge. This novel finding 
might pave
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Introduction 
Previous studies focus on the investigation 

of the intentional process which promotes 
energy conservation behavior. However, 
little research has been conducted to examine 
the unintentional process which inhibits this 
behavior. This study used the dual motivation 
model of environmental behavior (Ohtomo & 
Hirose, 2007) to examine the inhibiting effect 
of unintentional component on energy 
conservation behavior.  

The dual process model assumed that two 
types of motivations determined 
environmental behavior. The first is 
behavioral intention, which is conscious 
deliberation leading to intended eco-friendly 
behavior, similar to TPB. The second is 
behavioral willingness, which is a reaction to 
a situation leading to unintended or 
unplanned eco-unfriendly behavior. 
According to the model, behavioral 
willingness moderates the relationship 
between intention and behavior. 

Our study examined the role of behavioral 
intention and behavioral willingness in 
predicting future energy conservation 
behavior. Moreover, we investigated the 
effects of cognitive components, i.e., attitude 
for behavior, injunctive norm, descriptive 
norm, and perceived behavior control on the 
dual motivations. 

Method  
At time 1, undergraduate participants 

completed a questionnaire accessing 
motivational and cognitive components. At 
time 2, participants (n = 90) completed a 
questionnaire assessing energy conservation 
behavior over the previous 2 weeks.  

Results and Discussion 
Figure 1 showed the result of path 

coefficients of the model. The fit indexes 

indicated a good fit of the model, χ2 (10, n = 
90) = 8.63, n. s., GFI = .97, CFI = 1.00, 
RMSEA = .00. Both behavioral willingness 
(β = -.30, p < .01) and behavioral intention (β 
= .48, p < .01) determined energy 
conservation behavior. Moreover, behavioral 
willingness had an inhibiting effect on 
behavioral intention (β = -.41, p < .01). Thus, 
the effect of behavioral intention on the 
energy conservation behavior might be 
interrupted by behavioral willingness, either 
directly or indirectly. Then, perceived 
behavior control affected behavioral 
willingness (β = -.29, p < .01) and injunctive 
norm affected behavioral intention (β = .23, p 
< .05). Descriptive norm and attitude for 
behavior had no significant impact on any 
constructs. Hence, behavioral control 
weakens the unintended motivation which 
leads energy waste, and behavioral intention 
is formed by injunctive norm rather than 
attitude. 
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Fig. 1: The structural model of energy conservation 
behavior 
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Introduction 
Unlike some social behaviors which are 

clearly tied to a specific ingroup context, we 
enact pro-environmental behaviors in a range 
of contexts.  Although previous work on 
normative influence has focused on the 
impact of the norms of one salient ingroup on 
behavior (E.g., Terry & Hogg, 1996), we 
propose that for behaviors that are performed 
in multiple contexts, the interplay of multiple 
group norms may influence behavior.  

Specifically, we propose the following: 
• The degree of conflict between the 

norms of multiple ingroups will be 
associated with behavioral decisions 
over and above the global norm.  

• The direction of this influence will 
depend on people’s initial pro-
environmental orientation.  

Methods 
In Study 1 (online international sample), 

and 2 (Australian university students) we 
used surveys to examine the association 
between measured norm conflicts and pro-
environmental behavioral intentions.  We 
computed norm conflict by creating a 3-way 
difference score reflecting the degree of 
divergence between the descriptive norms of 
the 3 groups (family, friends and 
peers/colleagues in Study 1, and family, 
fellow students and Australians in Study 2). 

In Study 3 (student sample) we 
manipulated norm conflict by asking 
participants to reflect upon the extent to 
which various ingroups are similar vs. the 
extent to which they are different in terms of 
what they do to minimize their 
environmental impact.   

In all studies we measured participants’ 
behavioral intentions, and perceptions of 
efficacy, in studies 2 and 3 we also measured 
pro-environmental attitudes. 

Results 
 Studies 1 and 2 revealed that the degree 

of conflict between norms did have an impact 
on behavioral intentions over and above the 
effect of the global norm.  Results of Study 2 
also showed that this effect was moderated 
by attitudes, such that for those who had 
positive pro-environmental attitudes conflict 
was motivating, whereas for those with more 
negative attitudes, increased norm conflict 
was associated with reduced intentions to 
engage in pro-environmental behaviors.  

Experimental data support the causal 
nature of the association between norm 
conflicts and behavioral intentions, with the 
results of Study 3 replicating the interaction 
between norm conflict and pro-
environmental attitudes shown in Study 2.    

Discussion 
These studies demonstrate that the norms 

of multiple ingroups may impact on 
behavioral decisions in the environmental 
domain.  Specifically, we demonstrate for the 
first time that the degree of conflict between 
multiple ingroup norms impacts upon 
behavior over and above the global norm.  
The results also highlight the fact that norm 
conflicts may be experienced as either 
motivating or demotivating, depending on 
your initial environmental 
attitudes/commitment.  The results highlight 
an additional consideration for the design of 
social norms based behavior change 
interventions. 
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Introduction 

Recent interest in energy conservation has 
focused more attention on the potential 
benefits of compact cities. For compact cities, 
however, there needs to be a greater 
willingness of citizens to reside in apartment 
complexes. The Japanese, however, have 
preferred detached houses. Hence, research 
on factors for house type choice could be a 
significant contribution to this issue. 

Although traditional studies consider only 
physical factors like accessibility to a CBD 
and land price, Aoki (2010) finds that 
conformity to majority and cultural norms 
were influential in house choice. Historical 
changes attributed to these norms, however, 
have not been clarified. Hence, this study 
aims to clarify the time series variation of the 
factors affecting housing choice behavior. 

Hypotheses 

Considering that apartment dwellers are 
increasing, two hypotheses were set: the 
impact of conformity that influences living in 
a detached house is decreasing (H1); and the 
impact of conformity that influences living in 
an apartment is increasing (H2). Moreover, 
considering that environmental awareness 
has recently increased, two hypotheses were 
assumed: the cultural norm to live in an 
apartment has more impact than in the past 
(H3); and the pressure to live in a detached 
house resulting from the cultural norm is 
decreasing (H4). 

Method 

1973 questionnaires were distributed by 
hand; 551 were collected by mail (27.9%). 
The questionnaire measured the impact of the 
following factors when making house type 
choice: conformity, cultural norm, rent, 
house area, abundance of medical facilities, 
and education level, using a 6-point scale. 

Tab. 1: Changes in the impact of conformity and norm 
> 15 yrs < 5 yrs

Detached Conformity 4.31 3.39 t (215)= -6.87. p < .001
Norm 4.25 3.51 t (215)= -4.48. p < .001

Apartment Conformity 2.64 3.24 t (75)= 3.09. p < .001
Norm 2.32 2.18 t (124)= -.72. p = n.s.

Resident yearsHouse type Variables Welch's t-test

 
Results 

Respondents were divided into four 
groups: apartment dwellers residing for less 
than 5 years; apartment dwellers residing for 
more than 15 years; detached house residing 
for less than 5 years; and detached house 
owners residing for more than 15 years.  

The results shown in Tab.1 suggest that 
the impact of conformity on selecting 
detached houses is decreasing, but that the 
impact of conformity of selecting apartments 
is increasing. Tab.1 also suggests that the 
impact of cultural norm is decreasing for 
detached houses, but did not change for 
apartments. Hence H1, H2 and H4 were 
supported; H3 was not supported. 

A logistic regression analysis was also 
applied using house type as the dependent 
variable. The result for owners of more than 
15 years showed that conformity, norm and 
house price were significant for detached 
house owners; medical facility was 
significant for apartment dwellers. As for 
dwellers of less than 5 years, education was 
significant for detached house owners. These 
results also suggest validity of the hypotheses, 
and considering the correlation between 
conformity and norm(r=.48), norm could be 
an essential psychological factor affecting 
housing choice. Finally, implications such as 
some campaign were discussed. 
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Introduction 
Urban shrinkage has been accepted as a 

demographic fact with socio-spatial and 
economic consequences (Oswalt, 2005). 
Policy makers and planners have been 
developing strategies to cope with this new 
urban condition. The authors advance the 
idea that retirement migration and health 
tourism can be part of such strategies and ask 
the question: What are the opportunities for 
retirement migration in shrinking European 
cities? 

Ageing may be a crucial catalyst in the 
economic and ecological revival of shrinking 
cities. Immigration of elderly people can 
provide economic opportunities, jobs and a 
sustainable development perspective for 
shrinking cities, as they bring their savings 
and pensions to the city, in search for a place 
of high living quality with good health care 
and green recreational space around the 
corner. 

By considering quality of life in the 
context of people’s everyday life, a 
conceptual framework has been developed 
based on a place theory (Bonnes et al., 2010) 
and its related ‘affordances’ (Gibson, 1979). 
It is used to examine the recreational 
potential of open and green spaces in 
shrinking cities for retirement migration as a 
major determinant of living quality in urban 
settings. A hypothesis is that derelict public 
spaces, vacant lots and properties can be 
converted to serve the needs of an older 
population by stressing specific everyday life 
conditions (Lefebvre, 1974) and offering 
opportunities for a healthy lifestyle.  

Method 
The paper makes use of empirical insights 

of case studies. First, by reviewing previous 
studies elements of the conceptual 
framework—environmental features, 
affordances and resulting quality of life 
implications are specified. Second, it uses 
two case study regions—Leipzig (Germany) 
and Walcheren (The Netherlands)—to 
exemplify affordances and its related quality 
of life by use of quantitative data and GIS 
mapping.  

Results 
The research provides a first toolkit of 

indicators and programmatic qualities of 
urban open spaces to describe conditions for 
retirement migration in Europe. Early results 
of the case study regions show that attractive 
key features or ‘affordances’ for retirement 
migration indeed coincide with settlement of 
elderly in some occasions. Sometimes it does 
not, which may either point at unknown 
barriers and lack of demand, or as yet unused 
or undiscovered potential for retirement 
migration in the near future. A place-based 
approach to planning and design of 
retirement settings is discussed. The paper 
discusses for the variety of green open space 
types specific opportunities for aging 
population and requirements for particular 
transformation and adaptation strategies. 
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Introduction 
The purpose of our study was to 

investigate (a) whether propensities to 
perform health preserving behaviors and 
environmentally friendly behaviors are 
correlated and (b) to which degree 
correlations between the two types of 
behavior can be attributed to common roots 
such as personality, values, and/or 
demographic variables. Our major hypothesis 
was that proenvironmental behavior and 
health behavior are related. Further we 
expected that this relationship can be 
attributed to common background factors, 
namely conscientiousness and values. 

Methods 
The survey was administered in 2005. We 

had a convenience sample of 269 Hungarian 
residents, age 18+ who filled out a 12-page 
questionnaire. For measuring 
proenvironmental behavior we used the 
General Ecological Behavior (GEB) scale 
(Kaiser, 1998). We constructed a new 
measurement for health behavior based on 
goal-directed approach. We also measured 
values and one of the big-five factors, 
conscientiousness. 

Results 
We built a structural model. In the first 

step we analyzed the bivariate correlation 
among the two behavior categories by means 
of confirmatory factor analysis. In the second 
step partial correlation analysis by means of 
structural equation modeling was conducted, 
controlling for a number of background 
characteristics that might function either as 

common antecedents (reflecting personal 
resources) or suppressors (reflecting basic 
differences in opportunities for performing 
the two types of behavior between groups 
defined by the suppressor). In the third step 
the same procedure was conducted as in Step 
2, but now controlling for both relevant 
background characteristics and the included 
personality trait. In the fourth step again the 
same procedure was conducted, but now also 
controlling for the individual’s value 
priorities. The results show that there is a 
significant attenuation on the correlation 
between health and proenvironmental 
behavior when background characteristics, 
conscientiousness and value priorities 
together are present as common antecedents. 
This indicates that all these factors contribute 
to explaining the relationship between the 
two behaviors.  
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The effect of travel mode choice on social perceptions 

B. Gatersleben 
 University of Surrey, Department of Psychology, Guildford, UK  

An urban road passes alongside a park. 
Three youths are in the park. Someone drives 
past in a car and sees ‘a few lads who are up 
to no good’. A passenger on a bus that stops 
at the local stop notices them and wonders: 
‘What are they up to?’ Someone walking past 
hears them making fun of each other. 

 
This research examined the link between 

mode use and social perceptions in urban 
environments. It was hypothesised that in 
unfamiliar situations mode use can affect 
social perceptions through stereotype 
activation. In familiar places mode use is 
related to social perceptions by promoting (or 
reducing) intergroup contact. 

 
Study 1. Stereotypes can be activated with 

very brief exposure but longer exposure can 
dissipate this effect (Kunda, Davies, Adams 
and Spencer, 2002). When people drive 
through an environment they usually have 
only very brief exposure to this environment, 
which is not the case when they walk. It is 
hypothesised therefore, that car use may 
result into more stereotypical views than 
walking. In an on-line experiment people (n 
= 245) were shown a brief video of a group 
of youths play-fighting in a park along an 
urban road. They saw this film from the 
perspective of a car passenger, a cyclist, a 
pedestrian or a bus user. Those who saw the 
video from a pedestrian perspective found 
the young people significantly less irritating 
(F = 2.54 (3,163), p = .001) and felt 
significantly more pleasant (F = 5.10 (3,165), 
p = .002) than those who were in a car. Car 
users also indicated that they felt more 
intimidated but this was not statistically 
significantly different. 

 
Study 2. Intergroup contact can 

significantly improve intergroup relations 
(Pettigrew and Tropp, 2006). The amount of 
travel and mode use may therefore have a 

significant impact on social perceptions. A 
survey (n = 644) in two very distinct 
neighbouring communities (low and high 
SES) examined social perceptions of the two 
areas. Regression analyses examined whether 
positive (e.g., I like the people, people like 
me live here) and negative views (e.g., 
people don’t look after their property, there is 
loitering) of the two areas were related social 
contact (I talk to others, smile at others) and 
travel. In the low SES area positive views 
were significantly related to amount of 
walking and social contact and this was 
particularly strong for those who did not live 
in the area (adj R2 = .44, F = 28.12 (11,438), 
p < .001). Similar, effects were found for 
negative views (adj R2 = .14 (F = 7.67 
(11,439), p < .001). For the high SES area 
travel and engagement was related to positive 
views only but this did not vary with 
residency (adj R2 = .33 F = 24.51(11,510), p 
< .001). 

These findings have important practical 
implications for communities and society as 
a whole. Attempts to empower local people 
to take action and promote wellbeing and 
sustainability in their society are not going to 
be effective if such communities do not exist 
or are eroded by an increase in car use and a 
decrease in journeys on foot.   
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Sinus-Milieus® 
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The impact of climate change can be 
noticed in an increase of weather extremes 
like storms, floods, heat waves etc. These 
events are likely to continue to increase in 
probability in the future. Since it is not 
possible to eliminate the consequences of 
climate change completely, people need to 
adapt to such events. Because of the 
necessity to adapt, it is likely that 
vulnerability and adaptive capacity to climate 
change will differ between social groups. In 
this presentation project results of a survey 
on adaptation to climate change in the region 
of Northern Hesse in Germany will be 
reported. The research project KUBUS1 is 
part of the climate change adaptation 
network KLIMZUG2

The foundation of the survey is a model, 
which extends the Theory of Planned 
Behavior (Ajzen, 1991) with specific 
variables for better matching the prediction 
of a certain adaptation behavior to climate 
change. Certain variables, like those which 
represent the time delay trap and the 
vulnerability trap, that are parts of the 
resource dilemma structure (Ernst, 1997) 
found here, are playing a relevant role for the 
perception of climate change and furthermore 
for the actions that will take place for 
adaptation needs. 

 and is funded by the 
Federal Ministry of Education and Research. 

Our empirical approach encompasses a 
long-term study in the form of a three-wave 
panel survey, with one-year intervals 
between the waves. The first wave has taken 
place in May 2010. The questionnaire was 
sent out to 2050 households in Northern 
Hesse (with a return of 450). The second 
wave will be sent out in May 2011.  
 The survey questionnaire consists of three 

                                                
1 Supporting regional adaptation to climate change by 

socio-scientific surveys, simulation and scenarios  
2 http://www.klimzug-nordhessen.de/ 

parts. Perception of climate change, 
adaptation behaviors, and the willingness to 
perform them under three different weather 
conditions (heat, storm and heavy rain) 
represent the first part. The second part is 
about the readiness to help needy people in a 
neighborhood during a heat wave. The third 
part of the survey comprises questions about 
the sociological lifestyle of a person using 
the Sinus-Milieus®3

The goal of this research is to show how 
people of the different lifestyles adapt to 
climate change, and which variables lead to 
such a performance. Exemplary results of 
this survey are that mainstream milieus have 
significantly lower values in the 
consideration of future consequences scale 
(Strathman et al., 1994) than other milieus. 
Furthermore, for Hedonists, in comparison to 
other milieus, the only influence factor for 
performing an adaptation action, examined 
with the TPB, is the attitude towards the 
action. Hence these results point out that 
influences of the different variables on 
climate change adaptation behavior differ 
between the lifestyles, as will be 
demonstrated more detailed during the talk. 

, which are used as social 
grouping. 
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Illegal pedestrian crossings constitute a 
high risk for traffic safety. In order to 
increase traffic safety at large intersections, 
signalized pedestrian crossings with a central 
traffic island and a traffic light control 
enabling pedestrians to cross in one attempt 
are widely in use.  

Based on a detailed behavior analysis of 
pedestrians at intersections with such a traffic 
light control in which the behavior of the 
pedestrians was analyzed in dependence of 
several factors as traffic light, vehicles and 
other pedestrians, we propose a stimulus 
control model considering crossing behavior 
at signalized intersections as a reaction to 
discriminative stimuli. According to this 
model, red lights signal negative 
consequences for crossing (S-), whereas 
green lights signal a safe crossing without 
negative consequences (S+). It was shown 
that by implementing such a construction, 
contradictory stimulus configurations in 
terms of the stimulus control model emerge. 
Pedestrians arriving at a red light can be 
exposed to different contradictory stimulus 
patterns; the signal relevant for the first 
crossing can be red while the signal behind 
the center refuge island is green or it can be 
the case that oncoming pedestrians from the 
opposite side of the road cross legally. 

In the first case, it can be deduced from 
the model that the consecutive green traffic 
light (excitatory S+ for the behavior 
“crossing”) interferes with the inhibitory 
property of the red signal (S-). Consequently, 
the number of pedestrians crossing although 
the relevant light shows red should increase 
in presence of a “consecutive green light”. In 
the second case, it is evident that oncoming 
pedestrians have been associated with 
protection and thus function as a safety 

signal. Hence, they have become an S+ for 
the particular behavior “crossing”. 
Consequently, the number of pedestrians 
crossing although the relevant light shows 
red should increase in the presence of the S+ 
“oncoming pedestrians”.  

Performing a detailed behavior analysis it 
was shown that illegal pedestrian crossings 
are promoted by contradictory stimulus 
patterns. The reactions to the stimuli are 
conflicting as the crossing behavior is 
inhibited and, simultaneously, this specific 
inhibition is weakened by the consecutive 
green signal as well as oncoming pedestrians. 

In general, it is proposed that an increased 
risk for illegal crossings is caused by 
interfering excitatory stimuli weakening the 
inhibition induced by a red traffic light.  

Empirical data show that the incongruent 
stimulus configurations described above 
multiply the risk of illegal crossings. In a 
situation where the relevant traffic light is red 
and the consecutive light is green the risk of 
an illegal crossing is 200 times higher than 
without the consecutive green light. A 
configuration with oncoming pedestrians 
reveals a 10 times higher risk for illegal 
crossings.  

Time-delayed red phases of consecutive 
traffic lights and the resulting contradictory 
stimulus situations increase the risk of illegal 
crossings. Thus, an inspection and if 
necessary a modification of such traffic light 
controls is recommended.  

Our study can be seen as an example that 
the development of activities for the 
prevention of fatalities by traffic planning 
based on behavioral theories is a fruitful 
approach and that what is already known 
about the control of behavior by stimuli 
should be taken into account. 



 
 

Business as usual, taking the car, or staying at home? Psychological 
and situational predictors of how German students react to a temporal 

rail strike 

C. A. Klöckner 
Norwegian University of Science and Technology, Trondheim, Norway 

Introduction 
When conducting a study on travel mode 

choice an unintended natural experiment 
occurred: after the majority of participants 
started a one week travel log the German 
Rail Drivers Association went on strike and 
reduced the number of available trains by 
about 50% for two days. 

People can react to a strike in three 
different ways: they either try to maintain 
their means of transportation, they shift to 
other modes or they cancel trips. The 
question addressed in the presented study is, 
if situational and psychological variables 
(theory of planned behaviour extended by 
habits) can explain which of those strategies 
is applied.  

Method 
In November 2007 all students of the 

Ruhr-University Bochum, Germany, were 
asked for participation in a study that 
consisted of an online questionnaire 
recording psychological variables, socio-
demographics, situational conditions and a 
subsequent travel diary (one week). For a 
sub-sample of participants the travel log 
included the days of the strike (N=2.084). 
Due to the limited role rail traffic plays on 
short distances the analysis has been limited 
to trips longer than 30km. 

Results 
An analysis of the travel patterns revealed 

a significant decrease in the number of trips 
per person per day conducted with PT 
(t=7.50, df=2083, p<.001) and a significant 
increase of number of trips with a car (t=-
4.80, df=2083, p<.001) during the strike. 

For the following analyses only 
participants were selected that conducted 
trips longer than 30 km (N=344). This group 

was divided into people that did not change 
their travel behavior during the strike 
(n=157), people that cancelled/postponed 
trips (n=128) and people that substituted train 
trips by car trips (n=59). 

ANOVAs with post-hoc tests show that 
people in the substituting group have a 
significantly lower PBC and less positive 
attitude to use PT than the other two groups. 
Furthermore, they have a higher car-
availability. People cancelling trips have a 
stronger PT-habit than the other two groups. 

Finally, a multinomial logistic regression 
with group membership as dependent 
variable was calculated (“no change” as 
reference category). Significant predictors of 
being in the cancelling group were a strong 
PT-habit and conducting only few trips to the 
university in general. Significant predictors 
of substituting the train with the car were a 
weak PBC for how to use PT, a strong 
intention to use PT, a strong PT-habit, and a 
large number of trips in the travel log in 
general. Car availability was not a significant 
predictor. 

Discussion 
People with strong PT-habits seem to 

cancel trips when an unanticipated 
unavailability of their habituated travel mode 
occurs whereas people with weaker habits 
either use the normal means of transportation 
or switch to the car, if their PBC for bus use 
is low. This underlines the assumption that 
strong habits over time lower the ability to 
effectively cope with situational changes. 
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Relation between Privacy and Place Attachment in Student Housing 
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Introduction 
Students often move to the city in which 

their university is located. Such voluntary 
relocation has implications for place 
attachment, described as the affective bond 
or link between one individual and a specific 
place and/or the people living in that place. 
Developing emotional ties with their new 
environment is important, because place 
attachment positively affects well-being 
(Harris, Brown, & Werner, 1995). 

Living in student housing, in which 
facilities are often shared, has consequences 
for one’s need for privacy as well (defined as 
a personal experience pertaining to excessive 
amounts of social exchange; Haans, Kaiser, 
& de Kort, 2007). Obtaining an optimal 
amount of privacy is important to people, 
because it serves functions such as 
rejuvenation, autonomy, and self-reflection 
(Pedersen, 1997). 

Although research on the relation between 
privacy and place attachment has been 
surprisingly scarce, it suggests that a high 
need for privacy (i.e., too much social 
exchange) is detrimental to place attachment 
(e.g., Harris et al., 1995). In the present 
research, we aimed to confirm this relation. 
Also, we investigated whether the relation 
between privacy and place attachment was 
explained by the extent to which students 
were successful in attaining privacy related 
goals (e.g., self-reflection). In addition, we 
explored whether sharing facilities affects 
privacy regulation.  

Method 
An online survey was completed by 369 

students living in shared student housing. 
Measures included three dimensions of place 
attachment (i.e., social bonding, place 
dependence, and place identity), a behavior-
based need for privacy scale (cf., Haans, et 
al, 2007), three privacy-related functions 

(rejuvenation, autonomy, self-reflection), and 
a well-being measure. 

Results and discussion 
As expected, place attachment was positively 
related to well-being (r > .12). Moreover, the 
need for privacy correlated negatively with 
the three dimensions of place attachment, 
suggesting that students who experience a 
suboptimal level of privacy are indeed less 
likely to develop strong place attachment. 

Mediation analyses revealed that this 
relationship was mediated partly by the 
extent to which privacy goals were attained, 
especially autonomy and self-reflection. In 
other words, optimal levels of privacy 
increased place attachment, because it 
offered opportunities for contemplating on 
past behavior (i.e., self-reflection), and 
autonomy. Interestingly, sharing facilities 
(e.g., a kitchen or bathroom) predicted the 
need for privacy only poorly. In contrast, the 
degree to which the student and his or her 
house matched was found to be a better 
predictor of the need for privacy.  

This research can inform the design of 
student housing as well as the optimization of 
processes for room/house allotment and 
selection.  
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Introduction 
More than 15% of the Swiss population 

suffers from road traffic noise exceeding the 
threshold limits (BAFU, 2009). Exposure to 
traffic noise may cause serious health 
problems, such as sleep disturbance (de 
Kluizenaar, Janssen, van Lenthe, Miedema, & 
Mackenbach, 2009) or high blood pressure 
(Babisch, 2006). In addition to technical 
improvements and government policies, 
motivating individuals to switch to noise 
reducing behavior (e.g., eco-driving and using 
of low-noise tires) has the potential for noise 
reduction. Therefore, the aim of this study was 
to investigate the process of behavior change 
regarding the production of individual road 
traffic noise with special focus on motivating 
and inhibiting individual factors. 

Method 
First, we conducted a literature research on 

continuum and stage models in the fields of 
environmental psychology, health psychology, 
and applied social psychology. Based on this 
literature we developed a comprehensive 
theoretical process model, with 5 stages, 
explaining environmentally relevant behavior 
change. Second, we conducted 16 individual 
interviews with experts in noise prevention 
and other relevant informants (e.g. 
motorcyclist, traffic planner). The constructs 
of the theoretical model provided the codes for 
the content analysis of the interview data. 

Results 
The findings of the interview analyses were 

used to refine our theoretical model. We 
identified general values, norms, and personal 
needs that increase or decrease the motivation 
to prevent noise. Furthermore, we explored 
aspects of perceived behavioral control, 

attitudes, and social norms towards specific 
noise-reducing behaviors, as well as the 
importance of knowledge about these 
behaviors. Finally, influences of the structural 
context were examined. The analysis showed 
that there are diverse motivating and inhibiting 
factors in every stage of the change from 
noise-producing to noise-reducing behavior. 
Whereas the psychological factors are more 
influential in the first three stages, the 
contextual factors are more influential in the 
last two stages. 

Outlook 
In the next step of this project, we will 

conduct a quantitative survey to test whether 
the conclusions of the qualitative interviews 
hold in a larger sample and to provide further 
empirical data on which the process model of 
noise-producing activities can be based. The 
resulting insights will be used for the 
development of noise-reducing interventions. 
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Advertisement content and its impact on paper saving in a restaurant 
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Introduction 
The movement and direction of our 

society is the vector sum of each contributor. 
Environmental psychologists practice this 
value on their researches. The sustainability 
problem is a result of individual and 
collective human behavior. It cannot be 
treated merely as an economic or 
technological problem, without considering 
the mechanisms that intervene on the 
behavioral side of it (Eigner, Schmuck, 2002). 
Therefore, this paper proves the importance 
of the bridging functions between 
environmental technology and environmental 
psychology through a napkin conservation 
experiment. The contents of this paper are 
divided into 5 parts. Motivations are given in 
part 1. Part 2 explains the details of material 
and methods of the experiment. In part 3, the 
result of the experiment is explained. Part 4 
discusses the main factors that effect saving 
paper in a restaurant.  Part 5 are the 
conclusion and future studies. 

Material and methods  
The main idea of the experiment is to 
compare the different effectiveness of 
advertisements of saving paper in restaurant. 
Three paper conservation advertisements are 
designed as (1) psychology advertisement 
with words only, (2) technology 
advertisement with professional knowledge, 
and (3) psychology & technology 
advertisement with easy understanding 
technology statistical number respectively. 
The experiment is at 3 similar restaurants 
around a university. Most customers of the 
restaurants are students and residents in the 
neighborhood. The advertisements are pasted 
on the napkin box on the table. The amount 
of the napkin used in the restaurants is 
calculated every day in the first week and 
every two days in the following two weeks. 
The conversation of the napkin contributes to 
30% reduction of napkin cost.  

Result 
As this paper assumed at the beginning, that 
ranking of the effectiveness of the 
advertisements is as following, 
Advertisement (3), Advertisement (1), 
advertisement (2). 

Discussion 
The factors influence napkin conservation 

includes acknowledgement, acceptability of 
the content, gender. One limitation of this 
experiment is that the restaurant with 
Advertisement (2) is on the east of the 
university, while the other two on the south. 
Therefore, the sample may not be in a good 
consistence. That could be one of the reason 
that why Advertisement (2) hardly had any 
influence on paper saving. 

Conclusion and future studies 
Consistent efforts taking out in 

encouraging paper saving on public places 
contrasts with equivocal evidence for 
effectiveness of those efforts. This paper tests 
whether content of the advisement does 
affect paper saving choice. The study 
investigated the impact of different 
advertisement content for paper saving in a 
restaurant. The best paper saving result of 
Advertisement (3) is taken as a proof of the 
well connection of the environmental 
technology and psychology that has a bigger 
power than each of them on the environment 
protection. 

Future study will focus on finding the 
better combination between environment 
technology and psychology to achieve better 
persuasion result. And another important 
study is to figure out a solution to make the 
achieved 30% reduction be permanent.  
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Symposium 

The role of values in environmental behaviour 

A. K. Helbig1 
1 University of Groningen, Groningen, the Netherlands 

Introduction  
This symposium will concentrate on the 

significant role of values in explaining 
environmental beliefs and behaviour. 
Research has found that four types of values 
seem to be related to environmental beliefs 
and behaviour, which is going to be 
discussed in this symposium. We will also 
focus on the importance of the right 
instrument to measure these values to allow a 
comparison of research results from for 
example different countries or stages in age.  

Values are desirable and transsituational 
goals, which vary in importance and which 
serve as guiding principles in a person’s live 
(Schwartz, 1992). Values influence beliefs, 
norms, attitudes and behaviours. 
Furthermore, they direct the knowledge 
which is accessible at a specific moment as 
well as how a situation is going to be 
evaluated or what is going to be noticed by a 
person. Through this influence values can 
affect actual behaviour. In this symposium 
we will focus on environmental beliefs and 
behaviour and according to previous research 
are egoistic, hedonic, altruistic and 
biospheric values in this case particularly 
important. 

In order to measure the strength of values 
appropriately it is necessary to use a reliable 
scale. The first presentation will discuss the 
importance of using similar numerical rating 
scales for the distribution of environmentally 
relevant values. The results show that 
measuring values with different scales can 
lead to different results. The second 
presentation focuses on the measurement of 
values in different age groups. The 
development of egoistic, altruistic and 
biospheric values in children will be 
discussed.  

The third and fourth presentations will 
focus on the distinction of these three  value 

clusters, augmented with a fourth ( hedonic), 
and the ways in which they are  related to 
environmental beliefs and behaviour. Both 
studies investigate if a distinction between 
these four value clusters can be made for 
different countries. The presentations will 
also concentrate on how the different values 
are related to environmental beliefs and 
behaviour. Whereas, the third presentation 
discusses a Mexican sample the fourth 
presentation will represent results of a 
Russian sample. Finally, the last presentation 
will focus on a practical application of the 
findings of the earlier discussed 
presentations. It will concentrate on the role 
of altruistic and biospheric values in the 
explanation of energy saving behaviour in an 
organizational context. 
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Numerical rating scales are frequently 
used in the social and behavioural sciences 
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without consideration of how the number of 
response categories influences various 
features of elicited environmentally relevant 
values (termed human values). We tested the 
hypothesis that the type of numerical rating 
scale will have statistically significant effects 
on the distribution and structure of human 
values.  

We examined differences in landholders’ 
responses to a survey of human values across 
either a 9-point or 6-point scale. Randomly 
selected rural landholders in the Adelaide 
and Mount Lofty Ranges, South Australia, 
were asked to respond to a survey containing 
13 human value items presented in the same 
order and response format, differentiated as 
either the 9-point (N = 200) or 6-point (N = 
200) rating scale. The overall rate of valid 
responses was 77.8 %. Multiple statistical 
tests including Mann-Whitney U, exploratory 
and confirmatory factor analyses, and 
Procrustes rotation were used to compare 
various features of human values across the 
two rating scales. Mann-Whitney U test 
indicates that the 9-point scale produces 
scores lower in the egoistic value orientation. 
Biospheric and altruistic value orientations 
do not differ significantly across the two 
rating scales. Exploratory and confirmatory 
factor analyses suggest that the transformed 
6-point scale corresponds more closely to the 
theorised, three-dimensional structure of 
human values. The same statistical tests 
applied to random sub-samples indicate the 
differences are unlikely the result of random 
effects. A Procrustes analysis indicates that 
the factor loadings computed from responses 
to the 9-point and 6-point samples are 
incongruent. One plausible reason for this 
incongruence is that intervals in the 9-point 
scale were smaller between the important (3) 
and very important (6) points than the lower 
end of the scale (-1 to 1), leading to the 
underestimation of value items assigned low 
scores, principally those related to egoistic 
values.  

The results suggest the rating scale length 
introduces an unaccounted, confounding 
variable that influences the distribution and 
structure of human values.  Observed 
variance in values cannot therefore be 

unambiguously assigned to scale item 
responses.  Researchers need to pay careful 
attention to differences in the rating scale 
when comparing estimates of human values 
across sub-samples, to ensure the validity and 
reliability of comparisons. 

Presentation 2: Developing an 
Instrument to Measure Egoistic, 
Altruistic and Biospheric Values in 
Children  

C. Garson, J.I.M. de Groot, & S. Bigham 

Bournemouth University, Bournemouth, United 
Kingdom   

Introduction 
Although there is a lot of research 

dedicated to exploring and understanding 
values in adults, there is relatively little 
research on values in children. The aim of 
this study is to construct, develop and 
validate a value instrument for children. In 
particular, this instrument will focus on pro-
environmental values, examining Stern, 
Dietz and Kalof’s (1993) three value 
orientations that form the basis for 
environmental concern, namely egoistic, 
altruistic and biospheric value orientations. 
Derived from the validated value instrument 
from de Groot and Steg (2008) that measures 
egoistic, altruistic and biospheric values in 
adults, we consider whether and how these 
values could be measured in children. This 
research may help us to understand whether 
children distinct biospheric values from the 
more general altruistic values and if so, from 
what age this happens. 

Method 
The instrument would take the format of a 

picture instrument, with each item as a 
picture sticker to place onto a Q-Sort 
response sheet. Before validation of the final 
instrument, there will be rounds of focus 
groups, pilot administrations, and training 
tests with children from local schools, in 
order to ensure that the instrument is 
accessible and understandable to the 
participants. The final sample includes 1000 
children from three primary schools in the 
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local area. The instrument will be 
administered during class time in the school 
environment. The distinction between 
egoistic, altruistic and biospheric values will 
be validated from the ages of 4 to 11 years 
old. 

The instrument will be based on a short 
version of de Groot and Steg’s (2008) value  
instrument. They selected 11 values from 
Schwartz’s scale and included two additional 
biospheric values. In line with Döring et al 
(2010), children will be asked to rank the 
importance of these 13 values ‘as a guiding 
principle in their lives’. Following Döring et 
al (2010), all values were accompanied with 
titled drawings as stimuli. 

Results 
We will use confirmatory factor analysis 

(CFA) to verify whether the data supports the 
groupings of values into an egoistic, altruistic 
and biospheric component. First, we will 
present CFA for the overall sample. Second, 
we will report the CFAs for the different 
ages.   

Discussion 
By developing and validating an 

instrument that examines egoistic, altruistic 
and biospheric values in children, it becomes 
possible to investigate when environmental 
values develop in children and how they are 
structured. 
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Research showed that four types of values 
are particularly relevant to understand 
beliefs, norms, and behaviour in the 
environmental domain: hedonic, egoistic, 
altruistic and biospheric values. These 
studies however took place in the Western 
world. The question remains if we can 
generalize the use of these values in the 
environmental domain to other parts of the 
world: to countries, in which not only living 
standards are lower but where also severe 
environmental problems exist. We designed a 
(survey) study in Mexico to address this 
question. 

The first aim of the current study is to test 
whether these four types of values can also 
be distinguished in non-European countries 
characterized by lower standards of living. 
Inglehart (1990) proposed that environmental 
concern is a typical phenomenon of post-
materialistic societies, in which individuals 
have fulfilled their basic needs for 
subsistence. This proposition suggests that 
biospheric values will only emerge as a 
separate value cluster in affluent societies. 
This leads us to the hypothesis that affluent 
people evaluate biospheric values as more 
important than less affluent people. However, 
others proposed that environmental concern 
is a more complex construct that emerges 
from many diverse factors. One of these 
factors might be the actual existence of 
environmental problems someone has to 
face. This implies that biospheric values can 
be endorsed by any individual, hence, 
independent of its socioeconomic status. The 
second aim of the study is to examine the 
relationship between the four types of values 
and environmental beliefs and behaviour. 
According to previous research (Perlaviciute, 
2009) environmental beliefs and behaviour 
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have a negative relationship with egoistic and 
hedonic values but a positive relationship 
with altruistic and biospheric values.  

We collected data on values among rich 
(N = 89) as well as poor (N = 71) populations 
in Mexico. As expected, the four types of 
values could indeed be distinguished in our 
Mexican sample by applying a Multiple 
Group Method analysis. Interestingly, 
biospheric values were evaluated as more 
important by the poorer as compared to the 
richer respondents. This leads us to conclude 
that the emergence of biospheric values is 
less dependent on the level of affluence as 
was suggested. Regression analyses showed 
that the relationships between the four types 
of values and environmental beliefs as well 
as behaviour are in line with the expected 
pattern. Specifically, egoistic and hedonic 
values were negatively related to 
environmental beliefs and behaviour, 
whereas altruistic and in particular biospheric 
values showed an opposite pattern, hence, 
were positively related to environmental 
beliefs and behaviour.  

Our findings indicate that the relationship 
between the four types of values and 
environmental beliefs and behaviour is not 
only of significance in European countries 
but also in non-European countries like 
Mexico. Furthermore, this study implies the 
importance of strengthening altruistic and 
biospheric values in order to induce pro-
environmental behaviour.  
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Values are desirable goals that serve as 
guiding principles in people’s life. As such, 
values can influence multiple beliefs, 
attitudes, norms, and behaviours 
simultaneously. Values determine what 
people attend to, what knowledge becomes 
cognitively most accessible, how people 
evaluate various aspects of the situation, and 
what alternatives are being considered, which 
in turn affects actual behaviour.  

Studies in the environmental domain 
generally revealed that environmental beliefs, 
attitudes, norms, intentions, and actions are 
particularly related to self-enhancement and 
self-transcendent values: individuals who 
strongly endorse self-transcendent values are 
more likely to have stronger pro-
environmental beliefs and norms and to act 
pro-environmentally, while the opposite is 
true for those who strongly endorse self-
enhancement values. Our studies showed that 
two types of self-transcendence values can be 
distinguished: altruistic values, in which 
people particularly consider the interests of 
other human beings, and biospheric values, 
in which people particularly consider the 
interests of nature and the environment as 
such, without a clear link to the welfare of 
other human beings. Recent studies in the 
Netherlands, Japan and Mexico suggest that 
it is also relevant to make a distinction 
between hedonic and egoistic values as 
separate clusters of self-enhancement values. 
As expected, egoistic and particularly 
hedonic values generally appeared to be 
negatively related to environmental 
preferences, while environmental preferences 
are mostly positively related to biospheric, 
and to a lesser extent, altruistic values.  
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We aimed to examine whether the four 
types of values can also be distinguished in 
Russia. Russia is a former socialist state that 
faces a rapid transforming to a capitalistic 
culture. Hedonic consumption seems to be a 
common phenomenon in Russia, while 
environmental concern seems not to be a 
major issue. This may affect the extent to 
which the four types of values can be clearly 
distinguished in the Russian culture, and it 
may affect the significance of values for 
understanding environmental preferences and 
behaviour.  

We conducted a study on values, 
environmental beliefs, norms, and behaviour 
in St. Petersburg, Russia. In total 122 
respondents completed the questionnaire. 
First, we tested whether the distinction 
between the four types of values can be 
validated in Russia by conducting 
confirmatory factor analysis and reliability 
analyses. Second, we examined to what 
extent the four types of values are related to 
beliefs, norms, behaviour, and policy 
acceptability related to car use. Results 
revealed that the four types of values can be 
distinguished, although some interesting 
differences with previous studies were found. 
Furthermore, relationships between values 
and beliefs, norms, behaviour, and policy 
acceptability were largely in line with our 
expectations.  

Presentation 5: Energy saving in 
organizational context: The role of 
environmental and altruistic values  

A. Loureiro1 & M. L. Lima1 

1 ISCTE-IUL Lisbon University Institute, Lisabon, 
Portugal  

Energy consumption causes global 
warming, and the associated climate change 
is one of the major problems facing humanity 
today. Organizational context is one of the 
contexts that have greater environmental 
impact, so demand for tackling climate 
change is to a large extent by changes in 
organizational activity. This reduction often 
implies a change of individual behaviour, so 
it becomes important to try to understand 

such behaviour, in order to design effective 
interventions. The contribution of individual 
behaviour that impacts on the environment in 
this type of context has not been the focus of 
much research, with some exceptions. 
Researchers have been presenting several 
results that show an important predictor role 
of psychosocial determinants on individual 
pro-environmental behaviour, namely 
behaviours related with energy saving (Vlek 
& Steg, 2007). The way we live and how we 
consume resources largely depends on what 
we value. Values are therefore essential 
variables in the explanation of 
environmentally significant behaviour. 
Besides the effects of values and attitudes, an 
important group of studies have been 
demonstrating the significant role of moral 
norm in the explanation of different pro-
environmental behaviours (De Groot, 2008).  

The objective of this study was to 
examine how altruistic and environmental 
values explain energy saving behaviour in an 
organizational context, the mediating role of 
altruistic and environmental attitudes, and the 
moral norm in this process. The group of 
participants is a random sample of 398 
workers from an organization with a strategic 
environmental orientation and internal pro-
environmental interventions. Participants 
answered a questionnaire evaluating the 
different variables considered: environmental 
and altruistic values and attitudes, moral 
norm for energy saving behaviours in the 
organizational context, and energy saving 
behavioural intention, besides 
characterization questions.  

The test of the proposed mediation model 
revealed a relation between environmental 
values, environmental attitudes and moral 
norm in the explanation of energy saving 
intention, and also a relation between 
altruistic values, moral norm and the energy 
saving intention. These results indicate that 
the conjunction of altruistic and 
environmental values provides an important 
contribution to explaining energy saving 
behaviour. The link between altruistic values 
and moral norm shows the relevance of the 
moral component of this type of pro-
environmental behaviour. The results also 
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indicate that when the context is 
characterized by an environmental 
framework, people showed a high intention 
to saving energy at work, giving some clues 
for the promotion of this type of pro-
environmental behaviour. Particularly, they 
suggest that an environmental framework 
may reinforce the relation between altruistic 
and environmental values and energy saving 
behaviours. This hypothesis could be 
addressed with a focus on the study of the 

social normative influences at the 
organizational context.  
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Electric vehicles and appropriate business models from a user 
perspective 

A. Peters, J. Hoffmann & E. Dütschke 
Fraunhofer ISI, Karlsruhe, Germany  

Background 
Currently electric vehicles are intensively 

discussed as a sustainable and energy-
efficient means of transport. They have the 
potential to realize advantages compared to 
traditional vehicles with regard to 
environmental impact and noise. However, 
so far they are not comparable to 
conventional vehicles with regard to 
maximum range, purchase price and 
refuelling duration as well as infrastructure. 
On the one hand, further technological 
breakthroughs are necessary. On the other 
hand, knowledge about consumer acceptance 
is crucial to direct necessary development of 
technology and to enable effective promotion 
of electric vehicles. Due to a low availability 
of electric vehicles so far, scientific findings 
and practical experience on consumer needs 
are rare. The empirical studies reported here 
therefore aim – by combining multiple 
methods based on general theories on 
technology acceptance and diffusion of 
innovation - to systematically explore factors 
influencing acceptance of electric vehicles by 
private consumers. In this context, promising 
target groups as well as attractive vehicle and 
mobility concepts are also examined. 

Methodology 
Figure 1 provides an overview over the 

multiple methods applied. First, interviews 
with eight experts for individual mobility 
behaviour and acceptance of innovations 
were conducted in order to identify the most 
relevant aspects for user acceptance of 
electric vehicles. An expert workshop was 
organised to identify promising target groups 
for electric mobility based on socio-
economic and attitudinal variables. 
Furthermore experiences and test reports on 
using electric vehicles, which are published 
in the internet, were systematically collected 
and analysed. Based on these studies, four 

focus groups, in which attractive vehicle 
concepts and business models were 
developed and discussed, were conducted 
with the previously identified target groups. 
 

 

Results 
Our presentation includes an overview on 

the findings from the various methods with a 
more detailed focus on the focus group 
results. A positive perception among 
potential users of electric mobility became 
apparent by the various methods, though 
potential users as well as the experts showed 
a high sensitivity for the disadvantages of 
electric vehicles as well. Characteristics of 
business models and vehicle concepts which 
reduce costs and ensure flexibility as well as 
simple usage are regarded as prerequisite for 
an adoption of electric mobility. The findings 
will be discussed in relation to the theoretical 
background of technology acceptance and 
with regard to innovations with a potential 
for more sustainability in general. 
Implications for the promotion of electric 
mobility will be drawn. 
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This symposium aims at addressing the 
interrelation between human relationships 
with nature, restoration and health. Being in 
nature positively affects well-being, 
restoration and health. Positive attitudes and 
dispositions towards nature facilitate 
spending time in nature and therefore, to 
experience the restorative and health 
promoting qualities of nature.  

In the first presentation, Corraliza, 
Bethelmy, and Collado will present their 
findings on the cultural dependency of 
attitudes about nature. Differences between a 
Venezuelan and a Spanish sample could be 
found with respect to inclusion of nature in 
the self (INS), environmental concern and 
frequency of visits in nature. In a structural 
equation model, connectedness with nature 
(CN) is explained by INS, pro-environmental 
beliefs, affinity toward diversity and the 
frequency of visiting natural spaces. 

Röderer and Cervinka will present 
findings from a qualitative study on the 
perception of nature and a quantitative study 
on motives for spending time outdoors. Not 
only wild and unspoilt nature, but also well-
being related issues were found to be most 
relevant in the qualitative study. In the 
quantitative study, participants´ motives for 
spending time outdoors differed significantly 
according to the participants´ level of CN. 
Recommendations for the progressive design 
of open and green spaces in cities will be 
derived from these two different 
methodological approaches.  

Presentation three deals with the influence 
of CN on the perceived restorativeness of 

indoor and outdoor environments. Cervinka 
and Röderer will present findings from an 
experimental study, in which participants 
performed leisure time activities indoors and 
outdoors and rated the environments 
restorative qualities afterwards. CN was 
found to have no significant influence on the 
perception of the restorative qualities of the 
settings. Implications for health promotion in 
order to stimulate outdoor activities will be 
highlighted. 

Kibbe, Byrka and Kaiser will focus on the 
relationship between a person's health and his 
or her appreciation for nature. Appreciation 
of nature and appreciation of health were 
found to be substantially correlated. 
Possibilities to promote individual health by 
means of promoting people's appreciation for 
nature will be given. 

Presentation 1: Connectedness with 
Nature:  a cross cultural study  

J. A. Corraliza, L.C. Bethelmy, & S. Collado 
Universidad Autónoma de Madrid, Madrid, Spain 

Introduction  
It has been shown in previous research 

that the beliefs about nature can differ among 
people from different cultures as well as their 
affective identification with nature. In this 
way, European people show an integrated 
beliefs system (ecocentric and 
anthropocentric) (Corral-Verdugo et al., 
2009) but in Latino America there is not 
clear evidence in this respect.  However, less 
interest has been put in assessing whether 
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intercultural differences exist when other 
pro-environmental variables are taking into 
account, such as connectedness with nature, 
among others. In this respect, an intercultural 
study is proposed in which the main 
objectives are: (1) to explore whether there 
are intercultural differences taking into 
consideration six variables: connectedness 
with nature, inclusion of nature in the Self, 
pro environmental beliefs, affinity towards 
diversity, frequency of visiting natural spaces 
and environmental concern, and (2): to 
propose an exploratory multivariate model 
that may explain the connectedness with 
nature throughout the relation between the 
variables mentioned in objective 1.  

Method 
The total sample was formed by 425 

people (M=30 years old; SD=11.76); 60.47% 
female and 39.52% male. The devices used 
were the Spanish versions of the 
Connectedness with Nature (CNS) Scale 
(Mayer & Frantz, 2004; α=.85), the Affinity 
Towards Diversity Scale (α=.60), New 
Human Interdependence Paradigm (NPIH) 
Scale (Corral-Verdugo et al., 2009; α=.806), 
and the Inclusion of Nature in the Self Scale 
(Schultz, 2001). Psychometric, comparative 
and multivariate analysis were done in the 
Spanish and the Venezuelan sub-samples.  

Results and Discussion 
According to the results, Venezuelan 

showed a higher inclusion of nature in the 
self and they are more environmentally 
concerned than Spanish. On the other hand, 
Spanish people visit natural spaces more 
often. No differences were found when 
connectedness with nature, the beliefs and 
the affinity towards diversity were taken into 
account. A Structural Equation Model was 
carried out and the model obtained was 
significant (χ2 = 6.4 (2df), p<.05, RMSEA = 
.07, CFI = 0.99, GFI = 0.99). In this way, 
connectedness with nature was explained by 
the inclusion of nature in the self, the beliefs, 
the affinity toward diversity and the 
frequency of visiting natural spaces 
(R2=.307). Empirical evidences for current 
discussions about intercultural differences 
and connectedness with nature are presented. 
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Presentation 2: Images of nature 
and restoration 

K. Röderer1,2 & R. Cervinka1,2 
1 Medical University of Vienna, Vienna, Austria 
2 University of Vienna, Vienna, Austria 

Introduction 
Empirical evidence highlights the positive 

effects of natural experiences on health, well-
being and restoration. In times of increasing 
densification, urbanisation, and 
technologisation, stress levels are rising. To 
utilise the positive effects of nature on well-
being and health in urban environments, it is 
essential to know, what conceptions of nature 
people have in mind and what motivates 
them to spend time outdoors. How can the 
restorative potential of green spaces in urban 
areas be used to optimally foster human 
health and well-being? 

Method  
Two psychological studies were carried 

out in the Vienna region, a qualitative 
(n=133, 52.6% female, mean age 34.9 years) 
and a quantitative one (n=120, 62.5% female, 
mean age 39.9 years). In the qualitative 
study, participants answered questions in 
open response format concerning their inner 
conceptions of nature (e.g. “What comes to 
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your mind, when you think of nature?”). 
Responses were analyzed using the method 
of qualitative content analysis (Mayring, 
2007). In the quantitative study, participants 
were asked to choose their motives for 
spending time outdoors from a list of 13 
items. 

Results  
In the qualitative study, most responses 

were given in favour of unspoilt nature 
(landscapes unaffected by the influence of 
humans, wilderness areas). Also, well-being 
and recreation played a major role in 
respondents´ mental representation of nature. 
In the quantitative study, participants´ 
motives for spending time outdoors differed 
significantly according to the participants´ 
level of connectedness with nature (CN; 
CNS: Mayer & Frantz, 2004). While these 
low on CN spent time outdoors for utilitarian 
or social reasons, participants high on CN 
went outdoors mainly for restorative reasons, 
such as “to recover from stress” or “to 
contemplate life”. 

Discussion  
Open and green spaces in cities should be 

designed according to peoples’ expectations 
of natural environments to make them feel 
comfortable. Neatly arranged park 
environments should be transformed into 
more nature-like areas. Natural green spaces 
incite people high on CN to go there and 
make use of the restorative opportunities. For 
people low on CN, greens spaces do not have 
this incitement. Therefore, urban green 
spaces should also address social or other 
needs to stimulate people low on CN to visit 
them. By experiencing natural outdoor 
spaces, people low on CN have the 
possibility to learn the link between nature 
and restoration. Naturally designed parks 
would facilitate restoration nearby peoples’ 
homes in a sustainable way and by this 
increase well-being and health in urban areas.  
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Presentation 3: Connectedness with 
nature and indoor vs. outdoor 
restoration 

R. Cervinka1,2 & K. Röderer1,2 
1 Medical University of Vienna, Vienna, Austria 
2 University of Vienna, Vienna, Austria 

Introduction 
Spending time in nature enhances well-

being and health. Frequent users of green 
outdoor environments feel healthier and 
experience less stress. Outdoor settings are 
superior to indoor settings regarding 
restoration. Prior research indicated the 
influence of connectedness with nature (CN) 
on the motivation to spend time outdoors 
(Röderer et al., 2010). People high on CN 
spend more time in nature and showed a 
more restorative motive pattern compared to 
those low on CN. Does CN influence the 
perception of the restorative qualities of 
indoor and outdoor environments?  

Method  
To address this question, an experiment 

was conducted (n=36 psychology students) 
in Vienna. Participants were instructed (1) to 
select a leisure time activity suitable for 
indoors as well as outdoors. They were asked 
(2) to perform this activity away from their 
homes, on two separate days, (3) each 
beginning at the same time of day. The 
activity (4) should be maintained for at least 
30 minutes. (5) Half of the participants 
started the experiment indoors, the other half 
started outdoors. Immediately after 
performing each activity participants (6) had 
to fill in a semi-structured questionnaire 
containing a German version of the 
Perceived Restorativeness Scale (Hug et al., 
2009). Additionally, participants should take 
a picture displaying them in the setting while 
performing the activity. In this way, we were 
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able to check that they followed the 
instruction. 

Results 
The outdoor setting scored significantly 

higher on the factors Being Away and 
Fascination compared to the indoor setting. 
For Coherence, the indoor setting scored 
significantly higher. Splitting CN by median 
and including it as a second factor in the 
analysis had no effect on these results. 

Discussion 
In line with prior research, participants in 

this study perceived the outdoor condition as 
more restorative as the indoor condition. 
However, CN had no significant influence on 
peoples´ perception of the restorative 
qualities of the outdoor setting. The 
participants in our study had to go outside; 
this was part of the experimental design. 
Hence, we conclude that people low on CN 
need external impetus to experience 
restoration in nature. A prominent concern of 
health education and health promotion is to 
stimulate outdoor activities. This has two 
reasons: (1) to combat health impairment 
caused by sedentary lifestyles and (2) to 
counterbalance progressing alienation from 
the natural environment.   
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ture, and People's Health 
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Introduction 
The aim of our research was to substan-

tiate a link between a person's health and his 
or her appreciation for nature (i.e., attitude 
toward nature). Failure to restore from every-
day demands can cause stress, mental fati-
gue, and, ultimately, harm people's health. 
Following this line of thought, we anticipated 
that persons who value their health would 
also excessively use natural environments--
known to effectively promote restoration 
from everyday demands and renew mental 
resources (Hartig, 2004). In other words, we 
anticipated people who care for their health 
to particularly appreciate and use natural 
environments as a source of their restoration 
and well-being and vice versa: people who 
appreciate nature to be more concerned about 
their health as well. Subsequently, we also 
predicted people who care for their health to 
also be healthier. 

In this paper, we used two new measures: 
one that links individual health attitudes with 
the likelihood of engaging in a wide variety 
of health-related behaviors (Byrka & Kaiser, 
2011), and one that links attitude toward na-
ture with the likelihood of engaging in a wide 
variety of nature-related activities and verbal 
statements expressing appreciation for nature 
(Brügger, Kaiser, & Roczen, in press). 

Methods 
We used survey data from German adults. 

The mean age of the 349 participants was 
28.9; the percentage of females was 69.9%. 
Our sample was disproportionately younger 
with more females than the German popula-
tion as a whole. 

In our research, we used what Kaiser, 
Byrka, and Hartig (2010) call the Campbell 
paradigm. Thus, we equated health and na-
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ture attitude, respectively with what a person 
does to retain or promote his or her health 
and to realize his or her appreciation for na-
ture, respectively. Employing Rasch-type 
models, we corroborated 56 self-reports of 
behaviors from various health domains, such 
as sustenance, hygiene, and physical exer-
cise, to form a transitively ordered class of 
activities. Likewise, 26 behavioral self-re-
ports and 13 verbal statements expressing 
and realizing appreciation for nature also and 
again formed a transitively ordered class of 
activities. Hence, each attitude was measura-
ble as a one-dimensional Rasch scale, and 
each was represented by a unique class of 
behaviors. 

Results 
Appreciation of nature and appreciation of 

health although distinct, they both were sub-
stantially correlated: r = .40. Obviously, a 
person who appreciates and seeks nature also 
engages in other health sustaining and pro-
moting behaviors. Additionally, persons with 
a marked health attitude turned out to be 

physically fitter than their counterparts at the 
lower end of the health attitude scale. 

Conclusion 
Our research speaks of the possibility to 

promote individual health by means of pro-
moting people's appreciation and, thus, use of 
natural environments for their restoration 
purposes. 
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Introduction 
     Hospital staff frequently has to cope 

with complex information, unpredictable 
circumstances, and prompt decision making. 
In such an environment, even the “Gods in 
white” are susceptible to fatigue and error. 
Noncompliance with hand hygiene 
guidelines in hospitals is one of these errors 
and enhances the risk that microorganisms 
are transmitted between staff and patients. 
Previous approaches to enhance this 
compliance aimed at raising awareness on 
hand hygiene, such as performance feedback 
or strategic sink placement, and have only 
appeared to be partially or temporarily 
successful. Research on human cooperative 
behaviour has demonstrated that subtle cues 
of being observed, such as an image of eyes, 
could enhance compliance with instructions 
(Bateson et al, 2006). It has been suggested 
that these cues might activate motivation to 
follow a local cooperative norm (Ernest-
Jones et al, 2010). However, the underlying 
psychological mechanisms of possible 
implicit norm activation remain questionable, 
and it is unclear whether eye-cues could 
improve hand disinfection behaviour. We 
conducted two experiments to investigate 
this. 

Methods & Results 
     In experiment 1, 27 caregivers rated an 
image of a patient room with or without a 
picture of a pair of eyes. They completed a 
word fragment completion task which 
assessed activation of implicit mental 
representations of norms that are related to 
compliance. The image of eyes appeared to 
activate norms of compliance. 
     In experiment 2, the eye-cue was printed 
on a large canvas and placed above one 
dispenser for antiseptic hand rub on a 

hospital intensive care ward, while an 
identical ward remained unchanged. Use of 
disinfectant agent was measured to asses 
hand disinfection behaviour of 30 staff 
members during 55 days. No differences in 
use of an antiseptic agent between the eyes- 
and the control condition were observed. 

Conclusions 
The present findings indicate that eye-

cues could possibly activate implicit mental 
representations of norms of compliance, but 
might be too weak to influence (staff hand 
disinfection) behaviour. We will discuss 
several possible explanations for these 
findings. 

Future research could investigate whether 
eye-cues that are more integrated within the 
design of the disinfection dispenser, and thus 
are more linked to the behaviour at hand, 
could result in improved hand disinfection 
compliance. On a more technological level, a 
dispenser might even include eye-cues that 
interactively “follow” the user’s movements. 

While it appears that more research is 
needed to refine and extend the present 
results, the current study highlights the 
assumption that eye-cues could possibly 
activate implicit normative constructs. It 
thereby might provide a first and novel 
direction to approach improvement of hand 
hygiene compliance in hospitals.  

 As Anderson et al (2010) noted, it is time 
to move “beyond the study of human 
machine interactions [and to] consider 
interpersonal interactions involving 
technology”.  

References 
Anderson, J., Gosbee, L.L., Bessesen, M., &Williams, 

L. (2010). Using human factors engineering to 
improve the effectiveness of infection prevention 
and control, Critical Care Medicine, 38, 8. 



 
 

Bateson, M., Nettle, D. & Roberts, G. (2006). Cues of 
being observed enhance cooperation in a real-
world setting. Biology Letters, 2, 412–414. 

Ernest-Jones, M., Nettle, D., Bateson, M. (2010).     
Effects of eye images on everyday cooperative 
behaviour: a field experiment. Evolution and 
Human Behaviour, Article in Press. 



 
 

Seeing green and becoming green: Applying normative social 
influence to foster environmental engagement 

Benjamin A. Tilyard, & Taciano L. Milfont 
Victoria University of Wellington, Wellington, New Zealand

Introduction 
Intervention programmes promoting pro-

environmental behaviours typically rely on 
information-only appeals. However, research 
has shown that information-based 
interventions do not often lead to behaviour 
change, presenting instead the use of social 
norms as a better catalyst for change (e.g., 
Schultz et al., 2008). The current research 
adds to a growing body of research that 
employs normative messages (information 
regarding behaviour commonly conducted by 
others and socially approved) to promote 
pro-environmental behaviour. 

Two experimental studies compared the 
effectiveness of normative information with 
information-only environmental messages. 
Study 1 used a survey questionnaire to 
measure participants’ self-reports of 
household energy efficiency and Study 2 
used a field experiment to directly measure 
hotel guests’ towel reuse. The two studies 
extend existing research to a New Zealand 
context (a country synonymous for its ‘clean 
and green’ image) while considering two 
distinct methodologies across two 
behavioural domains. Overall, it was 
predicted that the introduction of normative 
information would lead to greater willingness 
to engage in household energy efficiency 
(Study 1) and a significant increase in towel 
reuse (Study 2). 

Method 
Four conditions were employed in each of 

the two studies: a control condition (serving 
as a baseline with no normative information), 
an environmental condition (drawing 
participants’ attention to the environmental 
effect of their behaviour), a global normative 
condition (combining a descriptive and 
injunctive normative message with more 
general reference group information), and a 

provincial normative condition (relating the 
normative message to a more specific 
reference group). A total of 190 participants 
took part in Study 1 (101 female; Mage = 
30.48, SD = 12.50), and indicated their 
willingness to engage in household energy 
efficiency behaviours. Study 2 relied on 
indirect behavioural observations of towel 
reuse across 170 hotel stays in 111 rooms 
(randomly assigned to one of the four 
experimental conditions). 

Results 
Consistent with predictions, participants 

exposed to normative messages showed 
greater willingness to engage in energy 
efficiency than those in the control condition 
(Study 1), and hotel guests exposed to 
normative messages showed greater towel 
reuse than those in the control condition 
(Study 2). Contrary to expectations, the 
global normative message had a greater 
effect on energy efficiency behaviours and 
towel reuse than the provincial normative 
message. 

Discussion 
In line with extant research, these two 

experimental studies suggest that normative 
information is a more effective method for 
promoting pro-environmental behaviour than 
typical approaches that rely solely on 
information-based interventions. The results 
have wider applications for promoting pro-
environmental behaviour across separate 
domains (e.g., in the home and within a hotel 
context), opening avenues for policy 
development and implementation.  
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Introduction 
Demand-side management is an important 

element in optimizing the integration of 
electricity from renewable energy sources 
into the national grids. The bidirectional 
energy management interface (BEMI) is a 
technical device, developed to communicate 
with the grid and to automatically switch 
appliances on whenever demand is low and 
supply is high (Bendel, Nestle, & 
Ringelstein, 2008). However, such demand 
response systems are being tested in German 
households for the first time (Paar et al., 
2009).  

Existing studies exploring their user 
acceptance and the willingness of load 
shifting on the German market (Paar et al., 
2009; Mert, Suschek-Berger, & Tritthart, 
2008; Brensing, Schulte, & Schweizer-Ries, 
in preparation) have referred only to the 
hypothetical usage of demand response 
systems. Therefore, participants had little 
understanding of how the grid and demand 
response systems work (Mert et al., 2008).  

Aim of the study 
In the present study1

                                                
1  Accompanying the project regenerative model 

region Harz (RegModHarz) and funded by the 
German federal ministry for environment, nature 
conservation and nuclear safety, FKZ: 0325090P 

, 46 households in a 
rural German region will be investigated 
while participating in a one year field test of 
the BEMI, starting in September 2011. 
During that time they will be offered flexible 
energy tariffs in order to stimulate load 
shifting. Psychological investigations will be 
based on the Technology Acceptance Model 
(TAM) from Venkatesh and Davis (2000), 
which states that individual´s behavioural 
intention to use a system is determined by 
perceived usefulness and ease of use. The 

perception and evaluation of the BEMI as 
well as impact factors on energy 
consumption behavior will be explored.  

Methods 
Each household member responsible for 

energy matters will fill out a semi-
standardized questionnaire before and at the 
end of the BEMI field test.  

Expected results and discussion 
Unlike previous studies, the presented 

results of the first investigation will refer to 
an actually expected usage of the BEMI. 
Findings will be compared to a preliminary 
424 household survey, in which participants 
answered questions on demand side 
managment only hypothetically (Brensing et 
al., in preparation). Furthermore the relation 
between energy demand, monitored one year 
before the BEMI implementation, and 
willingness of load shifting will be explored. 
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Moving to the Recycling Wonderland? Cross-Cultural Discussions on 
Opportunities for Better/Worse Environmental Practices 

Tsai-Shiou Hsieh 
Environmental Psychology, Graduate Center, City University of New York, New York, U.S.A 

This paper investigated long-term changes 
of environmental consciousness and 
recycling behavior with considerations of 
different levels of contextual factors in the 
United States and Germany.  A mixed-
method, qualitative inquiry was used to 
examine whether and how relocation had an 
impact on people’s ecological thinking and 
behavior in their everyday life.  Forty-five in-
depth, semi-structured interviews in two 
groups: Americans who moved to Munich 
and Germans who moved to New York City.  
Most interviews were conducted in 
interviewees’ homes. Pictures were taken 
inside the apartment, common areas of the 
building, and recycling containers in public 
spaces to help determine recycling 
accessibility.  

Different from existing behavioral change 
studies which mostly focused on 
interventions and short-term effects, this 
research examined both spatial and temporal 
factors in wider spectra. When people move 
to another country, most of the individual 
characteristics (demographics and personal 
traits) do not change, which increase the 
explanation power of contextual (situational) 
factors on conceptual and behavioral change. 

This research broadly defined and 
discussed “changes” in three different 
aspects: 1. Perceived changes: participants’ 
self reports on behavioral and conceptual 
changes in the host country; 2. Reflected 
changes: people reflected on their changes 
when they visited their home countries after 
relocation; 3. Predicted changes: participants 
were asked to imagine their own changes 
after moving back to their home country. The 
author hypothesized people’s recycling 
behavior will change after relocating to 
another country, and the direction of changes 
will depend on the supportiveness of the host 
country.  

Contextual factors in different domains 
were found to be important for people’s 
behavioral change: immediate physical 
environment (number, shape, distance of 
garbage and recycling containers), available 
information (labels on the containers, 
brochures and flyers distributed), social 
support, economic incentives, and political 
environment. Results showed that different 
domains of contextual factors constantly 
penetrated each other: policy disparities 
between the two cities influenced the 
perceptions of accessible recycling resources. 
Different social milieus also affected 
people’s awareness of existing policies. Even 
when recycling information and 
opportunities are available, people’s 
behaviors are likely to be influenced by the 
larger context of cultures and sometimes 
stereotypes: Germans recycled less after 
moving to New York due to lack of social 
support, inconsistent recycling opportunities, 
and distrust in American government on 
implementing environmental policies.  On 
the other hand, Americans learned to recycle 
more and engaged in more pro-
environmental activities because of the 
strong and consistent environmental-friendly 
practices in Germany.  Finally, relocation 
served as a stimulus for people to re-examine 
and re-define their past experiences as well 
as to realize their environmental 
consciousness. This research confirmed the 
importance of contextual factors in people’s 
recycling behavioral change and concluded 
that a comprehensive environmental-friendly 
culture is significant to modify people’s 
attitudes and behavior.  



 
 

Daily light exposure and feelings of alertness and vitality: 
Intermediate results of a longitudinal study 

K. C. H. J. Smolders & Y. A. W. de Kort1 
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In the current field study, we explore the 
relation between exposure to light during the 
day, sleep quality, and feelings of alertness, 
vitality and tension. 

Introduction 
Research has shown that light exposure is 

dependent on whether a person is indoors or 
outdoors, on time of day and season, and age. 
In addition, Hubalek and colleagues (2010) 
showed that daily light exposure had a 
significant and positive effect on subjective 
sleep quality, but not on self-reported 
pleasure and arousal at the end of day.  

Other studies suggest that light exposure 
can have an influence on feelings of alertness 
and vitality. In addition, two experience 
sampling studies by Ryan and colleagues 
(2009) showed that being outdoors is related 
to subjective vitality. Results showed that 
participants who were outside for more than 
20 minutes per day experienced greater 
vitality for that day, even when controlled for 
physical activity and social interaction. 
Presence in nature (partially) mediated the 
effect of being outdoors on self-reported 
vitality. Ryan et al. (2009) suggested that, in 
addition to nature, the presence of sunlight 
may have also induced experiences of 
vitality. We therefore investigated the 
relation between light, sleep quality, 
alertness, vitality and tension, controlling for 
activities, contexts and person characteristics. 

Method  
The method employed in this study was 

experience sampling, combined with 
continuous measurement of light exposure 
with a device, called Daysimeter, worn at eye 
level. It records both photopic light intensity, 
and intensity in the biologically effective 
range. Participants wore the measurement 
device and gave self-reports for three 
consecutive days between 8 am and 8 pm. 

Self-reports included subjective feelings of 
vitality, alertness and tension, and the type of 
activity and location of the participant. These 
subjective measures were administered every 
hour between 8 am and 8 pm as feelings of 
alertness and mood seem to show diurnal 
variations. In addition, participants reported 
their subjective sleep quality every morning 
and filled in questions concerning duration of 
being outdoors, duration of physical activity, 
and time spent on social interaction every 
evening before going to sleep. 

Analyses and results 
This study started in October 2010 and 

will run a full year, until October 2011. Up to 
two persons participate each week, rendering 
data on a wide range of light exposures, 
activities, and settings (N=26, 13 male and 
13 female, at the time of submission of this 
abstract; we expect to reach N=80-100 
eventually). The results of these participants 
are analyzed using Hierarchical Linear 
Models. Data collection and analysis are still 
ongoing, but the results will be presented at 
the conference. These results will provide 
insight in the relation between light exposure 
and feelings of alertness and mood 
throughout the day, controlled for activities 
and contexts.  
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Alerting and vitalizing effects of color temperature during daytime: 
findings on subjective and objective indicators 

K.C.H.J. Smolders1 & Y. A. W. de Kort1 
1 Eindhoven University of Technology, Human-Technology Interaction, Eindhoven, the Netherlands 

We investigated the effects of correlated 
colour temperature on alertness, vitality and 
performance during daytime. Results of a 
within-groups experiment demonstrate time 
dependent effects on subjective indicators; 
objective measures are still being analysed.  

Introduction 
At work, people may experience fatigue 

and a depletion of mental resources. In this 
study, we investigate whether office lighting, 
and in particular the colour of white light, i.e. 
correlated colour temperature (CCT), can 
improve office employees’ alertness, vitality 
and performance during daytime. Research 
has shown that CCT can influence alertness 
and performance. Some studies showed that 
exposure to a higher CCT improved alertness 
and performance (e.g. Chellappa, et al., 2011; 
Mills, et al., 2007), in line with studies 
showing wavelength dependent effects of 
light at night on alertness and melatonin 
suppression (Cajochen, 2007). Other studies, 
however, failed to demonstrate such effects 
(Veitch & McColl, 2001), so overall the 
literature is still inconclusive. 

Method 
In this study, we explored the alerting and 

vitalizing effects of CCT during daytime in a 
within-groups design (N = 26). On two 
separate visits to the lab, scheduled at the 
same time of the day, participants were first 
exposed to a baseline condition (500 lux and 
4000K at work plane) for 30 minutes. 
Subsequently, they were exposed to either 
2700K or 6000K (500 lux at work plane) for 
one hour. In three repeated blocks of 20 
minutes, subjective (self-report scales) and 
objective measures (task performance, skin 
conductance and heart rate recordings) were 
employed to assess the alerting and vitalizing 
effects. Performance tasks probed alertness, 

ability to focus attention, self-regulation and 
executive functioning.  

Results and discussion 
Data analysis of the objective measures is 

ongoing, but results of the subjective 
measures already showed effects of CCT. 
These effects are dependent on time of day: 
Participants felt less sleepy and more 
energetic in the high versus the low CCT 
condition in the morning. In addition, 
participants experienced a higher self-control 
capacity at the end of the experiment in the 
6000K condition in the morning. No 
differences were found in the afternoon. 

These results suggest that the effect of 
CCT on subjective alertness, vitality and 
depletion of mental resources is dependent 
on time of day. The psycho-physiological 
data and performance tasks will indicate 
whether CCT also has an influence on 
physiological arousal and objective measures 
of alertness and resource depletion.  
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How do you like your light in the morning? 
Preferences for light settings as a function of time, alertness and mood 
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Willemse, & Y. A. W. de Kort 

 Eindhoven University of Technology, Human-Technology Interaction, Eindhoven, the Netherlands 
 

Introduction 
Research has shown that lighting can have an 
influence on wellbeing, health and 
performance. A higher illuminance and color 
temperature, for instance, can improve 
cognitive performance and reduce sleepiness. 
However, whether lighting preferences 
reflect these effects is yet unknown. Results 
of a longitudinal field study by Begemann 
and colleagues (1995) revealed that on 
average, office employees’ preferred a higher 
illuminance than prescribed by current 
standards for office environments, which are 
mainly based on ergonomic needs for visual 
tasks. In addition, they found that the light 
preferences varied with time of day – roughly 
following a natural daylight curve. These 
individual light preferences are said to also 
depend on a person’s level of alertness and 
mood, although this has not been investigated 
yet. In this study, we explored whether time 
of day, alertness and mood have an influence 
on light preference. We hypothesized that 
people would prefer a more intense and 
cooler lighting when they felt less alert.  

Method 
Lighting preferences were assessed in two 

experiments: one experiment to investigate 
the preferred light intensity, i.e. illuminance, 
and one experiment to explore the preferred 
color of the white lighting, i.e. correlated 
color temperature (CCT). In both 
experiments, a mixed-group design (N = 30) 
was applied in which respondents 
participated in two to four separate visits 
resulting in 100 measurement sessions per 
experiment. Participants first completed the 
5-minutes auditory Psychomotor Vigilance 
Test as an objective measure of alertness. 
After this test, participants completed self-
reported measures of alertness and mood. 
During this first part of the experiment, the 

light condition was 500 lux and 4000K at 
work plane. After completing the subjective 
measures for alertness and mood, the 
illuminance was set to 200 lux (4000K) in 
experiment one. Then participants adjusted 
the lighting intensity up to the level they felt 
they would perform best on a subsequent 
attention task. In the second experiment CCT 
was set to 3000K (500 lux) after the baseline. 
Participants subsequently adjusted CCT to 
their optimal level. To avoid a stimulus range 
bias – Fotios and Cheal (2010) suggested that 
participants tend to adjust the lighting to the 
middle of the range in preference tests – the 
paradigm was designed such that participants 
could only alter lighting settings upward, i.e. 
increase the illuminance or CCT up to the 
point they felt the lighting was optimal. After 
adjusting the light, participants completed the 
Attention Network Task and evaluated the 
lighting condition, and reported their beliefs 
concerning the effect of light on performance 
and mood.  

Analysis & results 
Data collection is currently in progress. 

The results will be presented at the 
conference. These results will illustrate the 
fluctuation of light preferences over the day 
and as a function of alertness and mood. In 
addition, these results will provide insights in 
whether time of day, subjective or objective 
alertness is the best predictor for light 
preferences during daytime.  
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Work demands, air pollution and asthma: the risk factors for stress 
among traffic police officers in Malaysia. 

R. Irniza 
La Trobe University, Melbourne, Australia 

Introduction 
Stress in policing has been evident from 

substantive studies particularly in developed 
countries (Berg, Hem, Lau, Håseth, & 
Ekeberg, 2005). Air pollution has also been 
consistently associated with respiratory 
symptoms of asthma (Tamura, Jinsart, Yano, 
Karita, & Boudoung, 2003) Little is known 
however about the interaction between 
psychological work demand, air pollution, 
asthma and stress among traffic police 
officers who are highly exposed to traffic 
vehicular air pollution. 

Objective  
A cross sectional study was conducted 

among traffic police officers in urban and 
rural areas in Malaysia to explore the 
interaction between the levels of stress, the 
prevalence of respiratory symptoms of 
asthma and their possible risk factors 
including the psychological work stressors 
and the exposure to particulate matter 
(PM10). 

Method  
This study applied a psychological 

theoretical model adapted from the Model of 
Work Stress (Palmer, Cooper, & Thomas, 
2004). Police stress questionnaire (PSQ) was 
distributed to assess psychological work 
stressors. Dustrak aerosol monitor was run to 
measure the level of particulate matters 
(PM10) at significant road junction during 
peak hours. The General Health 
Questionnaire (GHQ) and the International 
Union against Tuberculosis questionnaire 
(IUALTD) was used to measure mental 
health status and respiratory symptoms of 
asthma respectively.  

Results 
The response rate was 45.3% (n=328). 

The average levels of PM10 was 

(0.273mg/m3) and higher in urban areas. The 
prevalence of stress was high (46.8%) and 
significantly higher among urban traffic 
police officers (p<0.05). There were 33 
respondents (10.4%) who had been 
professionally diagnosed to have asthma. 
Operational (p<0.01) and organisational 
(p<0.01) police specific work stressors, 
asthma (p = 0.04) and the levels of PM10 
(p<0.01) were found to be significantly 
correlated with mental health status and well 
being even after adjusting for  socio-
demographical factors (e.g. age, sex and 
education levels). 

Discussion  
This finding suggests that exposure to air 

pollution have an effect on mental health 
status and well-being. Air pollution-related 
respiratory symptoms of asthma and 
psychological work demand further increase 
the psychological stress suffered by the 
traffic police officers.  

Key words  
Work demands, air pollution, asthma and 

stress. 
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Design for pro-social orientation:  
The influence of product design on one’s self-construal 

Jihye Kim, Richard Gonzalez, & Carolyn Yoon 
University of Michigan, Ann Arbor, USA

Introduction 
Can the design of an object provide subtle 

cues that influence pro-social behavior? Can 
the design of a coffee mug enhance 
interdependent behavior at the family 
breakfast table? Can the design of a plate 
increase the amount of donation at a charity 
banquet?  

Prior priming research in marketing and 
psychology has demonstrated that the mere 
presence of environmental artifacts can 
activate associations and mental 
representations, as well as influence 
subsequent behaviors in line with these 
mental representations. This research has 
focused on psychological meanings of the 
target objects, but limited attention has been 
paid to the role played by the object’s design 
features. Formal product features reflect 
meanings that designers intend to 
communicate (Krippendorff, 1989); thus 
particular design features communicate 
specific constructs and associations to 
consumers.  

Based on these insights, the present 
research attempts to explore the possibility 
that the design of a product serves as a 
source of unconscious influence on one’s 
pro-social orientation, particularly the 
interdependence of self-construal (Markus & 
Kitayama, 1991), which is known as a 
precursor to pro-social behavior (Ashton-
James, Baaren, Chartrand, Decety, & 
Karremans, 2007).  

Experiment 
We hypothesized that perceiving 

“connected objects”, objects that work 
together to complete a form or function (see 
Fig. 1 for examples), would communicate the 
concept of “we” and thereby facilitate 
interdependent self-construal. Two hundreds 

and thirteen participants were randomly 
assigned to either an experimental or control 
condition. In the experimental condition, 
participants were exposed to images of 
“connected” products, whereas in the control 
condition participants were exposed to 
images of “non-connected” products. After 
exposure to the images, participants 
completed a modified Twenty Statement Test 
(TST; Kuhn & McPartland, 1954) in which 
they completed 10 statements that begin with 
“I am”. The results showed that participants 
in the experimental condition expressed more 
interdependent descriptions (M=0.87, 
SD=1.22) than control condition (M=0.55, 
SD=1.01), t(202)=2.09, p< .05 (Welch’s t-
test), demonstrating that the specific design 
characteristic of objects (i.e., 
“connectedness”) influences one’s self-
concept, and we expect that this influence 
would go beyond the self-concept and have 
downstream behavioral consequences.  

  
Fig. 1: Examples of “connected” objects  
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How to Motivate People: The Relation between Nature Relatedness, 
Self-determined Motivation, and Pro-environmental Behaviours 

N. M. Aitken & L. G. Pelletier 

University of Ottawa, Ottawa, Canada 

Environmental problems are partially a 
function of human behaviours. Thus, 
psychologists are exploring predictors of 
increased participation in pro-environmental 
behaviours (PEB). Two known sources of 
influence on PEB are self-determined 
motivation toward the environment and 
having a connection to nature. 

As predicted by self-determination theory, 
people with higher levels of self-determined 
motivation (i.e., autonomous motivation) 
participate in greater numbers of PEB. 
People with lower levels of self-determined 
motivation (i.e., controlled motivation) 
participate in PEB less frequently. As PEB 
become more difficult, the relationship 
between self-determination and frequency of 
PEB strengthens. Exploring avenues to 
increase self-determined motivation for PEB 
could influence people's environmental 
impact. 

People's perceived connection to the 
natural environment (‘nature relatedness’) is 
a type of relatedness that influences PEB. 
Higher nature relatedness is associated with 
greater pro-environmental attitudes and 
behaviours. It is theorized that people who 
are more connected to nature will be more 
motivated toward the environment, due to the 
increased fulfillment of the need for 
relatedness. 

Objectives 
The goal of this study was to explore the 

potential pathways to link people's nature 
relatedness, to easy and difficult PEB 
through autonomous motivation and 
controlled motivation toward the 
environment. 

H1: When PEB are perceived to be easy, 
an increase in nature relatedness is associated 

with an increase in the frequency of  
behaviours mediated by a person's 
autonomous and controlled motivation. 

H2: When PEB are perceived to be 
difficult, an increase in nature relatedness is 
associated with an increase in the frequency 
of behaviours mediated by a person's 
autonomous motivation only. 

Results 
Participants (n=275) completed online 

measures of their nature relatedness, 
motivation toward the environment, and the 
frequency and difficulty of various PEB. The 
hypotheses were tested using multiple 
mediation analysis.  

H1: There was a significant indirect effect 
through both autonomous and controlled  
motivation when PEB were perceived to be 
easy. Increases in connection to nature were 
related to increases in autonomous 
motivation, which in turn were related to 
increased participation in easy PEB. 
Increases in connection to nature were also 
related to increases in controlled motivation, 
which in turn were related to decreased 
participation in easy PEB.  

H2: There was a significant indirect effect 
through autonomous motivation when PEB 
were perceived to be difficult. Increases in 
connection to nature were related to increases 
in autonomous motivation, which in turn 
were related to increased participation in 
difficult PEB. Controlled motivation was not 
a significant mediator. 

This study suggests that increasing 
people's autonomous motivation supports 
participation in difficult environmental 
behaviours, potentially leading to a larger 
environmental impact. 
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Sky in Window View-Content;Investigating the micro-restorative 
effects of viewing the sky from indoor1 

Sepideh Masoudinejad 
PhD student of architecture 

Shahid Beheshti University, Tehran, Iran

Abstract1

In metropolises like Tehran, people spend 
most of their lifetime indoors; they live in 
high-density and high-rise buildings; they 
have been encircled by built masses and their 
views are limited to the artificial elements; 
without access and view to the nature.  

 

It has been accepted that limitation of 
view to the built environment is not 
preferable from habitants and has negative 
effects on their health. There are increasing 
studies showing that the physical and 
psychological problems of urban living 
arouse restoration needs (van den Berg, A., 
Hartig, T., & Staats, H., 2007, p. 92). 
Regarding to the modern life style which 
keeps people indoors, a restorative resource 
should be continuously accessible during 
everyday life. Windows can satisfy this 
demand and provide a micro-restorative 
experience (Kaplan, R., 2001). But it should 
be considered that the restorative qualities of 
the window depend not only on the presence 
of a view but its content as well (e.g., 
Kaplan, R., 2001; Tennessen, C. M. & 
Cimprich, B., 1995). View-content has a vital 
role in the effectiveness of windows in the 
quality of life of apartment dwellers (Kaplan, 
R., 2001), which its effect can be increased 
by natural elements (e.g., Ulrich, R. S., et. 
al., 1991; Kaplan, R., 1983, 1993a, 1993 b, 
2001; Talbot, J. F. & Kaplan, R., 1991). 
Studies done in this issue focused on 
greenery as a mean of natural elements. But 
this research focused on the sky, as a part of 
the nature that is endless and available 
everywhere. The research assumed that 
viewing the sky from indoor could provide 
continuous restorative breaks and its 

                                                
1 This article is a report of author’s PhD thesis which 

is in progress. 

deprivation in built environments has 
negative psychological effects on habitants.  

This research was done in two steps; 
studying Iranian literary and religious texts to 
find out the place and meaning of the sky in 
Iranians’ believes and culture, and a 
fieldwork to examine the psychological 
effects of viewing the sky in residential 
apartments, Tehran, Iran. The fieldwork was 
done through deep interview. Participants 
included two groups of housewives who 
lived in apartments with and without view to 
the sky through the windows. t were in two 
age groups, 20-45and 45-60.  

The fieldwork showed that the 
participants preferred seeing the nature in 
general and the sky in particular from inside. 
In visual part, viewing the sky in 51 cases out 
of 60 received highest grade in comparison to 
viewing the built elements and windowless 
cases.  

The research stressed the sacred place and 
affective meaning of the sky in Persians’ 
believes, which could be seen in Iranian 
traditional architecture. Continuing the 
studies about restorative effects of nature and 
windows, this research proved the hypothesis 
and found out that viewing the sky from 
indoors can act as a micro-restorative 
resource. Future steps of the research will be 
determining a pattern for window design 
which includes some modifications in current 
window design methods (e.g. Sky Dome 
Factor, shading mask design) and urban 
design codes. 
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Representation of climate and how technologies may influence 
climate change: case studies with subjects from France and French 

Guyana 

S. Bruno 
Paragraphe Laboratory, Paris 8 and Cergy Pontoise Universities, Paris, France  

Introduction 
We put forward the general hypothesis 

that human cognition, mediated by culture 
and technologies is currently very much 
concerned by global warming and recent 
environmental changes. Lamel and al. (2011) 
showed that depending on culture and risks 
exposure, people can show opposite positions 
concerning the possibilities of human beings 
to adapt to climate change. 

Human cognition is both influenced by 
technologies and influences the role of 
technologies in dealing with earth-scale 
problems, such as environment and climate 
change. 

Our question addresses the 
individuals’representation concerning the 
present and future role of technologies as 
regards to the perception of climatic risk.  

Method  
We will present a subset of data collected 

for a project financed by the French National  
Research Agency: ACOCLI (Cognitive 
Adaptation to Climate Change) examines 
how human cognition deals with climate 
change, according to the individual subject’s 
characteristics (age, education level…) and 
to cultural and environmental contexts. To 
address these questions, a fieldwork was 
carried out in France and French Guyana. 

By semi-directive interviews, expressions 
of subjective representation of climat’s 
evolution and human adaptation were 
collected. The methodological hypothesis is 
that people associate various levels of 
conceptualization while answering the 
opened questions. 

A qualitative analysis of the interviews 
focuses on how people relate climate to 
technologies. 

Main Findings 
Firstly, some people did not mention 

technologies at all. Secondly, among the ones 
who did, we identified three ways of 
expressing the interaction between climate 
change and technologies: 

- the development of techno-sciences 
modifies the “natural” evolution of 
climate (for example, pollution is 
mentioned as a cause of climate 
deregulation)  

- techno-sciences constitute one tool to 
manage climate change, and to help 
human adaptation (for example, 
technologies will be needed to cure 
new illnesses) 

- in the communication field, new 
technologies are an intermediary 
between people and their perception 
of reality (for example, the media). 

People consider the evolution of climate 
as an uncontrollable phenomenon, neither by 
the individual nor by the society. In parallel, 
the influence of technologies on nature 
(including people and climate) is expressed 
as a rather mysterious one. These matter of 
facts leads to a double uncertainty and thus, a 
great variety of interpretation concerning the 
future, some of them being very pessimistic, 
even cataclysmic. Young people (especially 
adolescents) and French Guyana inhabitants 
are especially looking on the dark side. 
However, metropolitan French adults are 
more confident in technologies to control 
climate’s change consequences. 
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Rebound effects from a psychological perspective – A theoretical 
framework 

E. Dütschke, A. Peters 
Fraunhofer Institut für System- und Innovationsforschung ISI, Karlsruhe, Germany 

Introduction 
The purchase of energy efficiency of 

appliances and other energy using products is 
generally regarded as an effective strategy to 
reduce energy demand. However, the 
potentials realized by this strategy can be 
lower than those theoretically expected or 
calculated from a technological point of view 
due to parallel changes of behaviour 
following the acquisition. This effect is 
known as the rebound effect. While scientists 
generally agree on the existence of rebound 
effects, size, relevance and explanations of 
such effects are controversially discussed. 

From an economical point of view, if a 
product or service becomes more efficient, 
lower operation costs are the result and may 
in turn elicit increased use. 

However, individuals do not only react to 
changes of energy price and costs; also 
psychological factors might induce rebound 
effects. Empirical studies analysing 
psychological factors in relation to the 
rebound effect are scarce. Thus, it is the aim 
of our study to develop a psychological 
framework to study rebound effects and 
explore variables that might enhance or 
lower these effects. 

Theoretical background 
The use of energy consuming products or 

services can be explained by psychological 
action theories such as models (e.g. Bamberg 
& Möser, 2007) integrating the theory of 
planned behaviour (Ajzen, 1991) and the 
norm-activation model (Schwartz, 1977). In 
order to explain rebound effects, we assume 
that psychological variables which influence 
individual behaviour could change due to the 
energy efficiency improvement. In particular, 
the following variables might be relevant (cp. 
Figure 1): The attitude towards the respective 
behaviour, i.e. the expectation and evaluation 
of consequences, might change: e.g., more 

intensive usage might be perceived as less 
harmful due to the higher efficiency of the 
product. Additionally, personal and social 
norms, i.e. the intrinsic and the perceived 
social obligation to engage in certain kinds of 
behaviours, may be weakened after an 
investment in energy efficiency. 

Methodology 
This framework will be explored and 

further developed based on focus groups 
conducted with individuals who have 
invested in energy efficiency improvements 
of their homes or their mobility. In a next 
step, it will be analysed quantitatively by a 
survey of German households. 

Results and discussion 
In our presentation we will present results 

from the focus groups and discuss 
implications for the modification of the 
model as well as for the design of the 
quantitative questionnaire study. 
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Willingness to Pay for the Protection of Endangered Species:  
Testing for Fixed Mental Donation Accounts  

S. Herkle, N. Lienhoop, & S. Harms 
Helmholtz-Centre for Environmental Research – UFZ, Leipzig, Germany 

Introduction  
Making environmental policy decisions in 

cases where the value of specific goods and 
services is not known is difficult. In order to 
elicit individuals’ preferences for “non-mar-
ket” goods such as the protection of endan-
gered species, economists since long use the 
contingent valuation method: Using surveys 
people are informed about the specific good 
and proposed protection measures. Subse-
quently, respondents’ preferences for the pro-
tection measure is elicited by asking for their 
(hypothetical) willingness to pay (WTP) for 
the implementation of the measure and thus 
for the protection of the species. Though 
being applied in real policy contexts, there 
are still reservations about using voluntary 
donations for the WTP elicitation – does it 
really express people’s preference for the 
respective good, or do strategic considera-
tions or more self-centred “warm glow” 
motives dominate WTP (see e.g. Kahneman & 
Knetsch, 1992)? 

Hypotheses 
In our research approach, we assumed that 

people might not investigate into real prefer-
ence formation when being asked for their 
willingness to pay for the protection of a 
specific endangered species, but that they 
rather refer to a “mental donation account”.  
Instead of researching their preferences for 
the good under investigation, respondents 
might anchor their WTP bid to the ‘standard’ 
donation amount they normally contribute. 
Hence, it was suspected that WTP amounts 
do not vary with respect to the nature and 
scope of the good under investigation. 
Additionally, if mental accounting played a 
role, we would also expect insensitivity to 
the length of information people receive 
about a specific conservation project.  

 

Method 
We conducted an experimental question-

naire study with N=532 students of the 
University of Halle. In a between-subjects-
4x2-design (kind of conservation project x 
length of information), students were given 
one of eight possible scenarios: Protection of 
an endemic species (the common hamster in 
Germany), protection of a non-endemic spe-
cies (the finless porpoise in China), protect-
ion of both species, and wildlife protection in 
general. All projects were described either in 
a short version (basic information) or in a 
long version (detailed information). Besides 
stating their WTP for the respective project, 
respondents filled in a standardised question-
naire asking for economically and psycho-
logically based WTP motives.  

Results 
Findings reveal that WTP was sensitive to 

the nature and size of the project. WTP 
significantly differed among all scenarios and 
was highest for wildlife protection in general. 
The provision of detailed information gene-
rated significantly higher WTP than basic 
information.  Our study does not support the 
assumption that WTP is based on a fixed 
mental donation account, and is in line with 
economic theory assuming that people 
carefully research their preferences. Psycho-
logical motives like perceived environmental 
responsibility significantly enhanced the sta-
tistical power of WTP explanation in mul-
tiple regression analyses.  

References 
Kahneman, D. & Knetsch, J.L. (1992): Valuing Public 

Goods: The Purchase of Moral Satisfaction. 
Journal of Environmental Economics and 
Management, 22, 57 – 70. 

 



Technology to the Rescue? The Potential and Pitfalls of Feedback in 
Residential Energy Conservation 

B. M. Karlin 
 University of California, Irvine, USA 

Feedback is promoted as a promising 
strategy for energy conservation (e.g. Darby, 
2006; Fischer, 2008) and dozens of devices 
providing feedback have emerged on the market 
in recent years.  However, these products have 
not yet taken a strong hold in the marketplace 
and policymakers are increasingly looking to 
behavioral scientists for guidance (Wilson & 
Dowlatabadi, 2007). Using survey data 
collected in Winter 2010, I will discuss key 
findings about the promises and pitfalls of 
providing feedback to energy users.  

Data was collected in the form of a 15-
minute online survey; respondents were 
recruited via multiple web strategies (email, 
Facebook, list serves, and Craigslist). 836 
individuals filled out the survey, including 86 
who reported using feedback. Questions asked 
about awareness and impressions of feedback 
devices, experiences using feedback, perceived 
benefits and barriers of using feedback, and 
willingness to pay for energy feedback. 
Questions addressed during analysis including 
the following: 

Who is currently using feedback devices? 
Analysis comparing feedback users to non-

users among survey respondents found several 
demographic differences, including gender, age, 
marital status, income, and home ownership. 
Results also indicated that feedback users were 
more environmentally motivated to conserve 
than non-users, but less financially motivated, 
despite rating higher in price consciousness (e.g. 
paying attention to one’s bill).  

Was the technology released too soon? 
Multiple software and hardware issues were 

mentioned by respondents, including difficulties 
with installation, low voltage detection, and 
difficulty interpreting displays. Peters and 

McRae (2009) assert that product reliability is 
key to wide spread dissemination--if a product 
does not undergo reliability testing prior to 
market release, early adopters may have poor 
experiences, negatively impacting public 
opinion and eventual wide-scale adoption.   

To disaggregate or not to disaggregate?  
A primary complaint across multiple 

feedback types related to a lack of 
comprehensive information. Users of appliance-
specific feedback expressed a desire for 
household-level data and vice versa. An easy 
solution would seem to be to provide both, but 
whole-home systems may provide excess 
information, overwhelming users and rendering 
them unable or unwilling to interact with the 
system at all.  

Is there a larger market for feedback? 
Questions on barriers to adoption indicate 

cause for both hope and concern. When non-
users were asked to give reasons why they had 
not used feedback, nearly half (44%) stated they 
did not know such devices existed, suggesting 
that increased awareness could significantly 
impact adoption (several even mentioned an 
increased interest in feedback due to the survey 
itself).  

However, over 20% responded that they 
either already conserved energy or did not see a 
point to energy feedback. In addition, when 
asked about willingness to pay, only 10% said 
they would pay $50 or more and 17% said they 
were not willing to pay for energy feedback.  

What’s next for feedback? 
Responses showed great interest in “smart 

devices” and feedback devices integrated with 
the smart grid. Since reports estimate spending 
as much as $200 billion by 2015 on the smart 



grid (Fox, Gohn, & Wheelock, 2009), this is 
definitely a key area for potential growth. 
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Risk perception and emotions as reactions to regional consequences of 
global climate change 

K. Liebler, K. Reisse, & H. Spada 
 Institute of Psychology, University of Freiburg, Germany 

Introduction 
In recent years, risk perception and 

emotions have been of considerable interest 
for research in the field of global climate 
change (Bord, Fisher, & O’Connor, 1998; 
Leiserowitz, 2006). However, despite the 
expectation of regionally diverse 
manifestations of climate change (IPCC, 
2007) only little attention has been paid to 
cognitive and affective processes considering 
these regional adverse impacts. 

 Accordingly, the central research 
question of the current study was which 
emotions and risk perception participants 
would show when reacting to information 
about global as opposed to regional climate 
change scenarios. The presented regional 
scenarios included the region of residence of 
the participants as well as distant regions in 
foreign countries. Compared were countries 
with high CO2 emissions per person (USA), 
high total CO2 emissions (China) and low 
CO2 emissions (Tonga, Polynesia). 

Method 
The sample consisted of N = 88 students 

of the University of Freiburg (south-western 
Germany, domestic region). Each participant 
read five information brochures, one on 
global and four on regional (south-western 
Germany, Tonga, northern China, north-
eastern USA) climate change scenarios. After 
the reading of each brochure, risk perception 
and basic negative emotions (guilt, fear, 
sadness, and anger) were assessed using a 
specifically designed questionnaire. 

Results 
Our results indicate that risk perception 

and emotions differ significantly depending 
on whether the impacts of global, domestic 
regional, or distant regional climate change 
are described.  

Risk perception for the domestic region 
was significantly lower than for any other 
region. Furthermore, the perception of risk 
was medium for global impacts and highest 
for the distant region Tonga. Emotions also 
differed significantly regarding the described 
regions. For global impacts, feelings of guilt 
were highest, followed by consequences in 
Germany, Tonga, China, and the USA. Fear 
was highest concerning global and domestic 
consequences. In contrast, sadness was 
highest for Tonga. Anger regarding climate 
change consequences was highest for 
regional impacts in Tonga and global impacts 
and lowest for the USA. 

Discussion 
The present descriptive study showed that 

risk perception and emotions differ for global 
and regional consequences of climate 
change. Furthermore, the distinction between 
region of residence and distant regions 
proved to influence emotions and risk 
perception. Drawing upon these findings a 
follow-up study will include participants 
from China, India, Germany, and the USA. 
Thus, the influence of cultural models of risk 
perception and emotions concerning climate 
change will also be taken into account. 
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“Well, it ticked all the boxes”: Negotiating place and living near 
railways 

J. Condie1 & P. Brown 
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Introduction 
Many properties are located alongside 

railways, one of the more common sources of 
vibration in residential environments in the 
United Kingdom.  Vibration and noise from 
railways have largely been researched from 
an annoyance perspective; often with the 
understanding that vibration and noise from 
railways is unwanted, posing a threat to 
quality of life (Moser, 2009).  However, the 
relationship between people and place is also 
important.  This paper reports on research 
which has explored how the relationship 
people have with their place of residency 
impacts upon their experiences and 
understandings of the conditions (i.e. 
vibration, noise, visual impacts) and features 
(i.e. railways) within their environments.   In 
particular, as ‘who we are’ is often related to 
‘where we are’ (Dixon & Durrheim, 2000, p. 
27), this research has explored place and 
identity, and how railways in residential 
environments are constructed through and 
within discourse.     

Method 
Ten semi-structured interviews were 

carried out with residents living along the 
West Coast Main Line in the North West of 
England.  All participants had previously 
taken part in a social survey of vibration and 
noise annoyance.  The data were analysed 
using a narrative-discursive approach (Taylor 
& Littleton, 2006).  

Results 
Participants drew upon a number of 

interpretative repertoires and discursive 
strategies to negotiate, and justify, living in a 
place where a railway is a dominant feature.  
Residents negotiated living near the railway 
by unproblematising its presence, and 
situating their talk in relation to the 
difficulties faced when finding a suitable 

place to live and the choices they had as to 
where they lived.  Canonical narratives such 
as the property ladder, buying a family home, 
and living in a quiet and peaceful place were 
also drawn upon.         

Discussion 
By taking a narrative-discursive approach, 

this research found that living near railways 
and the relationship residents have with place 
is highly complex.  Railways were 
constructed as both problematic, and 
something which residents had ‘got used to’, 
and not as a problem in relation to the wider 
context of life and finding a ‘decent’ place to 
live. Their discursive work enabled residents 
to maintain a positive place identity.  Such 
qualitative findings have potential 
implications for current policy and 
international standards on vibration and 
noise, which are largely focused on objective 
measurements and self-reported annoyance 
levels.   
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Gauging The Climate: What motivates adults in Western Sydney to 
take actions that help mitigate climate change? 

H.J. Burnie 
University of Western Sydney, Sydney, Australia 

This research sought to identify the 
motivations of adults when habitually 
undertaking actions that result in reduced 
carbon emissions compared with likely 
alternative actions. The study was conducted 
in the outer western suburbs of Australia’s 
largest city, Sydney, with the aim of 
developing policy recommendations to create 
better outcomes for climate change 
mitigation strategies. There is considerable 
international literature on the motivations of 
people adopting pro-environmental 
behaviours but there is little rigorous 
Australian research published on this topic.  
Current literature indicates that Australians 
on lower incomes have smaller ‘carbon 
footprints’ than those on higher incomes. The 
adoption of pro-environmental behaviour is 
not necessarily the result of pro-
environmental attitudes and may be 
motivated by other aims.  Many care about 
the environment but it is not a high priority 
for them, so pro-environmental behaviour is 
increased when relevant systems are 
convenient and easy to use. Additionally, 
behaviour changes are increased through 
planning the desired actions. The research 
used a combination of methods. In a process 
adapted from the Thurstone scale (1928) and 
Delphi techniques and influenced by 
ecological behaviour scales (eg Kaiser, 
Oerkeb & Bogner 2007), a group of 
sustainability professionals listed everyday 
actions that assist to minimize carbon 
emissions. On the assumption that more 
difficult actions would be undertaken only by 
those who were more committed to 
mitigating climate change, 20 actions were 
ranked from the easiest, hanging clothes out 
to dry instead of using the dryer to the action 
considered to require the most effort, 
choosing not to run a car.  The resulting 
Climate Action Scale became the basis for a 

survey questionnaire.  Results from the 
survey of 292 Western Sydney residents 
enabled the Climate Action Scale actions to 
be re-ranked to match the behaviours 
reported by respondents. For example, the 
most commonly reported action (therefore 
arguably the easiest) was regular use of the 
household recycling bin. Qualitative data 
collected during the survey process showed 
that the top five motivations for undertaking 
the actions were saving money; pro-
environmental attitude; saving energy or fuel; 
convenience of the action; and mitigating 
climate change. Respondents reported the 
motivation of ‘saving money’ three times 
more frequently than any other motivation 
for taking an action, and six times more 
frequently than ‘mitigating climate change’. 
Additional in-depth interviews supported 
these findings.  Therefore, the research focus 
was revised from why people take action to 
mitigate climate change, to why they take 
actions that mitigate climate change. While 
the findings are not surprising, they provide 
evidence that strategies which better align 
with people’s broader motivations are more 
likely to be effective. Recommendations for 
federal, state and local governments include a 
carbon price signal and cheaper, easier 
pathways for householders and businesses to 
become energy efficient and opt for 
renewable energy. 
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Cultures within a Culture: The role of nationality and religion for 
environmentally significant behaviour in students living in University 

accommodation 

G.M. Huebner1, J. Cooper1, & K. Jones1 
1 University of Greenwich, London, UK 

Reducing global warming cannot be 
achieved through technological interventions 
alone; it requires a change in human 
behaviour. Households are a major 
contributor to carbon emissions, and thus 
play an integral part in strategies aiming at a 
more sustainable living. Behaviour changes 
in the household can make a significant 
contribution towards reducing CO2 
emissions. However, people vary strongly in 
their household practices; differences in 
behaviour account for a substantial amount 
of variance in heat, electricity, and water 
consumption (Gill et al., 2010). What causes 
these differences? In addition to age and 
education, nationality and religion play a 
role: They impact on physical aspects of 
well-being and on environmental attitudes 
(e.g., Isaacs et al., 2010; Guth et al., 1995). 
The physical aspect such as perception of 
warmth is of importance insofar as that 
comfort practices could influence on 
environmentally significant behaviour. The 
Eurobarometer 295 (2008), a study on the 
attitudes of European citizens towards the 
environment, also revealed differences in 
attitudes and behaviour of Europeans towards 
the environment. 

Therefore, steps to promote more 
sustainable living have to be adapted to 
different cultures.  Rising globalization 
brings about more heterogeneous 
populations, meaning that there will be 
increasingly “cultures within a culture”. An 
important question is what happens to 
cultural differences in environmentally 
significant behaviour in such a setting. It 
could be that differences are diluted by a 
largely shared environment, or that they 
continue to persist, thanks to being deeply 
rooted in one’s origin and to the non-shared 
part of the environment. 

Our study 
The aim of this study was to examine the 

variation in pro-environmental attitudes, 
behaviour, and values in members of a 
community now living in a very similar 
setting but coming from diverse 
backgrounds.  If personal background 
accounts for differences in the variables at 
stake, then this has important implications, 
e.g. for all national interventions launched to 
change behaviour.   

Data was collected through a web-based 
survey. The survey was sent out to first-year 
students living in university accommodation 
at the University of Greenwich. Religion, 
strength of religion, nationality, years living 
in the UK, program studied, gender and age 
were recorded and the impact of these 
variables on a variety of measures such as 
pro- environmental attitudes, values, and 
actual behaviour was assessed.   

Results are currently being analysed but 
preliminary data suggest that sub-culture 
does play a role and thus needs to be 
considered when developing carbon 
reduction interventions. The implications of 
these findings for the University and national 
policies are discussed.  
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Public Acceptance of Biogas Plants  
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Introduction 
The present contribution addresses the 

public acceptance of biogas plants and the 
analysis of different influencing factors. 
Within the rising utilisation of renewable 
energy systems (RES) in Germany, also the 
number of biogas plants for decentralized 
power and heat production is growing. 
However, in some regions this development 
has led to discussions and serious conflicts 
within the residential population.  

Some parts of the population perceive 
biogas plants due to smell nuisance and an 
increasing local traffic volume to be a 
physical, mental and aesthetical burden and 
thus feel severely limited in their quality of 
life. In addition, main arguments in the 
current debate concerning the utilisation of 
biomass power plants are changes in 
agriculture such as an increase of 
monocultures and genetic engineering as well 
as potential competitions. While in some 
regions citizens form initiatives against 
biogas plants, other communities show a high 
interest in biogas, try to integrate biomass 
technologies in their regional energy 
concepts and even apply for becoming a ‘bio 
energy region’.  

In Germany as well as worldwide this 
controversy led to increased research 
activities in terms of acceptance questions 
and social dynamics in technology 
implementation processes (e.g. Rehatschek, 
2009; Griesen, 2010). 

Methodology 
The methodological approach of the 

present contribution contains several studies 
concerning the acceptance formation process 
of biogas plants in terms of researching 
human-technology-interaction in different 
German counties. Therefore residents were 
surveyed to identify relevant social factors 
within the planning and implementation 
process. In order to address the complexity of 

the topic the studies have been conducted in 
a multi-modal research design combining 
semi-standardised questionnaires and open 
interviews as well as document analysis and 
group discussions.  

Results 
As a matter of principle, the results show 

a strong support towards the usage of 
renewable energies and in addition a positive 
valuation towards biogas plants.  

Moreover, a strong connection between 
the consideration of procedural justice 
criteria during the planning and installation 
process such as transparency, early and 
accurate information as well as possibilities 
to participate, and a reported public 
acceptance towards the biogas plants became 
evident.  

Furthermore, a substantial correlation 
between the perceived regional benefit and a 
reported public acceptance towards the 
biogas plants became evident. Another 
important acceptance factor is the degree to 
which people feel being affected personally 
in terms of negative impacts as well as on the 
spatial dimension, in this respect, the results 
in this case show a certain variance.  

All in all, the results show that different 
levels of evaluation in terms of acceptance as 
well as diverse degrees of activity on the 
action level can be distinguished. In this 
context, the predictive strength of the 
respective influencing factors is shown using 
path modeling methods. 
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Symposium 

Strategies to change behavior: the effectiveness and acceptability of 
different types of strategies to change behavior 

E. Van der Werff1 & A.B. Unal1 
1 University of Groningen, Groningen, the Netherlands 

Introduction  
In order to reduce environmental 

problems we need to know which strategies 
are most effective in promoting behavior 
change. However, in order for strategies to be 
implemented they also need to be acceptable. 
This symposium will therefore discuss 
strategies to change behavior as well as 
factors influencing the acceptability of 
strategies.  

Previous research has shown the 
importance of providing feedback to change 
behavior (Abrahamse, Steg, Vlek & 
Rothengatter, 2005). In this symposium we 
will study different types of feedback: 
individual feedback, group feedback and 
feedback on normative aspects. The 
influence of a different type of environmental 
stimulus, music, on our behavior will also be 
discussed.  

Next to discussing different types of 
strategies to change behavior, this 
symposium will also focus on different types 
of behavior. Several aspects of household 
energy consumption will be addressed. Also, 
the influence of an environmental stimulus 
on driving behavior will be argued.  

The first presentation will focus on the 
influence of different types of feedback on 
household energy consumption. The impact 
of continuous, normative and individual 
feedback on energy consumption is 
addressed.  

The second presentation also discusses 
reducing household energy use via feedback. 
Along with feedback, the effect of goal 
setting and information was tested. In 
addition, this presentation will focus on the 
effect of the inhabitants’ environmental 
identity on saving energy.  

The use of proper technological devices 
may be another strategy to reduce energy 

consumption. Therefore the final presentation 
on household energy use focuses on the 
influence of technology on energy saving 
behaviors. More specifically, it was tested if 
providing homeowners with infrared 
thermography images of the home increased 
energy savings.  

The fourth presentation focuses on a 
different environmental stimulus to change 
behavior, namely: music. Previous research 
has shown that music can implicitly change 
our behavior. In this presentation the 
influence of music on driving behavior in a 
complex traffic setting will be discussed.  

Next to the effectiveness of strategies to 
change behavior, it is important to study the 
acceptability of measures. In order for people 
to adopt certain measures they have to find 
the measures acceptable. The final 
presentation focuses on the acceptability of 
different types of measures. The acceptability 
of push versus pull measures will be 
discussed, as well as the acceptability of 
efficiency versus curtailment measures.  

Overall this symposium will discuss the 
effectiveness and acceptability of different 
measures in order to change energy use of 
households and driving behavior.  
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Presentation 1: Promoting 
environmental behaviour via 
feedback: Energy conservation in 
households 

A. Nilsson1, C. Jakobsson Bergstad1, & D. 
Andersson1 
1 University of Gothenburg, Gothenburg, Sweden  

Introduction 
The two studies presented here investigate 

motivational processes such as norm 
activation and the influence of values in 
relation to different feedback strategies. 
Studies on feedback interventions have 
generally found that frequent feedback is 
more effective than infrequent and that  
initially high consumers of energy lower 
their consumption more than initially low 
consumers. Previous research however lacks 
in the attention to underlying psychological 
determinants of energy use and energy 
savings (Abrahamse, Steg, Vlek, & 
Rothengatter, 2005). 

Study 1 
 The study investigates the effects of 

continuous feedback via a display on energy 
consumption behaviors. 40 Survey 
participants living in separate or 
semidetached houses in two different small 
cities in Sweden participated in the study.   

Method. Households were randomly 
assigned to one of two conditions; Display 
and Control. Energy displays were installed 
in households in the Display condition.  

Results. Participants were split on low or 
high initial energy consumption. The results 
for the initially high energy consuming group 
showed significant difference in energy 
savings between the conditions. Controlling 
for background factors, the display condition 
reduced significantly more than the control 
group. Biospheric values were found to be an 
important motive to reduce the energy 
consumption. No significant differences 
between the conditions were found for the 
initially low consuming group.   

Study 2 

This study compares the influence of 
individual feedback (ie. weekly reports of 
energy use) and normative feedback. 

Method. 120 households participated in 
the study. Households were randomly 
assigned into two experimental conditions 
(normative and individual feedback) and one 
control group.  

Results. Households given normative 
feedback saved significantly more energy 
than the control condition.  Further, the 
results show that initially high consumers of 
energy show the highest reduction of energy, 
mainly in the norm condition.  

Values were found to interact with the 
feedback given; participants prioritizing 
egocentric values were more influenced by 
the normative feedback, while participants 
prioritizing biospheric values were 
comparatively more influenced by individual 
feedback.        

Discussion 
The results thus suggest that continuous 

feedback via a display is most effective for 
high energy consuming households. The 
results also suggest that normative feedback 
is more effective than individual feedback 
when given on weekly basis. Finally the type 
of feedback given interacts with values. The 
finding that participants prioritizing 
egocentric values were more influenced by 
the normative feedback may indicate that 
competitive motives are activated among 
these participants.  
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Presentation 2: Reducing energy use 
in a master-metered apartment 
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Household energy use in master-metered 
apartments is on average 30% higher than in 
households with individual meters. In 
master-metered apartments only the energy 
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use of the group is available; inhabitants have 
no information on their individual usage and 
there is hardly an incentive to change their 
energy use. Previous studies have shown that 
providing households in master-metered 
apartments with feedback on their energy use 
is effective in reducing their energy use (e.g. 
McClelland & Cook, 1980). However, 
energy use remained much higher than in 
households with individual meters. In our 
study we wanted to test if the effectiveness of 
interventions in master-metered apartments 
can be enhanced by stressing the 
environmental identity.  

Several studies have revealed the 
importance of environmental identity as a 
predictor of behaviour (e.g. Whitmarsh & 
O’Neill, 2010). An environmental identity is 
the extent to which acting environmentally 
friendly is an important part of who you are. 
An environmental identity prescribes a 
course of action that is compatible with 
individuals’ sense of who they are (Clayton 
& Opotow, 2004). Someone who has a strong 
environmental identity will be motivated to 
behave in an environmentally friendly way, 
in order to maintain this self-identity. We 
tested if an intervention in a master-metered 
apartment is more effective when next to 
providing feedback on energy use, the 
environmental identity is stressed.  

We conducted our study in a master-
metered apartment in the city of Groningen. 
A pre-study showed that the inhabitants 
strongly endorse sustainability. The 
participants indicated to find sustainability 
more important than for example comfort 
and affordability. This is also reflected in the 
mission that the inhabitants of the building 
formulated together. Part of their mission is 
to be sustainable. The building is divided into 
wings; three wings participated in the study. 
The first wing served as the control group 
and did not receive any feedback about their 
energy use. The second wing received an 
energy reduction goal of 20%, information 
on how to reduce energy use and weekly 
feedback on the total electricity use of their 
wing. The third wing received the same 
information as the second wing and 
additionally their environmental identity was 

stressed. Their environmental identity was 
stressed by indicating the mission of the 
building on the sheet with feedback, the logo 
of the building was presented and 
participants were reminded in the feedback 
that they indicated to find sustainability very 
important. Energy use was measured through 
electricity meters that were placed in each 
wing. And through questionnaires in which 
participants indicated what appliances they 
have and how much they use them. 

The pre-measure of electricity use lasted 
from November 2010 until January 2011. In 
January participants filled in a questionnaire 
measuring energy use through self-report. 
From February on, participants received 
weekly feedback about their electricity use 
for ten weeks. When the feedback stopped 
participants again filled in a questionnaire to 
measure their electricity use via self-reports. 
The results of the intervention and the 
differences between the three wings will be 
discussed.  
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thermal imaging: applying a 
concrete notion to a bricks and 
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60% of UK domestic energy is used to 
heat homes.  Almost all homes would benefit 
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from a package of measures which could 
reduce energy demand and reduce Co2 

emissions from the housing sector by 22% 
(EHCS, 2007).  The UK government have 
suggested occupier inertia as a barrier, a 
“lack of appreciation of true energy costs and 
long term benefits of energy efficiency 
measures” and have called for a behavioural 
focus (DTI, 2006).  Targeting homeowners 
directly may achieve further demand.  

New and visual technologies have the 
potential to improve this awareness.  
Technologies used in interventions can act as 
change agents, by displaying information not 
easily understood through traditional 
methods, mediating how information is 
received and drawing attention to specific 
issues.  In doing so, it has been argued that 
this process may change perceptions, as a 
route to actions (Midden, Kaiser and 
McCalley, 2007) and may have a persuasive 
effect on behaviours.   Previous authors have 
proposed that making abstract or inaccessible 
issues more realistic and tangible may be key 
in reaching individuals.  However, there are 
gaps in our knowledge about the pathway 
from exposure to behaviour (Sheppard, 2005; 
Steg, 2008), and this empirical project was 
designed to investigate this process.  

Specifically, homeowners may ‘know’ 
their need to avoid the waste of energy, as an 
abstract notion, but this abstraction may need 
further encouragement to become more 
relevant and induce action.  Using infrared 
thermography, the project visually and 
vividly displayed cold ingress and heat loss 
from participant’s homes and tested what 
effect that specific or concrete representation 
would have on the homeowners? The 
purpose was to investigate whether exposure 
to the images would facilitate an increase in 
energy saving behaviours, and to investigate 
the process underpinning such behaviours.   

100 households were allocated to a 
thermography group (who received tailored 
reports), or a control group, during this 
yearlong field study.  All households were 
exposed to a range of interventions aimed at 
encouraging pro-environmental behaviours in 
the home, including energy audits.  The 
thermography group received the thermal 

images as one additional intervention.  
Householders exposed to the images were 
more likely to engage in a simple energy 
saving behaviour; installing draught proofing 
(p = 0.01).  In addition householders exposed 
to the images perceived their homes as less 
efficient than the control (p  < 0.001) and felt 
they knew less about how to conserve energy 
(p = 0.05).  

Results suggest that exposure to the 
tailored images prompted the homeowner to 
take actions, not considered beforehand, to 
save heat loss, particularly where the energy 
saving action was a simple one to enact. 
Findings suggest there is the possibility of 
achieving further energy savings by using 
technologies to persuade and enhance the 
manner in which energy saving information 
is conveyed or tailored.  We discuss the 
pathway from exposure to behaviour, key 
factors in strengthening the pathway and the 
role of mediating technologies.   
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environmental stimulus and its 
effect on driving behavior  

A.B. Unal1, L. Steg1, & K. Epstude1 
1 University of Groningen, Groningen, the Netherlands  

In everyday life, we listen to music as a 
background stimulus in a variety of settings 
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such as in shops, restaurants and traffic. It 
has been documented that music has the 
power to implicitly affect our behaviors such 
as moving faster or slower in shops due to 
fast and slow tempo music (Milliman, 1982). 
In addition, when the music is congruent 
with the environment or when it is liked, it 
may increase the liking for the environment 
(North et al., 2003). However, how does it 
affect our behaviors when we are supposed to 
work on a task in a complex setting, such as 
driving?  

Driving is almost always accompanied by 
music (Dibben & Williamson, 2007). 
However, the effects of music on driving 
performance are rather unknown or results 
are mixed and providing evidence for both 
negative and positive effects. We 
hypothesized that music is a demanding 
environmental stimulus, and when the traffic 
environment is also demanding then drivers 
will be more attentive to compensate for the 
cognitive overload induced by music. As a 
consequence, the task would be more 
effortful, while there would be no difference 
in performance due to overcompensation. 

For this purpose, we used the driving 
simulator and created a driving environment 
high in complexity and including various 
hazardous scenarios. Sixty-nine participants 
were randomly assigned to either music or 
no-music groups. Participants in the music 
group created a play list that consists of their 
favorite songs. In order to make the music 
demanding, we played the songs with a high 
volume (90dBA). In addition to driving in 
the simulator, participants completed scales 
measuring their mental effort during driving 
and level of pleasure and arousal.    

Results revealed that participants in the 
music group reported higher mental effort  
ratings throughout the whole time when 
driving. This shows that apart from the 
complexity of the environment, when the 
music is demanding (loud), it adds extra 
cognitive load on the task. However as 
expected, higher mental effort lead to higher 
need for compensating for the possible 
negative effects of music. As a consequence 
for the majority of the critical situations, 
there was no difference in the performance of 

music and no-music groups, and in two of the 
critical situations music group performed 
better than no-music group. Repeated 
measures was run to compare pleasure and 
arousal levels within groups before and after 
the simulated driving. Ratings of pleasure did 
not change before or after the drive for both 
of the groups, indicating that listening to 
music did not increase the pleasure one gets 
from driving.  

Results suggest that drivers are able to 
compensate for high cognitive load in 
demanding situations, and although mental 
effort is much higher while listening to music 
and driving, they still perform well or 
sometimes even better.  
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Presentation 5: The golden 
combination of policy features? 
Increasing acceptability of 
environmental policies  
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2 University of Groningen, Groningen, The 
Netherlands  

Introduction 
Over the years, various policies have been 

proposed aiming to reduce environmental 
problems. However, many policies are not 
being implemented because of lack of public 
support. Therefore, it is important to 
investigate which factors influence the 
acceptability of such policies, as this reveals 
how policies should be designed or adapted 
to increase public support. In this study, we 
examine to what extent policy acceptability 
depends on specific features of policies. 
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More specifically, we examined to what 
extent push versus pull measures (i.e. reward 
versus punishment) and the behavioural 
target of the policy (i.e. efficiency or 
curtailment behaviour) influences policy 
acceptability. Push measures as well as 
curtailment behaviours are both perceived as 
restrictive measures, and therefore they are 
evaluated as less acceptable than pull 
measures and efficiency behaviours (i.e. 
main effects). However, we expect that 
people will especially evaluate policies as 
unacceptable if they are perceived as “double 
restrictive” (i.e. a push measure that targets 
curtailment behaviour).  

Method 
A questionnaire study was conducted 

among representative samples of 7 European 
countries (N = 6,045). Respondents evaluated 
the acceptability of six policies aimed at 
reducing household energy consumption. The 
policies systematically varied on two features 
(i.e. 2x2 within subject design): 1) push 
(punishment) or pull (reward) measure; 2) 
target behaviour: curtailment or efficiency.  

To test the robustness of our results, we 
also varied the behavioural domain of the 
policy (i.e. transport, sustainable energy and 
home).  

Results 
A factorial repeated-measure ANOVA 

showed that, as expected, participants  
evaluated push measures as less acceptable 
than pull measures, while policies targeting 
curtailment behaviours were less acceptable 
than policies targeting efficiency behaviours. 
In line with our hypothesis, we found a 
consistent and strong interaction-effect 
between the policy features on acceptability 
across all behavioural domains. Push 
measures targeting curtailment behaviours 
were far less acceptable than push measures 
targeting efficiency behaviours. Pull 
measures were believed to be acceptable 
regardless of the target behaviour of the 
policy.  

Discussion 
Importantly, our results reveal that push 

measures are not always evaluated as 
unacceptable. They are particularly regarded 
as unacceptable when they target curtailment 
behaviours.  
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Bringing climate change to the people: Does decreasing distance real-
ly enhance individuals’ motivation to respond to climate change? 

A. Brügger1, T. A. Morton1, & S. Dessai1 
1 University of Exeter, Exeter, United Kingdom

Introduction 
The readiness to mitigate climate change 

and to adapt to its consequences is still rather 
limited. Research shows that climate change is 
usually perceived as something affecting pri-
marily strangers and taking place in distant 
places and times (e.g., Leiserowitz, 2005). Re-
ducing the perceived distance has repeatedly 
been proposed as a strategy to increase indi-
viduals’ (affective) engagement and their mo-
tivation to respond to climate change. Accord-
ing to construal level theory (CLT; Trope & 
Liberman, 2010), however, distance should not 
influence the level of engagement per se but 
rather how the object of interest is construed 
mentally: Proximal objects are construed con-
cretely whereas distant objects are represented 
in more abstract terms. 

In a previous correlational study, we found 
that localised risk perceptions had different 
consequences to global risk perceptions. Fol-
lowing on from this, the aim of the present 
study was to further explore the relationship 
between distance and both people’s perception 
of climate change and their motivation to sup-
port mitigation and adaptation strategies. In 
particular, we were interested in how risk per-
ceptions and response strategies are mentally 
construed when individuals have a local vs. 
global mindset. We assumed that the experi-
ence of fear represents a lower level construal 
relative to more abstract beliefs about climate 
change, for example skepticism. Drawing on 
CLT, we therefore predicted that participants 
with a local perspective would rely more on 
fear to represent risks and make decisions 
about supporting climate change responses 
whereas they would rely more on skepticism 
when they had a global focus. 

Methods 
In exchange for course credit, students  

(N = 80) received either local or global infor-
mation about climate change. Levels of sup-

port in the two conditions were compared us-
ing t-tests. Multiple regression analyses were 
used to check for interactions between condi-
tion and fear (low-level construal) as well as 
between condition and skepticism (high-level 
construal).    

Results 
As expected, the results showed that focus-

sing on local climate change did not increase 
participants’ support for response strategies. In 
line with CLT, it was also found that partici-
pants with a local perspective relied more on 
low-level construal fear when they made risk 
judgements whereas those with a global focus 
were more influenced by high-level construal 
skepticism. The same pattern was found for 
some of the response measures. 

Conclusions 
Consistent with CLT, our results suggest 

that psychological distance does not translate 
into different levels of engagement per se but 
influences on what perceptions and decisions 
are based on (low- vs. high-level construal in-
formation). These findings challenge the idea 
that simply localizing climate change increases 
individuals’ motivation to act. Rather, localis-
ing climate change changes what people act 
on. Theses findings suggest that future re-
search should adopt a more differentiated per-
spective on the effects of psychological dis-
tance in the context of climate change.  

References 
Leiserowitz, A. (2005). American risk perception: Is 

climate change dangerous? Risk Analysis, 25, 1433-
1442. 

Trope, Y., & Liberman, N. (2010). Construal-level the-
ory of psychological distance. Psychological Re-
view, 117, 440-463. 



Research on Desired Studio Parameters of Iranian Architecture 
Students: Environmental Perception Increasing Approach 

S. Emami. Koupaee, S. Teymori, & A. Jabalameli 

Islamic Azad University, Khorasgan Branch, Esfahan, Iran. 

Abstract 
Whereas architecture students spend much 

of their time in architectural studio, 
undoubtedly physical environment of studio 
and mental-psychological effects of its 
parameters - such as Lighting, color, view, 
Furniture, etc - have direct effect on 
educational process and mind orientation of 
architecture students, on conscious and 
unconscious way. 

This study has constructed on this base, 
that physical environment is a significant 
factor in education of architectural principle 
for students. So, it is looking for conditions 
that provide ability of this kind of education 
in studio environment. For this meaning, 
having a meaningful relation between person 
and environment, and perception of 
environmental information is necessary.  

Because environmental perception is a 
cognitive need, according to human needs 
hierarchy of Abraham Maslow, when 
students want to perceive and analyze 
surrounding environment, that environment 
is responsible for physiological and 
psychological needs of students.  

Therefore the aim of this study is research 
on characteristic and parameters of studio 
which create suitable conditions, that 
students can obtain perfect perception of 
studio environment.   

This study is conducted using a 
questionnaire from ninety-five students of 
fourth year studio at two Art University in 
Isfahan, Iran. It is tried to select students 
from a similar conditions and tried to analyze 
essential demands of architecture students. 

This questionnaire contains three types of 
questions. The first type, has researched 
students physiological needs in related of 
desired studio. The second one searches 
mental and psychological demands of 
students, to having effective relation with  
environment. 

Finally, while ongoing influence of 
environment requires conditions that our 
related scene of environment will not be 
repetitive, the third kind of questions studies 
parameters that creates activation 
mechanisms of mind in environment. 

The questionnaire results are expected to 
be used as an input for a new design studio.  

The results show that “freedom and 
psychological security” are essential needs of 
students. Undesirable environment and 
workspace and curriculum disaffection are 
significant factors in decrease of comfort and 
psychological security. Also having newness 
of environmental elements, and ability to 
create environmental changes are important 
factors to activate students mind 
continuously. 

The analyses also indicate that climatic 
background has influences on what students 
expect as their desired studio. 
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The role of national newspapers in fostering understanding of 
transition technology: The case of Carbon Capture and Storage. 

S. Brunsting, M. Paukovic, & M. De Best-Waldhober 
Energy research Centre of the Netherlands, Amsterdam, The Netherlands 

Introduction 
Carbon Capture and Storage (CCS) is a 

relatively new technology that is considered 
a serious option for transition towards a clean 
energy system. Coverage of the debate on 
CCS in the national newspapers is steadily 
increasing (Van Alphen, 2007) and recently 
peaked after public opposition to an onshore 
demonstration project in Barendrecht and the 
government’s decision to cancel all plans for 
onshore CCS in the Netherlands. 

Research among the Dutch public 
(Paukovic, Brunsting, & De Best-Waldhober, 
2011) shows increasing awareness of CCS. 
However, knowledge of CCS has not 
significantly increased. The same goes for 
concepts related to CCS that are arguably 
necessary to understand the technology, e.g. 
characteristics of CO2 and the relation 
between CCS and consumer’s personal lives 
via consumption of electricity from coal- or 
gas-fired power plants. This leads to the 
question to what extent public knowledge 
about CCS is stimulated by coverage of this 
issue in national newspapers, which are still a 
major information source and opinion shaper 
despite being ‘traditional’ media.  

Method 
This abstract describes results of a 

thematic content analysis of 430 articles 
referring to carbon capture, transport, or 
storage from May 1, 2009, until May 31, 
2010. Coding categories were based on 
expert sources on CCS and related concepts 
as well as on lay people’s perceptions of 
these topics, which we elicited through in-
depth interviews with 17 lay people. In 
parallel, we developed a ‘knowledge test’ to 
measure the prevalence of knowledge and 
misconceptions of CCS and related concepts 
as well as media use among 401 members of 
the general Dutch audience. This test was 

conducted in May 2010 and its results were 
used to interpret and compare findings from 
the newspaper analysis. 

Results 
Results indicate that national newspapers 

do not reinforce or create misconceptions as 
found in the knowledge test. However, they 
also do little to correct misconceptions or fill 
the ‘blanks’ in people’s knowledge.  
Amongst others, we found that only a small 
percentage of the articles contains knowledge 
about CCS, CO2, energy production, or 
climate change. Very few articles discuss 
utility and necessity of CCS, and almost none 
of them link concepts into a causal chain 
from fossil fuel use through electricity 
production to climate change.  

Discussion 
Basic knowledge levels about CCS in the 

general Dutch public are low and ‘blanks’ in 
people’s knowledge about related concepts 
are large.  Most newspaper coverage of CCS 
does not seem to match the public’s abilities 
to comprehend and interpret news about this 
technology. Given the complexity and low 
personal relevance of the topic, information 
processing theories would predict that in its 
current form, most news about CCS will be 
ignored by most people. A discussion topic is 
by whom and by what means additional 
context should be provided about CCS, or 
about other new energy technologies to 
which our findings likely apply. 
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Introduction 
In an interdisciplinary perspective, this 

study aims to link theoretical approaches 
from Cyberpsychology (Wallace, 1999) and 
Environmental Psychology (Downs, 1970), 
analyzing the spatial behavior of “online 
groups” in characteristic physical spaces as 
shopping centers. For this reason we studied 
the case of “hide and seek at IKEA”, a 
grassroot initiative which typically start from 
online social networks. 

Using online social networks (e.g., 
Facebook, Twitter, etc), it is possible to 
express your own social identity (Turkle, 
1996) and build a virtual community, for 
example through participation in thematic 
groups (Ellison et al., 2007). Some of the 
computer mediated communication (CMC) 
properties, as visual anonymity and isolation 
(Wallace, 1999), elicit patterns of “middle-
stage” behavior (Meyrowitz, 1985), 
characterized by the fusion of private 
(backstage) and public (on stage) situations. 
On the other side, malls and shopping 
centers, far from the early definition of "non-
places", could be better described as 
heterotopies (Foucault, 1984), characterized 
by original forms of spatial use (Uzzell, 
1995), based on a redefinition of the 
traditional boundaries between public and 
private spaces (Dehaene & De Cauter, 2008). 

Hypotheses 
Therefore, we hypothesize that some of 

these original forms of space use are due to 
the transfer of online group dynamics 
(namely: social identity, group membership 
and middle-stage behavior) to the physical 
world, trough the perception of market space 
as a middle stage, far from the traditional 
boundaries between public and private 
spaces. To explore this hypothesis we 
focused on the phenomenon called “hide and 
seek at IKEA”. The first event took place in 

Copenhagen in 2009, and then spread in 
Italy. In particular we chose as case study the 
event organized in Bologna in 2010, that 
seems to be a grassroot initiative organized 
by a users group on Facebook, not directly 
managed by IKEA online marketing. 

Analyses and results 
Following a mixed model, the aim is to 

use both qualitative (interviews with 
participants and IKEA management, 
behavioural mapping during observations) 
and quantitative methods (paths mapping, 
questionnaire on Facebook users). Data 
collection is still in progress, preliminary 
results are presented in support of our main 
hypothesis. Further investigations would 
allow to better understand what place 
features, both physical and symbolical, could 
favour the described transfer. 
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Climate change is a major current affair. 
In this study, we are interested in the way 
people from France and Germany represent 
themselves the causes and the consequences 
of climate change. The theoretical 
background is the social representations 
approach (Moscovici, 2001) which seeks to 
pay attention to the logics of common sense, 
without comparing it to scientific knowledge. 
Social representations depend on the context 
within they emerged and are anchored in 
previous knowledge, so the French/German 
comparison was used to highlight cultural 
processes involved. France and Germany 
were selected for this study because they 
present a certain number of similarities: both 
are modern European industrial and capitalist 
democracies. However, they also present 
important differences in regards to their 
interpretation of environmental issues. 

Different methods were used in a 
triangulation perspective (Flick, 1992). 250 
articles (from the most important daily 
newspapers in France and in Germany) 
reporting about an UNO climate conference 
are analyzed. Moreover, 41 interviews and 
10 focus groups were conducted with 
German and French (between 28 and 40 
years old). We investigated through these 
methods the way causes and consequences of 
climate change are explained in different 
social contexts. A content analysis and a 
discourse analysis (Potter & Wetherell, 1987) 
were conducted. 

The media analysis shows that causes of 
climate change are rarely explained and that 
the consequences are presented as quiet 
uncertain and dangerous: “the lottery of 
climate change”. This strangeness relative to 
climate change is present too in the 
interviews and the focus groups. Moreover, 
some folk ecological theories are used by 

interviewees to face this uncertainty (see 
Kempton, 1997). But their explanations are 
also based on economical and sociological 
knowledge outlining a cognitive polyphasia 
(i.e. different types of logics). The great 
heterogeneity of consequences evoked in 
interviews (health problems, different leaving 
conditions…) is opposed to difficulties to 
talk about in focus groups. Finally, the 
consequences of climate change represent a 
threat for social identity: the South is coming 
with its strange and dangerous animal 
species, its unusual climate which will 
modify our way of lives. 

Nevertheless some differences exist 
between both countries: the perceived 
proximity of risks related to climate change 
is more important in Germany (media 
analysis and interviews) and is linked to 
perceived changes in the environment. Thus, 
climate change is represented as more 
concrete in Germany than in France. This is 
explained by referring to differences in the 
history of green movements. In Germany, 
organizations which defend local interests 
were grouped together around a common 
ideological discourse. Moreover Tchernobyl, 
a major event, was treated in different ways 
(absence of perceived consequences in 
France / diet precautions in Germany). 

To conclude, through the theoretical lens 
of social representations, climate change 
appears as a polyphasic social object, it calls 
identity threatening stakes into play and it is 
still represented as something strange 
because it will transform our environment. 
Moreover, the perceived risk’s proximity 
depends on the cultural background in which 
climate change is anchored.  
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Introduction 
Energy transition is a complex topic that 

touches upon many aspects of people’s daily 
lives. However, awareness and knowledge of 
this topic among the general public is low 
(Paukovic, Brunsting, De-Best-Waldhober, 
2011). The general public is continuously 
bombarded with terms such as climate 
change, CO2, energy production and a range 
of new CO2 mitigation technologies. It is 
often assumed the public has a basic 
understanding of these terms and possible 
misconceptions are overlooked in 
communication (as shown by a media log on 
Carbon Capture and Storage, i.e. CCS, kept 
in parallel with the current study). This while 
the public’s understanding of these issues is 
an important foundation of their support of 
any climate change mitigation effort.  

The aim of this study is to a) give insight 
into the current levels of knowledge and 
possible misconceptions of lay people on 
CCS and topics related to this new transition 
technology: climate change, CO2 and energy 
production b) measure the prevalence of 
perceptions and misconceptions on these 
topics in the Dutch general public and c)  
identify how knowledge and misconceptions 
about these topics affect perceived 
consequences of and attitude towards CCS 
technology.  

Method 
A questionnaire was designed with 

measures of knowledge of: CO2 
characteristic, sources and effects, electricity 
production fuel mix, climate change beliefs 
and respondent’s perceived consequences 
and attitude of CCS. The creation of the 
questionnaire was based on very open in-
depth interviews with 17 respondents 
exploring lay knowledge and beliefs about 

these issues. This way all relevant thoughts 
lay people might have about these topics 
were included in the questionnaire. In 
addition a media log protocol was developed 
which supports the results found in the 
knowledge test. The questionnaire was 
subsequently tested on 7 lay respondents to 
assure comprehensibility. The questionnaire 
was administered to a random sample of 401 
respondents from the Dutch general public in 
May 2010.    

Results 
The results of the study reveal insecurity 

and knowledge gaps about all topics included 
in the questionnaire. Properties, effects and 
sources of CO2 are not well understood. 
People are insecure for example about 
whether CO2 causes cancer or emits radiation 
and knowledge levels about natural 
properties of CO2 are low. There is also a lot 
of insecurity about which sources emit CO2 
and how much fossil fuels and renewables 
are used in electricity production. The share 
of fossil fuels is generally underestimated. 
Only a minority of respondents understands 
the sequence from the use of fossil fuels to 
climate change completely. Moreover, 
respondents seem to confuse climate change 
with other environmental problems such as 
ozone layer depletion and air pollution.  

Knowledge and beliefs about these topics 
are related to perceived consequences about 
CCS and less directly to CCS attitude. In our 
presentation we will discuss these results in 
more detail, as well as implications for 
communication about energy transition, 
climate change and CCS. 
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Psychological and Social Benefits of Gardening 
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Introduction 
Even in a highly engineered society, the 

direct involvement in the physical 
environment plays an important role for well-
being, personal development and identity 
formation. This especially manifests itself in 
the increasing number of people with a 
preference for gardening.  

The presentation aims at analysing the 
potential contribution of psychological 
concepts to explain the characteristics and 
the ensuing meanings and benefits of 
gardening. First, it briefly contrasts the 
mainly psychology-oriented empirical studies 
carried out in the United States of America 
since the 1970s (Kaplan & Kaplan 1989; 
Francis 1987) with the empirical garden-
related research in Germany conducted in the 
same period. Secondly, it introduces 
gardening from a theoretical point of view as 
an essential link between human and 
environment and elaborates its characteristics 
with respect to concepts like the 
appropriation of the physical environment, 
place attachment, self- regulation.  

Since in Germany empirical evidence for 
the psychological benefits of gardening is 
still scarce, the theoretical analysis is 
complemented by the presentation of results 
from a survey conducted in selected 
allotment-garden areas Germany. 

Methods 
The survey was carried out in 2008 in 

Magdeburg, Germany, supported by the 
regional association of allotment holders 
(N=314). In a standardized questionnaire the 
respondents were asked to assess on a 4-point 
scale 22 statements about the meaning of 
allotment gardens, which were formulated 
referring to Francis & Hester (1987), Kaplan 
& Kaplan (1989) and IfD (1993). 
Additionally the gardeners marked on a 5-
point scale how often they perform certain 

activities in their garden. Besides socio-
demographics the questionnaire included 
questions about the housing conditions of the 
allotment gardeners. 

Results 
A garden proves to be more than a mere 

leisure activity, a place to grow flowers and 
vegetables or a compensation for inadequate 
housing. For the vast majority of 
allotmentiers, their garden is an absolutely 
essential and emotionally connotated place. 
In a society, largely based on the division of 
labour, it enables the gardeners to act self-
determined, to pursue an activity holistically, 
reaching from the anticipation of its aims to 
direct feedback in terms of tangible benefits. 
Survey data suggests that these kind of 
functions and meanings of gardening are 
experienced depending on the respondents’ 
employment, educational status and age. 
Self-regulative mechanisms gain importance 
if people lack other realms of experience for 
instance due to unemployment or retirement. 
In general, a strong correlation has been 
found between the intensity of activities in 
the garden and the significance, the 
respondents ascribe to it. This underpins the 
idea that meaning constitutes itself through 
an action itself rather than being evoked by a 
need which mainly results from certain 
conditions of life.  

Discussion 
The theoretical analysis and empirical 

results show that the benefits and meanings 
of gardening reach far beyond the still 
prevailing traditional picture of allotment 
gardens in Germany. The potential of 
gardens to create a realm of experience 
complementary to the occupational sphere 
has been identified, but there is still a lack for 
in-depth research to explain the 
psychological impacts in detail. Furthermore, 



 
 

the theoretical approaches mentioned in the 
presentation suggest the strong need to 
develop appropriate methods and instruments 
to capture the interaction of human and 
environment empirically. 

References 
Francis, M. & Hester R.T. (Hrsg.) (1987) Meanings of 

the garden. Proceedings of a working conference 

to explore the social, psychological and cultural 
dimensions of gardens. Davis, Calif.: Center for 
Design Research Dept. of Environmental Design 
Univ. of California. 

Institute for Demoscopy Allensbach (IfD) (1993) 
Allensbacher Markt- und Werbeträgeranalyse 
(AWA) 1993. 

Kaplan, R. & Kaplan, S. (1989) The experience of 
nature. A psychological perspective. Cambridge: 
Cambridge Univ. Press. 



Applying a transactional approach to the threat of climate change 
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The more typical encounters between 
individuals and ‘climate change’ are largely 
indirect, virtual and vicarious, reflecting 
engagement with and ‘exposure’ to a 
complex information environment and social 
representations of the phenomenon, threat 
and attributed consequences. The 
phenomenon which is represented is arguably 
more of a complex risk domain than an 
attitudinal object, more threat than already 
discernable and unfolding biophysical 
environmental impacts, more changing 
environmental condition and ongoing 
environmental stressor than specific or acute 
events or manifestations. Individual 
responses to and engagement with ‘climate 
change’ encompass risk perception and 
appraisal, sense making, environmental 
concern, possible psychological distress, and 
psychological coping and adaptation 
responses, as well as overt behaviours and 
adjustments.  

Taking a transactional approach within 
the context of environmental psychology 
allows for a more environmental and 
ecological framing of those psychological 
considerations neglected by but crucial to 
climate change science conceptualisations of 
climate change adaptation and vulnerability. 
Such a transactional approach can also better 
accommodate the need for integrated 
‘environmental stress’ and ‘stress and 
coping’ framings of psychological 
adaptation to the threat of climate change. 
The poster also questions the adequacy and 
cross-disciplinary currency of existing 
environmental, social, and health psychology 
models and frameworks for addressing the 
phenomenon and the psychological and 
social impacts of climate change. In 
addressing climate change the poster 
underscores the more general challenge for 
environmental psychology in addressing 
contemporary information and 
communication technologies and 

‘environments’, and how such information 
environments are transforming individual 
perceptions of, transactions with, and 
understandings of ‘real’ environmental 
changes, threats, places, and environments. 
In-depth national survey findings from 
Australia are presented and examined to 
empirically ground these questions and 
transactional considerations, and to suggest a 
way forward in the documentation and 
monitoring of arguably critical psychological 
changes and processes taking place in the 
human landscape, in response to depicted 
changes and impacts taking place in virtually 
represented physical landscapes.  

The national survey addressed public risk 
perceptions, understandings and responses to 
the threat of climate change and natural 
disasters in Australia, and involved a sample 
of 3096 respondents geographically stratified 
by region, population centres, and climate 
change and natural disaster exposure. The 
on-line survey protocol included a number of 
psychological scales (e.g., objective 
knowledge, belief, prior experience, self-
efficacy, climate change concern, climate 
change distress, behavioural engagement) , 
and multiple closed and open individual 
items, including reference to direct versus 
indirect exposure and experience of extreme 
weather events and environmental changes. 
A longitudinal within-subjects design was 
employed, allowing for documentation of 
intra-individual, psychological adaptation, 
and behavioural change over time. Research 
findings evidenced appreciable psychological 
impacts and adaptations, reflected in high 
levels of risk appraisal, concern, and distress, 
and very substantial incidence of direct 
exposure to and experience of natural 
disasters and perceived climate change 
impacts, reflecting a dramatic decade of 
extreme weather events in Australia. 
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Restoration Revisited: The Swiss and the Forest 
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Introduction 
A vast body of studies shows that people 

generally prefer natural environments like 
parks and forests over urban environments 
for restorative purposes (e.g. Hartig & Staats, 
2006; Nordh et al., 2009; Stigsdotter et al., 
2010). However, it is still not too clear which 
characteristics and attributes of e.g. forests 
are perceived as fostering or hindering 
factors for restoration.  

We addressed this issue by analyzing a 
Swiss national representative sample 
regarding their motives and preferences for 
visiting forests. Additionally, we asked them 
to evaluate their forest visits in terms of 
restorative effects and to rate diverse 
characteristics and attributes of the forest. 

Methods 
Data of N = 3022 individuals (mean age 

52,58 SD 16.08, 52 % female) has been 
elicited using computer assisted telephone 
interviews and a web based survey.  

Main Findings 
A factor analysis (varimax rotation) 

resulted in three motives for visiting forests, 
which could be labeled as “experience of 
nature”, “physical activity and enhancing 
health”, and “social activity”.  These motives 
could be associated with different 
preferences for characteristics and attributes 
of the forests, e.g. people who wanted to 
experience nature preferred ponds, a natural 

soundscape, and diversity in general more 
when compared to people who want to be 
physically active or enjoy social activity. In 
terms of restorative effects, people who 
wanted to experience nature benefitted most 
from visiting forest while the social activity 
motive was completely uncorrelated with 
restorative effects. 

Discussion 
Our findings imply that restorative effects 

of visiting forests are related to motives for 
visiting and are influenced by characteristics 
and attributes of forests. It can thus be 
concluded that natural environments have not 
necessarily a stronger recreational effect 
compared to other environments.   
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Introduction 
The Norm Activation Model (NAM: 

Schwartz, 1977) has been broadly applied for 
predicting a number of proenvironmental 
behaviors. According to the NAM, 
proenvironmental behavior can be explained 
by three psychological dimensions related to 
environmental problems: Personal Norms 
(PN), Awareness of Consequences (AC), and 
Ascription of Responsibility (AR). 

Referring to the study on prosocial 
behaviors carried out by De Groot and Steg 
(2009), we tested here two alternative 
interpretations of the NAM, i.e. the mediator 
vs. the moderation model. The former claims 
respectively that AC is an antecedent of AR, 
AR is an antecedent of PN, and PN 
influences environmental behavior, whereas 
the latter assumes that the influence of PN on 
the proenvironmental behavior is moderated 
by AC and AR. 

We expected that the mediation model is 
better than the moderator model in predicting 
the target proenvironmental behavior, i.e. 
“real” water consumption at the household 
level. 

Participants and Procedure 
Participants in the study were 501 

households in San Marcos, California, 
recruited from a larger survey sample of 
1600 households.  

Measures 
Those households that provided signed 

access to their annual water usage from the 
local water company were included in the 
study. Thus, we relied on an “objective” 
measure of water consumption. 

Personal Norms (PN) about water 
problems were measured with 7 items (e.g., I 

feel a personal obligation to save as much 
water as possible; α=.91, M=3.93, SD=.72). 

Ascription of Responsibilities (AR) was 
measured with 3 items (e.g., I feel personally 
responsible for overusing fresh water; α=.59, 
M=3.17, SD=.81).  

Awareness of Consequences (AC) was 
measured with 4 items (e.g., Overusing fresh 
water is a problem for society; α=.81, 
M=3.90, SD=.76).  

Results  
Following the procedure suggested by 

MacKinnon and Fairchild (2009), we found 
support for the mediation model. After 
controlling for AR, PN significantly and 
negatively predicted water consumption 
(adj.R2=.04, F2,317=7.22, p<.001). Also, AR 
significantly and positively predicted PN 
(adj.R2=.20, F1,494=120.62, p<.001). The 
Goodman version of the Sobel Test 
supported the mediation of PN in AC-water 
usage relationship (t=-3.51, p<.001).  

After controlling for AC, AR significantly 
and positively predicted PN (adj.R2=.39, 
F2,492=157.52, p<.001). Also, AC 
significantly and positively predicted AR 
(adj.R2=.24, F1,493=160.19, p<.001). The 
Goodman version of the Sobel Test 
supported the mediation of AR in AC-PN 
relationship (t=4.44; p<.001). 

As regards the moderation model, 
multiple regression analyses showed that the 
relationship between PN and water usage 
was not moderated by neither AC nor AR.  

Discussion 
Results support the mediation path of 

NAM for a proenvironmental behavior like 
water consumption, thus confirming the 
findings of De Groot and Steg (2009) on a 
different target behavior. It seems that one 



must be aware of an environmental problem 
before feeling responsible to engage in such 
behavior. In turn, responsibility feelings 

activate feelings of moral obligation to act 
proenvironmentally. Finally, personal norms 
induce proenvironmental behavior.  
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Problem Statement 
The interaction between the built 

environment and human behavior has a 
longstanding research tradition. A lot of 
research has been conducted on human 
decisions and behavior when a building is 
finished and habitable; less has been written 
about the behavioral processes involved in 
the building construction process. The built 
environment is known to influence the 
quality of the natural environment to a great 
extent-hence the decisions leading to the 
creation of sustainable urban structures is 
crucial. The adoption of pro-environmental 
practices is not only based on cognitive but 
also on social factors. Since the latter part has 
been understudied, we focus in this paper on 
the underlying beliefs, norms, attitudes and 
control perceptions that influence building 
professionals to adopt sustainable building 
practices in the form of voluntary building 
rating and assessment schemes. Professional 
pro-environmental behavior is of crucial 
importance to mediate climate change and 
reduce damaging impacts on the 
environment. To understand building 
professionals’ behavior, it was decided to 
adopt the Reasoned Action Approach 
(Fishbein and Ajzen, 2010) as the 
predominant model to determine the 
underlying factors of professionals’ decisions 
and behavior, while other emerging factors 
have been considered as well. The Reasoned 
Action model has been tested in and applied 
to this specific context. 

Methodology and Measures 
In line with the recommendations by 

Fishbein and Ajzen (2010) this paper builds 
on the results of two studies:  first, a 
qualitative elicitation interview study 
designed to understand the underlying beliefs 

of building professionals and other 
stakeholders in the construction process. 
Secondly, a questionnaire instrument 
destined to measure variations in adoption of 
the Leadership in Energy and Environmental 
Design (LEED) across several building 
profession groups in the United States. 

Findings  
The elicitation study analyzed behavioral, 

normative and control beliefs of engineers 
and architects that might influence their 
decision to work with the scheme and obtain 
professional accreditation. The results 
revealed that the uptake of the LEED scheme 
is intrinsically linked to the importance of 
government support, the role of client 
demands, individual attitudes as well as 
group efforts, educational factors, and 
communication aspects as well as the 
position of LEED in the overall green 
building governance structure. The 
questionnaire study built on these insights 
and further tested the constructs within the 
Reasoned Action Approach across 
professional groups. This information is 
valuable for planning future studies 
evaluating adoption motivations, intentions 
and subsequent behavior of building 
professionals regarding Voluntary 
Environmental Programs. In addition, the 
knowledge gained has also the potential to 
improve the design of future VEPs. Without 
identifying the behavioral foundations of 
these schemes, programs are more likely to 
face resistance, to fail or to be misused 
within the policy mix for sustainability. 
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Optimism towards green technologies and personal responsibility for 
environmentally sound behaviour  

M. Soland 
University of Zurich, Zurich, Switzerland 

Introduction 
The fostering of “green” technologies 

(e.g. energy efficiency and renewable 
energy) has a predominant role in public 
discussions on sustainable development 
strategies. It can be assumed that this may 
lead to a general optimism towards the 
ecological benefits of such technologies. In 
our study we address the question what 
effects on environmentally relevant 
behaviour such optimism could bear. 

From the phenomenon of the rebound 
effect (Khazzoom, 1980) we know, that 
improvements the energy efficiency of a 
technology (e.g. light bulb) can lead to more 
extensive use of this technology (e.g. not 
switching light off, when not used). Such 
behaviour lacks to a certain degree of 
environmental soundness, as more energy is 
used than needed for the actual purpose.  

As shown by Hunecke (2000) 
environmentally sound behaviour is 
dependent on the degree to which an 
individual feels a personal responsibility for 
showing environmentally sound behaviour. 
In our study this feeling of personal 
responsibility serves as the dependent 
variable. We hypothesise that optimism 
towards the ecological benefits of green 
technologies leads to decreased felt personal 
responsibility for environmentally sound 
behaviour. 

Methods and results 
As no existing scale measuring such 

optimism could be found, a “green 
technology optimism” scale has been 
developed on theoretical assumptions. A 
pretest (N=40) has been conducted in order 
to improve and shorten the scale. In the main 
study (N=642, Swiss and Austrian residents) 
the scale (7 items) showed good internal 
consistency (Cronbach’s Alpha = 0.81) and 
approximatively a normal distribution. 

The dependent scale  - measuring felt 
personal responsibility for environmentally 
sound behaviour - consisted of six items 
related to energy-saving measures at home 
which required active performance of 
environmentally sound behaviour (e.g. 
switching off lights, when not used) or 
abstinence from environmentally harmful 
behaviour (e.g. using tumble dryer). 

The negative relationship between green 
technology optimism and felt personal 
responsibility for environmentally sound 
behaviour has been tested using structural 
equation modeling. First results seem to 
confirm this negative relationship, although 
only for participants, who show medium 
scores for environmental concern. For 
participants with high scores or low scores 
the expected negative relationship could not 
be found.  

Discussion 
If the first results can be confirmed in 

further analyses, it can be argued that - via a 
decrease in felt personal responsibility - 
optimism towards green technology can 
(under certain conditions) lead to decreased 
levels of environmentally sound behaviour. 
From a practical point of view this means 
that communication on the success of green 
technologies can bear the risk of giving 
people the impression that green technologies 
alone will fix our environmental problems 
and that personal responsibility is no longer 
required. Rebound effects will be the 
consequence, if not addressed properly in the 
communication strategies. 
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Promoting solar water disinfection in rural Bolivia: 
Intervention effects and mediation by psychological constructs 
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Introduction 
In many parts of the world, water needs to 

be disinfected at the point of use. Mostly, this 
is done by boiling, which is expensive and 
pollutes the environment due to the burning 
of fuel. Solar water disinfection (SODIS) is 
an alternative that is environmentally friendly 
and cheap. However, diffusion of SODIS is 
slow and requires promotion campaigns. 

This study investigates a campaign 
promoting SODIS in rural areas of Bolivia. 
The majority of the villages in this region are 
scarcely populated and of very basic living 
standard. A survey implemented before the 
campaign indicated positive attitudes towards 
SODIS. Thus, promotion techniques were 
selected that support the development of 
habits by reducing forgetting to perform the 
new behavior at the right moment: prompts 
(reminders), public self-commitments, and 
implementation intentions. This study 
quantifies the effects of these interventions 
and the mediation of these effects by 
psychological constructs. 

Methods 
In three panel-waves, data on behavior, 

attitudes, norms, habits, forgetting, and 
behavior control were gathered by face-to-
face interviews. Based on these data, non-
linear regression models were estimated that 
consider that the value range of the 
dependent variables is bounded. The results 
were used for calculating predictions on the 
effects of the interventions computed. The 
same non-linear models were used to explain 
behavior change by the changes of the 
psychological constructs. For the mediation 
analysis, two forecasts for behavior change 
were compared: a prediction of behavior 
change directly based on the intervention 
effects and one based on the intervention 
effects on the psychological constructs. 

Results 
Prompts were the most effective technique 

regarding both the diffusion success (54%) 
and the effect on behavior (expected change 
= 0.395 of maximal possible 2.0 for a change 
from –1 to +1). Public self-commitments 
were equally well distributed (56%) but had a 
weaker effect on behavior (0.249). However, 
combined with prompts, public self-
commitments largely increased their effect 
(0.986). The effect of both techniques on 
behavior is mainly mediated by remembering 
but also effects on attitudes and norms were 
observed. Implementation intentions failed 
regarding the diffusion success (22%) but 
increased the effect of prompts (0.883). Also, 
repeating prompts (0.981) or public self-
commitments (1.081) increases their effect. 

Behavior change could be explained 
almost completely by the changes of the 
psychological constructs (R2 = 92%). The 
model was dominated by the effect of the 
attitudes. Both forecasts of behavior change 
mentioned above lead to the same result 
indicating complete mediation of the 
intervention effects by the psychological 
constructs. The psychological constructs 
explained more of behavior change than did 
the interventions. The surplus covariance 
could be attributed to the affective attitude 
towards raw water consumption. 

Conclusion 
For large-scale campaigns, easy to 

distribute and effective interventions like 
prompts or public self-commitments are 
recommended. Further, interventions should 
be combined and repeated. The proposed 
non-linear regression model and approach for 
mediator analyses proved to be fruitful 
leading to more accurate and informative 
results. 



Seeing, thinking, feeling:  
Exploring free associations with (non)restorative pictures 

B. van der Ha, Y.A.W. de Kort, & F. Beute 
 Human Technology Interaction, University of Technology, Eindhoven, the Netherlands  

Introduction 
Research has demonstrated that nature has 

a restorative effect on human beings. 
Viewing nature can increase mood, cognitive 
performance, and directed attention, while 
reducing stress levels and negative affect 
(e.g., Hartig, et al., 1991; Berman & Jonides, 
2008). Yet both current theories explaining 
these effects (Ulrich et al., 1991; Kaplan, 
1995) still leave quite a few questions on the 
underlying mechanisms unanswered.  

Efforts to investigate these mechanisms 
included methodologies such as continuous 
psychophysiological recordings (Hartig, et 
al., 1991), affective priming (Korpela, et al., 
2002), or eye-tracking (Parsons & Olson, 
1998). In the current study we investigated 
the free associations of viewers of natural vs. 
urban pictures as a first step on an avenue 
towards more insight in the restorative 
effects of nature. Very little research focused 
on the role of associations, yet learned 
positive associations with nature have been 
suggested in relation to restoration (Ulrich et 
al., 1991). Also, ART’s components 
fascination and being away (Kaplan, 1995) 
both suggest the mind is drawn away from 
current worries or tasks – but where to? Our 
study aimed to answer this question.  

Method 
The study, following a within groups 

design (nature vs. urban vs. control) 
consisted of four stages. Forty participants 
first reported their mood, state self-control 
and need for restoration. Then they produced 
minimally five free associations with each of 
twelve pictures (four natural, four urban, four 
fillers). After this, they evaluated all of their 
associations on 5-point scales ranging from 
‘very negative’ to ‘very positive’. In the 
fourth phase, participants viewed all pictures 
again, rating perceived restorativeness and 

their preference. A closing questionnaire 
probed connectedness to nature and 
demographic variables.  

Analyses and Expectations 
Data collection is currently in progress. 

On the free associations we will perform a 
two-stage content analysis: first categorizing 
the  associations into activities, emotions, or 
objects; then qualifying activities as socially, 
physically, and/or mentally demanding, and 
emotions according to the circumplex model. 

Qualitative and quantitative analyses will 
explore the differences between associations 
to natural vs. urban stimuli, and the relations 
between associations and the restorativeness 
of and attitude towards these stimuli. We 
hypothesize that nature is associated with 
more positive emotions and activities that are 
less mentally demanding. These relationships 
may depend on connectedness to nature and 
need for restoration. 
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Bright logic and creative shots in the dark:  
Illumination affects thinking styles and cognitive performance 

Anna Steidle, Eva-Verena Hanke, & Lioba Werth 
 Chemnitz University of Technology, Chemnitz, Germany  

Light is a fundamental aspect of people’s 
environment. Most evidently, visual 
perception changes under different lighting 
conditions: with increasing darkness, vision 
becomes less focused and less detailed. 
Drawing on this evolutionary formed link, 
Steidle, Werth, & Hanke (in press) recently 
showed that dim lighting conditions trigger a 
more global style of information processing 
which predisposes people to pay attention to 
the whole figure instead of details. Based on 
these findings this research aims to approach 
the – still unanswered – question how 
illumination influences our thinking and 
cognitive performance. We expected that 
under dim lighting conditions individuals 
would adopt a broad and less detailed way of 
thinking and perform better on cognitive 
tasks that call for this style of thinking than 
under bright lighting conditions. 

In Study 1, based on Sternberg (1988), we 
differentiated between a broad, self-
determined, legislative and a detailed, rule-
oriented, executive way of thinking. After 
working for one hour either under well-lit 
(1500 lx), dim (150 lx), or control (500 lx) 
conditions the preferred thinking styles of 
one-hundred participants was assessed. As 
expected, participants in the well-lit room 
preferred an executive to a legislative style, 
whereas participants in the dim room 
preferred a legislative to an executive style. 
There was no preferred thinking style in the 
control room. 

Different types of cognitive tasks call for 
different thinking styles: Logical reasoning 
requires applying well-learned structures - 
typical for executive thinking, whereas 
creating something new requires making 
unusual connections and an expansion of 
conceptual attention – typical for legislative 
thinking. In Study 2, sitting in either a well-
lit (1500 lx), dim (150 lx), or control (500 lx) 

room, 148 participants received logical and 
creative performance tasks. As expected, in 
the well-lit room, participant’s logical 
performance was better than their creative 
performance, whereas in the dim room their 
logical performance was worse than their 
creative performance. In the control room 
participants showed a similar performance in 
the logical and the creative task. 

In two studies, we demonstrate that bright 
(versus dim) lighting conditions evoke an 
executive (versus legislative) style of 
thinking and thus can enhance performance 
on logical (versus creative) cognitive tasks. 
This research is in line with grounded 
cognition approaches (Barsalou, 2008) that 
explain effects of environmental variables on 
cognition and behavior via evolutionary 
determined or learned associations. Previous 
research explained effects of light on 
cognition by changes in affect (Hygge & 
Knez, 2002). However, mood could not 
explain these results. Hence, our theorizing 
and findings add a new explanatory 
mechanism. Moreover, these findings offer 
important implications for lighting and office 
design. Depending on their task, individuals 
should be able to heighten or lower the level 
of illumination in their office.  
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Introduction 
Acts of self-control can temporarily deplete 
one’s mental and physical resources - a 
mental state coined ‘ego-depletion’ by 
Baumeister and colleagues (2007). Self-
control refers to the capacity to change one’s 
behaviour according to standards and can, for 
example, involve resisting impulses and 
temptations.  
Subjective vitality, or the positive feeling of 
having energy available to the self is 
generally considered the subjective 
counterpart of ego-depletion/strength. 
Interestingly, research has shown that 
lighting can positively influence vitality 
(Partonen & Lönnqvist, 2000) and as such 
perhaps help overcome ego-depletion.  
In the present research we wanted to test 
whether being depleted influences lighting 
preference. Unlike stress or physical fatigue, 
people may not even be consciously aware of 
a diminished self-regulation strength, but still 
regulate self-control capacity unconsciously 
(Muraven, 2006). We therefore wanted to 
test whether light preference follows the 
same logic as our digestive-appetitive 
system: When we need food, we develop a 
healthy appetite and get hungry; When we 
feel depleted, do we develop a preference for 
more intense or activating light settings, in 
other words, do we get hungry for light? 

Method 
Lighting preferences were assessed in two 

between-groups experiments (N = 40 each). 
One experiment investigated the preferred 
amount of light - illuminance – the other 
explored the preferred color of the white 
lighting, i.e. color temperature (CCT).  

We employed an adaptation period of 10 
minutes under 500 lux, 4000K at eye level. 
During the adaptation period, participants 
completed a questionnaire measuring 

chronotype, sleep quality, and mental and 
physical effort expended one hour prior to 
the experiment. Participants were then asked 
to adjust the lighting so that they would 
perform optimally on a subsequent attention 
task. The light was then readjusted  to 
baseline conditions (500 lux at 4000K). 
Next, participants engaged in either a 
depleting or a non-depleting task (as used in 
Hagger, et al., 2010). As manipulation check, 
they completed short self-report measures of 
alertness and mood. Subsequently, they set 
their preferred light setting for the second 
time. In the first experiment, participants 
could adjust the illuminance level; in the 
second experiment they could adjust CCT.  
Lastly, participants completed the Attention 
Network Task, a questionnaire probing their 
evaluation of the lighting, and their beliefs 
concerning the effect of lighting on 
performance and mood.  

Results 
Data collection is currently in progress. 

The results will be presented at the 
conference.  
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Introduction 
Recent developments in the Netherlands 

have once again underlined how the public is 
and should be an important stakeholder in the  
implementation of new CO2 mitigation 
technologies. In the case of Carbon Capture 
and Storage (CCS) on-shore project plans in 
the Netherlands were dismissed by the 
authorities because of a lack of public 
support. Investigation of one of these project 
plans has shown a poor understanding of 
experts of the public’s information needs, 
with some communication efforts described 
as too simplistic and other as overly technical 
(Brunsting et al, 2010). One cause might be a 
misunderstanding of what people know 
already about properties of CO2 itself. 

Recent research has shown the general 
public has on average vague notions of CO2, 
with people sometimes misperceiving the 
possible effects of CO2 (Itaoka et al 2008; 
Wallquist et al. 2009). However, these 
studies revealed differences in specific 
perceptions of CO2 between the Japanese and 
the Swiss public. This raises the question 
whether different cultural and geological 
contexts create varying levels of 
understanding and perceptions of CO2. The 
current study is therefore  conducted in three 
countries differing in cultural and geological 
contexts, including The Netherlands, Japan 
and Australia. 

This research aims to give insight into the 
following questions: what does the general 
public know about CO2, its properties, effects 
and uses? How does the knowledge and 
perception of CO2 differ across The 
Netherlands, Japan and Australia and is this 
related to differences in culture and 
education levels? And finally, how does this 
understanding interact with different types of 

information about CO2 to affect 
understanding and perceptions of CCS?  

Method 
A survey has been developed on the basis 

of extensive qualitative research which 
measures people’s knowledge of CO2, 
attitudes of CO2 and CCS, perceptions of 
CO2 behaviour in CO2 storage and of 
possible consequences of CCS, and its likely 
acceptance of CCS. Through an experimental 
design respondents are provided with three 
different types of information: information 
about the characteristics of CO2, about 
occurrences and accidents involving CO2 and 
about properties and behaviour of CO2 in 
CCS. The effects of the interaction between 
initial understanding of CO2 and these 
different types of information on subsequent 
perceptions of CO2 storage and CCS are 
measured. The surveys were administered to 
representative samples of the three countries’ 
general publics in March and April 2011. 
Comparison with the extensive test before 
the Japan crisis enables measurement of  its 
effects on public perceptions of CCS. 

Results 
Statistical analysis and reporting will be 
finalized by the end of June 2011. 
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Introduction 
Our society is aging and with it, the need 

for more space for the elderly is rising. 
According to Lawton’s model an optimal 
adaptation to an environment can only occur 
when the environment matches the users’ 
abilities and competences (Lawton, 1974). 
Hence, for creating suitable environments, 
the focus must be on the user. Therefore, 
design concepts for public spaces must be 
analyzed before and after construction.  

Aim  
This study aims to compare landscape 

architectural guidelines for public spaces for 
the elderly with findings in psychology. The 
overall objective is to complete the circle in 
the design process by incorporating design 
guidelines and examining usage after the 
space is constructed.  

Method  
First, habitat-related needs as well as 

space-related design criteria were identified 
and the relation between them established. In 
a second step, two parks in Vienna, equal in 
size but varying in their concepts − a calm -
park and an active-park, were mapped and 
evaluated relative to design guidelines. In a 
last step, field observations provided insight 
into the types of visitors, frequency of visits, 
and general use of the selected parks and 
their elements.  

Results  
The results suggest that Maderthaner’s 

(1995) habitat-related needs (regeneration, 
privacy, safety, participation, etc.) can be 
realized by Schmidt’s (2005) space-related 
design guidelines (experience of space, 
security, orientation, active/passive use, etc.). 
Furthermore, affordance, such as self 

explanation, expressivity, and usability of 
park elements, appear to play an important 
role for the use of parks for the elderly. 
However, it was found that the calm-park 
was not used as much by senior citizens 
(5.6% seniors vs. 70.4% adolescents). 
According to the affordance criteria, the 
purpose of the park was not realized. The 
active-park, on the other hand, was more 
frequented by seniors (21.6% of total users), 
fulfilling the space-related design criteria as 
well as affordance.  

Discussion  
The results suggest that habitat-related 

needs can be achieved by using existing 
space-related design guidelines. These 
include the incorporation of park elements 
for specific age groups. Affordance appears 
to be essential for the acceptance and use of 
urban parks. Nevertheless, the examined 
criteria cannot be seen as exhaustive. 
However, evaluating design-concepts before 
and after development can improve future 
designs.  
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Introduction 
Windows bring us both daylight and a 

view to the outside. Research has indicated 
that views of natural environments can 
improve cognitive performance, mood, and 
health (Tenessen & Cimprich, 1995; Kaplan, 
1993); similar effects have been found for 
daylight entrance (Boyce etal., 2003). 
However, these studies have generally 
considered the contribution of either daylight 
or view content, while a combined beneficial 
effect of natural views and daylight can be 
expected and in naturalistic settings may be 
confounded. This research will aim to answer 
the following question: What is the combined 
effect of daylight entrance and view content 
through windows on indicators of health, 
mood, and cognitive performance? For this 
purpose, we have conducted a field study 
among office employees at the campus of the 
Eindhoven University of Technology. The 
unique contribution of this study is twofold. 
First of all, very little to no research has 
simultaneously studied the effects of daylight 
and a view. Secondly, by conducting a field-
study we ensured high ecological validity. 

Method 
The research consisted of two stages. In 

the first stage experimenters visited 
employees in their offices to administer a 
questionnaire and to record characteristics of 
the office. Each visit lasted approximately 
ten minutes. Office characteristics included 
the number of natural decorations, whether 
the artificial lighting was on, orientation and 
size of the window, the presence of sunspots, 
and where the subjects were seated relative to 
the window. Furthermore, a picture was 
taken of the view for later categorization and 
illuminance was measured both at the level 
of the eye and of the desk. The questionnaire 

probed both current mood and usual mood at 
work as well as evaluations of their window. 
Mood was measured along four dimensions 
(energetic arousal, tense arousal, valence, 
and activation). Furthermore, the Necker 
Cube test was added to measure directed 
attention capacity. Information about 
possible covariates (e.g., the task and amount 
of social interaction subjects engaged in prior 
to the study) were also obtained. During the 
second stage, participants completed an 
additional internet survey. This survey 
measured overall health, need for restoration, 
stress, sleep quality, seasonal patterns in 
affect, and trait self-control.  

Analysis and expectations 
Data collection and analysis is still 

ongoing. Hierarchical Linear Model analyses 
will be conducted for two different 
timeframes, namely momentary and overall 
measures. Dependent variables will be mood, 
health, and performance on the Necker Cube 
test. Predictor variables in the momentary 
model will include illuminance levels and the 
presence of sunspots; the overall model will 
include orientation and size of the window. 
In addition, both models will include 
categorizations and assessments of the view. 
We expect that at both timeframes the 
naturalness of the view as well as the amount 
of daylight entrance will positively influence 
all dependent variables. 
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Vitalize me! Overcoming ego-depletion by viewing bright and sunny 
nature 

F. Beute & Y.A.W. de Kort 
Human Technology Interaction, Eindhoven University of Technology, Eindhoven, the Netherlands 

 Introduction 
Self-regulation relies on a limited resource 

(Hagger, et al., 2010), the depletion of this 
resource is referred to as ego-depletion. 
Because self-regulation capacity is important 
for success in many aspects of life, finding 
ways to overcome ego-depletion is a non-
trivial issue. Some means to overcome ego-
depletion have already been suggested, as for 
instance glucose intake or positive affect. 
Subjective vitality, which can be described as 
positive energy available to the self, has been 
linked to ego-depletion (Ryan & Deci, 2008). 
Studies have shown that vitality can be 
increased by being in nature (Ryan, et al., 
2009) as well as by exposure to bright light 
(Partonen & Lönnqvist, 2000). Moreover, a 
conceptual link has recently been made 
between self-regulation and executive 
functioning, central to Attention Restoration 
Theory (ART; Kaplan & Berman, 2010). 
One of the central premises in ART is that 
viewing natural environments can help 
restore decreases in executive functioning. 
These findings suggest that both exposure to 
natural views and to daylight can help 
overcome ego-depletion, which is the main 
focus of the present study. The unique 
contribution of this research is that it 
experimentally investigates previously made 
(theoretical) links between ego-depletion, 
vitality, and restoration by investigating joint 
exposure to daylight and nature. 

Method 
We have conducted a series of lab studies 
with a typical ego-depletion experimental 
design consisting of a first task requiring 
self-regulation (retyping a paragraph with 
restrictions) by which performance on a 
subsequent self-regulation task (the stroop 
task) would become impaired. Between 
tasks, participants were asked to watch a 
slideshow and to imagine being in the 

displayed environment. Manipulations 
included environment (natural vs. urban), 
weather (sunny vs. overcast weather), and 
lightness (light vs. dark). During the study, 
psycho-physiological measures were taken 
(e.g., heart rate variability; HRV). After both 
tasks, participants completed a mood 
questionnaire, which measured mood across 
three dimensions (vitality, tense arousal, and 
positive affect). An additional questionnaire 
probed the control variables state / trait self-
control, and need for restoration. 

Analysis and expectations 
Data collection and analysis are still 

ongoing. Performance on the stroop task, the 
psycho-physiological outcomes, and mood 
will be the dependent variables. Results of 
study 1 (environment) indicate that viewing 
natural environments causes an increase in 
self-control capacity, while the opposite 
holds for urban environments. We will be 
presenting the results of study 1 
(environment) and will provide insights in 
the results of study 2 (weather). 
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Let the sun shine: Exploring explicit and implicit preferences for 
bright, sunny, and natural environments 

F. Beute & Y.A.W. de Kort 
Human Technology Interaction, Eindhoven University of Technology, Eindhoven, the Netherlands

 Introduction 
Restorative effects of natural views are  

well established. Views to nature can 
improve health, vitality, mood, and cognitive 
performance, as well as reduce stress. 
Interestingly, similar effects have been found 
for daylight (Boyce et al., 2003; Partonen & 
Lönnqvist, 2000). Because exposure to 
nature and daylight often co-occur (both 
outdoors and indoors through windows), 
disentangling the effects of these two 
determinants is a non-trivial issue. In the 
present study, we conjointly investigated 
effects of view content and light on implicit 
and explicit preferences for environments 
differing on three dimensions: environment 
(nature-urban), weather (sunny-cloudy), and 
lightness (light-dark). Preferences have been 
linked to restorative potential (Ulrich, 1983; 
Van den Berg et al., 2003). We expected 
natural, sunny, and light photos to be 
preferred over their counterparts, indicating 
restorative potential of these characteristics. 

Method 
In three experiments (N=20; 122; 125) we 

measured both explicit preference and 
implicit affective evaluation for the different 
environments. In both experiments, a set of 
photos was used differing in environment 
(nature vs. urban), weather type (sunny vs. 
overcast), and lightness (light vs. dark).  

For explicit preference, we asked 
participants to indicate how [beautiful, 
pleasant, nice] they rated the environment, 
and how [attractive, pleasant, positive] it 
would be spending one hour in the 
environment (Hartig & Staats, 2003).  

Implicit evaluation was tested using an 
affective priming paradigm (Hietanen & 
Korpela, 2004). Pictures of the environments 
were used as primes, after which participants 
categorized target words as positive or 
negative.  

Results 
For explicit preferences, main effects 

emerged for all three experiments and for all 
three manipulations, indicating a clear 
preference for the natural, sunny, and light 
environments. No significant gender effects 
were found.  

For implicit evaluations, no significant 
main effects were found for any of the 
manipulations. One significant interaction 
effect was found, indicating a significantly 
faster response to positive than to negative 
words after a natural prime, but only for 
females. 

Discussion 
Participants showed clear preferences for 

natural, sunny, and light environments when 
explicitly probed, but we found no proof for 
rapid affective processing, except for 
females’ evaluation of nature. Findings and 
their implications will be discussed 
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The Building, Growth and Applications of a Model for Holistic 
Healing Environments 

F. de Vos 
Studio dVO, Amsterdam, the Netherlands 

Introduction 
How can we optimize the fit between 

patients, families, staff and the healthcare 
environments they use? How can we avoid 
unnecessary stress, increase well-being and 
provide for a continuation of everyday life? 

The model presented in this study was 
developed to conceptualize a healing 
environment for children’s hospitals. Over 
the years, this model has been applied for and 
adapted to studies in general hospitals, senior 
housing, and psychiatric wards.  

This presentation will explain the 
development of the original model of healing 
environments, and its growth and 
applications to other healthcare settings. 

Research question  
The primary goal of the original study was 

to develop a conceptual model of children’s 
hospitals as holistic healing environments. 
The primary focus of the model is to 
maintain to the maximal degree possible the 
qualities of everyday life for children and 
their families. This is based on the principle 
of reducing stress while in the hospital and 
easing transitions into and out of the hospital.  

Methods  
To build a conceptual model from the 

synthesis of current knowledge, a 
preliminary model with seven dimensions of 
healing was created based on an extensive 
analysis of the literature on healing 
environments. In addition, interviews and 
observations at a children’s hospital were 
conducted with parents, patients, and staff to 
complement what was found in the literature. 
This model was then used to design a study 
of the transition from an old to a new 
children’s hospital building. Interviews, 
participant observation, behavioral mapping, 
and questionnaires were used to assess how 
patients, parents and staff experienced the old 

and the new hospital as a healing 
environment, and to quantify and compare 
indicators of healing such as mobility and 
activity of patients. The data found in the 
case study were used to more richly 
conceptualize a holistic healing environment 
for children, to modify the dimensions, and 
thereby to revise the model.  

Result 
While previous studies resulted in lists of 

relevant dimensions of healing for patients 
(e.g. Rubin et al., 1998) the novelty of the 
revised model is that it integrates the needs 
and concerns for patients, parents and staff 
into one model of a holistic healing 
environment. It contains nine dimensions: 
meeting basic physiological needs, feeling 
safe and secure, maximizing agency and 
control, facilitating social support, enabling 
everyday behavior, providing distraction and 
engagement, normalizing the environment, 
and supporting parents and staff in their 
caring roles.  

Discussion  
The significance and unique contribution 

of the model is that by conceptualizing what 
a holistic healing environment consists of, 
and what the primary design-healing 
relationships are for the different users, we 
now have a coherent and comprehensive 
behavioral base for designing healthcare 
environments with positive effects on the 
healing process. This model formed the base 
for the development of instruments that have 
been applied to various healthcare settings. 

The strength of the model is it’s 
adaptability to different environments while 
always keeping in perspective the needs and 
wishes of the three distinct user groups: 
patients, visitors and staff. 
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Spaces for Burial and Death: Bridging Issues of Design and 
Experience in Urban Landscapes 

 Susana Alves1, Anne Kathrine Esbjerg2 
1 Edinburgh College of Art; OPENspace Research Centr, United Kingdom 

2 Landscape Architecture Firm LIWplanning Aps, Denmark 

This paper focuses on sustainable design 
of cemeteries and asks to what extent 
cemeteries and burial places can serve as 
public open spaces, and as a means to 
improve health. The need to plan and manage 
spaces for death seems relevant given the 
increasing proportion of the older population, 
particularly those who are part of the old-old 
segment (85 years and older). In the next 
decades, it appears that cemeteries and 
spaces for burial will become common 
everyday places, which calls for an 
integration of theory, practice and research in 
this area.  

Death is not only a central psychological 
fact of care, but a day-to-day quality of life 
issue for everyone.  However, there is limited 
work on the experience of dying and the role 
of environmental factors related to death. As 
death and grief need a landscape in which to 
dwell (Baptist, 2010), there is a tension 
between private/public and sacred/secular 
factors (Petersson, 2006). Burial spaces may 
be used as environments for the deceased and 
also as settings for recreational and touristic 
activities. 

In order to examine the private/public 
tension, we build on social norm theories 
(Schwartz & Bilsky, 1987) as well as on the 
attention restoration theory (Kaplan, 1995) to 
explore: (1)  Can sites for burial be 
considered ‘restorative’? (2) How can we 
integrate public interference that challenges 
the rites of burial? (3) How can the landscape 
be used to create meaningful, peaceful, and 
beautiful surroundings for rites of burial, 
recreation, and touristic activities?  

Method 
This work is based on a qualitative 

examination of three case studies—

Skogskyrkogården cemetery in Stockholm;   
the Assistant Cemetery in Copenhagen; and a 
crematorium and chapel in Akureyri, Iceland 
(Esbjerg, 2010). 

The paper discusses the extent to which 
spaces for burial—and its design related 
features—can be associated with the four 
components of the attention restoration 
theory: being away, extent, coherence, and 
fascination. It presents how these restorative 
elements may be related to the needs and 
purposes of different social groups. It 
illustrates through design (i.e., presented in 
drawings and sketches) how different 
environmental features can be manipulated to 
accommodate diverse use of these settings. 

The understanding of cultural, spiritual 
and planning/practice issues are necessary for 
the development of theories and design of 
death related spaces. We conclude by arguing 
that environmental psychology has a role to 
play in this discussion and can contribute 
with theory and design recommendations 
from its studies. 
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Symposium 

Place-Personality Interactions: From Living Rooms, Cafes, and Bars 
to Cities, Regions, and Nations  

P. J. Rentfrow1 & S. D. Gosling2 
1 Cambridge University, UK 

2 University of Texas, Austin, USA  

Different places differ in their 
psychological, sociological, and demographic 
features. How do these differences arise, how 
are they maintained, and how do they affect 
where people go?  

Interactionist theorists in Psychology have 
long recognized that individuals select and 
create their social environments (e.g., 
friendships, social activities) to match and 
reinforce their dispositions, preferences, 
attitudes, and self-views. Buss (1987) used 
the terms selection, evocation, and 
manipulation to delineate three broad modes 
of interacting with one’s environment. The 
modes were originally developed in the 
context of social interactions but they can 
easily be applied to physical environments to 
understand the ways in which humans affect 
the places they occupy. People select existing 
spaces with features that they believe will 
allow them to express their personalities and 
preferences and will allow them to engage in 
their desired activities—an extravert may go 
to a busy bar to meet her need for social 
stimulation whereas an introvert may prefer a 
quiet café where he can read in peace. People 
evoke environmental features by engaging in 
activities that leave material traces in their 
wake—examples include a messy desk or a 
diverse collection of books on the shelves. 
And individuals manipulate their existing 
spaces; thus, a person may choose décor that 
reflects a cultural identity, use products to 
affect the ambient conditions, or alter the 
arrangement of furniture to facilitate desired 
activities. 

The aim of the present symposium is to 
examine how these person-place processes 
play out at different levels of analysis, 
ranging from interior living spaces to nations. 

The sequence of talks starts at the narrowest 
level of analysis (living spaces) and 
progresses through broader and broader 
geographic units of analysis, with the final 
talk examining differences among nations.  

Talk 1 identifies the range of basic 
ambiances that individuals want to elicit in 
their spaces and establishes how they are 
distributed across the rooms of living spaces. 

Talk 2 moves up a level to focus on the 
day-to-day decisions individuals make about 
which cafes and bars to frequent. Using the 
establishments’ profiles derived from 
location-aware mobile devices (FourSquare), 
the research showed that ambiances can be 
identified purely by viewing the online 
profiles of individuals who frequent that 
establishment.  

Just as cafes and bars differ in the sorts of 
people they attract, so too do cities; people 
make decisions about neighborhoods and 
cities in which to live and are in turn 
influenced by those places, resulting in 
regional psychological differences. Talk 3 
broadens the focus to the regional level and 
shows that there are robust psychological 
differences among cities and that these 
differences are linked to a range of important 
social, economic, political, and health 
outcomes.  

Finally Talk 4 uses the case of nation-
level differences in Conscientiousness to 
address widely voiced criticisms regarding 
the interpretation of regional differences in 
personality.  
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Presentation 1: Identifying and 
mapping the ambiances desired in 
different areas of living spaces 

L. T. Graham1, S. D. Gosling1, & C. K. 
Travis2 
1 University of Texas, Austin, USA 
2 Sentient Architecture, Austin, USA 

People put a great deal of effort into 
selecting and decorating their living spaces. 
However, the reasons why people shape their 
spaces are not well understood by scientists 
or even those doing the shaping. One 
possible function of selecting and decorating 
a space is to affect the feelings of the 
occupants and visitors to the space. For 
example, occupants may want to evoke a 
feeling of relaxation in their bedroom and of 
productivity in the kitchen. Here we map an 
initial topography of the ambiances that 
people want to elicit in the different rooms 
within their homes. In Phase I a set of 
potential ambiances was derived. A list of 25 
ambiances (developed by Christopher Travis 
as an exercise in his architecture practice) 
was used as a starting point. This list was 
supplemented with terms derived from 
extensive written exercises undertaken by 14 
of Travis’ architecture clients. The exercises 
were designed to elicit detailed accounts of 
the desired qualities of built spaces. Each set 
of materials was coded by 7 coders, resulting 
in a total of 267 terms. After removing 
duplicates, commonly used terms were added 
to Travis’ orginal list of 25 ambiances, with 3 
existing terms modified and 4 new terms 
added to yield a final list of 29 ambiances. In 
Phase II, two hundred participants (70% 
female; Mean age = 33.8, SD = 12.07) 
selected up to two emotions (from the final 
list of 29) that they would like to elicit in 18 
spaces (e.g., master bedroom, kitchen) in 
their ideal home. The most frequently 
selected emotions across all spaces were 
welcoming (95% of participants listed it as 
their first choice for at least one space), 
organization (85%), and relaxation (70%). 
However, the desired emotions varied 
considerably across the rooms. For example, 
the emotions most frequently sought in the 

master bedroom were relaxation, 
rejuvenation, privacy, romance and 
tranquility while the emotions most 
frequently sought in the kitchen were 
organization, family, productivity, 
abundance, and togetherness. A factor 
analysis of the ambiances identified five 
broad dimensions, which we labled, 
“Restorative” (capturing such ambiances as  
tranquility, privacy, rejuvenation, relaxation, 
spirituality, and romance); “Stimulating” 
(fun, entertaining, joy, excitement); “Casual” 
(cozy, friendship, disorganized, comfort, not 
abundant, welcoming, not safe, not wealthy); 
“Communal” (togetherness, family, 
sophistication, community, love); and “Self-
oriented”(inspirational, quiet, creativity, 
productivity, self-expressive, not unique).  
These findings lay the groundwork for future 
research aimed at understanding how people 
select, evoke, and manipulate their physical 
surroundings to regulate emotions in 
themselves and others.  

Presentation 2: Using Foursquare 
profiles to judge the ambiance of 
bars and cafes  

S. D. Gosling1, L. T. Graham1, & C. Reese2  
1 University of Texas, Austin, USA 
2 Trumpet Technologies, Palo Alto, USA 

Interactionist theories in the social 
sciences suggest that individuals select, 
manipulate, and evoke environments to suit 
their temporary states and chronic traits 
(Buss, 1987). For example, an introvert 
looking for a place to study might choose to 
go to a quiet café rather than a crowded 
techno club. Finding the appropriate 
environment requires that spaces express a 
consistent ambiance and facilitate certain 
activities. Recently, a number of social 
networking sites (OSNs; e.g., FourSquare, 
GoWalla, Facebook’s Places, Yelp) have 
emerged that allow people to record and 
broadcast their presence at physical locations 
(e.g., cafes, stores, hotels, business, etc.). 
Some of the locations have profiles on the 
OSNs listing the people who frequent that 
location. The present research examined the 
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viability of using the lists of frequent patrons 
to infer the ambiance of the locations. In 
Study 1, 10 judges independently made 
ratings of 50 locations (25 bars and 25 cafes) 
randomly selected from a comprehensive list 
of eligible venues in Austin, Texas. The 
ratings were based on the profile pictures of 
25 randomly selected persons who, according 
to FourSquare.com, frequented each target 
location. Ratings were made on a range of 
variables tapping ambient physical and 
psychological qualities (e.g., loud, creepy), 
typical-patron personalities (e.g., extraverted, 
disorganized), and likely patron activities 
(e.g., dancing, reading). Results indicated 
considerable inter-judge agreement across 
the attributes rated; intraclass correlations 
averaged .32 for the ambiance variables, .69 
for the typical-patron personalities, and .33 
for the likely patron activities. In Study 2, a 
team of 10 (different) observers visited each 
target establishment during business hours 
and independently rated each location in 
terms of ambient physical and psychological 
qualities (e.g., loud, creepy), typical-patron 
personalities (e.g., extraverted, disorganized), 
and likely patron activities (e.g., dancing, 
reading). These ratings also showed strong 
interjudge consensus: intraclass correlations 
averaged .69 for the ambiance variables, .79 
for the typical-patron personalities, and .62 
for the likely patron activities. Given the 
strong consensus, these ratings based on the 
real location (from Study 2) could serve as a 
criterion against which to validate the ratings 
based on the online profiles alone (from 
Study 1). Correlations between the ratings 
obtained in Study 1 and Study 2 showed 
surprisingly strong levels of convergence, 
with correlations averaging .22 for the 
ambiance variables, .37 for the typical-patron 
personalities, and .45 for the likely patron 
activities. These findings are consistent with 
previous research conducted at the regional 
level, which identified clusters of personality 
types (Rentfrow, Gosling, & Potter, 2008); 
the findings suggest that the processes played 
out at regional levels can be found at local 
levels and are expressed in day-to-day 
decisions about which establishments to 
frequent. 

Presentation 3: Mapping the 
personalities of cities 

P. J. Rentfrow 

Cambridge University, Cambridge, UK 

The cities in which we live are profoundly 
important to our way of life: Cities are places 
where individuals come together, fall in love, 
start families, go to work, worship, and spend 
their free time. In other words, cities are 
where the psychology of everyday life 
unfolds. Curiously, however, psychology has 
had hardly anything to say about person X 
city interactions, or how people shape cities 
and vice versa. This is odd considering that 
cities differ on so many characteristics 
known to be linked to psychological factors. 
For example, some cities are liberal (e.g., San 
Francisco), some have strong economies 
(Houston), and some have high crime rates 
(St. Louis); at the same time, research in 
psychology suggests that political orientation 
is linked to Openness, that occupational 
success is linked to Conscientiousness, and 
that prosocial behavior is linked to 
Agreeableness. It is therefore conceivable 
that such city-level trends reflect, at least in 
part, the psychological characteristics of the 
residents. Perhaps San Francisco is liberal 
because a lot of open people live there; and 
maybe Houston’s economy is vibrant 
because there are large numbers of 
conscientious people there. The present 
research attempts to integrate theory and 
research in psychology and regional science 
by examining the personality profiles of 
cities. Using personality data from large 
Internet samples, this work examined 
citywide personality differences in the US. 
The results showed clear personality 
differences between cities. For instance, San 
Francisco, New York, and Austin ranked 
among the highest cities on Openness, 
whereas Detroit, Cleveland, and St. Louis 
ranked near the bottom; Boston, New 
Orleans, and Pittsburgh were among the 
highest cities on Neuroticism, whereas 
Miami, Salt Lake City, and San Diego ranked 
near the bottom. To determine whether city-
level personality is represented at the 
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geographical level, correlations between city-
level personality and various social indicators 
were examined. The results showed that city-
level Openness, for instance, was positively 
linked to the proportion of gay residents and 
artists, as well as patent production; and city-
level Neuroticism was positively related to 
mortality rates. Taken together, these results 
suggest that some personality traits are 
concentrated in certain cities and that the 
links between personality and behavior 
emerge at broad regional levels. 

Presentation 4: Validity of culture-
level mean scores 

J. Allik 

Department of Psychology, The Estonian 
Center of Behavioral and Health Sciences, 
University of Tartu, Estonia  

The validity of national mean scores of 
self- and other-reported personality traits has 
been seriously questioned since sometimes 
they are paradoxically correlated with 
various country-level behavioral and 
demographic indicators and some country 
rankings of the mean scores look strikingly 
counterintuitive. In this report I try to 
identify and overcome a series of theoretical 
and methodological issues, allowing thereby 
for more informed conclusion on the validity 

problem. The main focus is on 
Conscientiousness, the most controversial 
personality trait in cross-cultural 
comparisons. Compared to previous research, 
more rigorous requirements for the study of 
the predictor-criterion relationships were 
formulated and followed. Based on two large 
cross-cultural databases on personality, the 
mean Conscientiousness scores were 
significantly related to most of the criteria 
but, importantly, the relationships differed 
largely across facets of the broad 
Conscientiousness domain. In another study 
involving samples from 21 different 
countries from around the world we used the 
anchoring vignettes method to identify 
different cultural standards for 
Conscientiousness. Controlling for the 
differences in standards did not substantially 
change neither the rankings of samples on 
mean self-ratings nor the predictive validities 
of these rankings for objective criteria. The 
findings thus lend little support to mean self-
rated Conscientiousness scores being 
influenced by culture-specific standards. 

Presentation 5: Discussant 

E. M. Steg1 
1 Department of Psychology, University of 
Groningen

 

 



Explaining decisions to engage in agro-biodiversity practices: 
attitudes, group and social norms and perceived behavioral control. 

E. Wauters, A. Roca, L. Lauwers & K. D’Haene 
Institute for Agricultural and Fisheries Research – Social Sciences Unit, Merelbeke, Belgium 

Introduction 
Several policies in European agriculture aim 
at promoting the adoption of farm-level agro-
biodiversity measures. Such policies could 
benefit from research identifying the factors 
explaining farmers’ engagement in such 
practices. Whereas the theory of planned 
behavior (TPB) has been used extensively to 
understand and predict socially significant 
behaviors, its’ use in agriculture is scattered. 
Further, where it is used, it does not always 
adhere to the most recent standards of the 
socio-psychological literature. This paper 
reports on a research where insights from 
social identity theory and identity theory are 
integrated with the TPB to explain 
willingness to adopt agro-biodiversity 
practices. Further, the TPB is extended with 
constructs such as response efficacy, farming 
orientation and moral norms.  

Method and material 
Using a random stratified sample of 100 
farmers in the Flemish region of Belgium, 
the influence of attitudes, social norms, 
group norms, self-identity, farming 
orientation, response efficacy on farmers’ 
behavioral intentions to adopt three distinct 
agro-biodiversity measures is investigated. 
All latent constructs were measured on multi-
item scales, derived from literature and 
previous research. A qualitative pre-survey 
identified salient behavioral, normative and 
control beliefs, which were assessed in the 
actual questionnaire.  

Using factor analysis and reliability 
analysis, the reliability of all measurement 
scales was assessed prior to hypothesis 
testing. All hypotheses were tested using 
hierarchical regression analysis.  

Results 
Reliability analysis showed that different 
norm concepts exist, thereby confirming 
research in other domains. Social norms 
(perceived pressure from any significant 
others) were clearly distinct from group 
norms (perceived pressure from the closest 
reference group i.e. farming population). 
Further, perceived behavioral control was 
clearly two-dimensional for some practices, 
comprising perceived difficulty and 
perceived controllability, but not for others.  

Hierarchical regression analysis revealed 
that attitude was most significantly 
explaining behavioral intentions, while the 
contribution of the different norm concepts 
differed according to practice. We identified 
an interaction effect between group norms 
and social identity, showing that farmers who 
identify more with the farming population, 
were more influenced by group norms.  

General concepts, defined as e.g. group 
norm toward biodiversity were much less 
significant than specific concepts e.g. group 
norms toward the specific practice. 

Discussion and conclusions 
Theoretically, this paper provides some 
interesting contributions to the use of the 
TPB in the agri-environmental domain. 
Scientifically, this paper can increase the 
efficacy of behavioral intervention policies 
and extension efforts. For instance, the 
results show that intervention mechanism 
that could make farmers more positive about 
the specific practices could enhance their 
willingness to adopt. Further, they are more 
influenced by what their fellow farmers are 
doing than by traditional environmental 
pressure groups. Further, the perceived 
difficulty acts as a barrier to adoption. 



Visual experience of wind energy and its influence on landscape 
preference 
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Introduction 
This experimental study aims at finding 

environmental psychological factors of visual 
landscape perception and landscape prefe-
rence under conditions with wind energy. 
Most recent studies in the field of landscape 
preference of wind energy mostly use paper 
pencil based surveys and the few experimen-
tal studies lack the psychological aspects of 
perception and preference. Further, we inves-
tigate if the concept of landscape preference 
developed by Kaplan and Kaplan (1989) is 
applicable on landscape conditions with wind 
energy generation. 

Landscape preference 
Humans show a strong preference for 

mostly untouched - natural looking land-
scapes. Those preferred landscapes that in-
spire us, which are not too simple, not too 
complex and also stimulate our cognitive in-
formation processes to involve and animate 
us to explore the landscape. Over years of re-
search, Kaplan and Kaplan summed up all 
these findings in the “preference-matrix” 
(1989). 

Methods 
Wind energy power plants and their land-

scape perception have proven to be a decisive 
factor in the acceptance of renewable ener-
gies (Zoellner et al., 2008). Following these 
findings, we developed a computer-based 
experimental environment to find out if a) 
the preference of a landscape directly de-
creases with a rising number of windmills, b) 
a possible negative influence on preference is 
mitigated in more highly constructed areas, 
where the natural landscape has already been 
disturbed and c) a more natural, “untouched” 
landscape is, indeed, generally preferred by 
the viewer (Kaplan, 1989). A set of 127 

images from 3 different wind parks was cho-
sen and presented to the participant. The 
evenly distributed set of pictures included 
landscapes with all natural-, built up- and 
windmill environments. The participants 
were asked to rate the images into the four 
domains of the preference matrix. The last 
question was to which degree they prefer the 
shown landscape. In the first part of this ex-
periment 22 participants took place. More 
participants will be added in the next months. 

Results 
The study showed a generally negative 

landscape preference over all images and all 
four predictors of the preference matrix are 
highly significance. Together they report a R2 
of .435 (p<.000) in landscape preference. In a 
second multiple regression we investigated 
the appearance of windmills in the landscape 
and prove it to be a significant negative fac-
tor for landscape preference but the quantity 
of windmills in the landscape had no impact. 
Nevertheless highly constructed landscape 
has a negative impact on the preference and 
correlates with the appearance of wind ener-
gy. Besides these findings is the natural land-
scape still one of the strongest predictors of 
landscape preference and the preference ma-
trix proves to be a useful model to predict 
landscape preference under conditions of 
wind energy. 
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Introduction 
This paper concentrates on the evaluation 

of the implementation process of two public 
street lighting pilot areas in San Sebastian 
(Spain) and Almada (Portugal). The street 
lighting areas are part of a European project 
(BESTEnergy1

Smart Street Lighting 

) that deals with the integra-
tion of current state of the art ICT technolo-
gies in public buildings and street lighting. 
The implemented ICT technology offers real-
time monitoring and management of energy 
consumption and allows for a more effective 
control over lighting conditions. A further 
objective is the evaluation of users’ accep-
tance and needs for participation and infor-
mation during the implementation process 
and to gain insights into users perceptions 
and their criteria for evaluation and prefe-
rence of a new, intelligent and energy effi-
cient street light. 

Smart street lighting attempts to decrease 
energy consumption, reduce light pollution 
and concurrently be “smarter”, in that it can 
be adapted to traffic volume. Nonetheless, it 
needs to be approved, if the goal of im-
provement for vehicles and people’s safety is 
to be effective. Current research on energy 
efficient street lighting concentrates mostly 
on the technological aspects (Harrington, 
1995) while research on street lighting in 
general highlights   the perception of safety 
aspects (Rea, 2009). A lighter area not only 
proved to be safer for drivers, but for pede-
strians as well, who are the main group in-
volved in traffic accidents (Fors & Lundkv-
ist, 2009). As a result, a more comfortably 
perceived and thereby preferred street also 
correlates with lower crime rates in better-lit 
areas (Rea et al., 2009). 

                                                
1 The ICT - Policy Support Programme (PSP) of the European 

union funds the BEST Energy project (no.238889). 

Methods 
Besides the often discussed physiological 

aspects of human perception of street light-
ing, we concentrate on detecting more psy-
chological predictors, e.g. is the technologi-
cal benefit of adapting the intensity of light 
to the volume of traffic perceived as a benefit 
by the driver? What could help to increase 
acceptance, what might be lacking to make 
this acceptable? Do street users recognize the 
smart adaptation of the light? How does this 
influence their safety perception?  

These are only a few questions developed 
during a workshop with an expert group of 
technicians and environmental psychologists. 
Based on the results of this workshop, a us-
ers' assessment was developed that is carried 
out as a survey to all affected groups before 
and after the implementation of the street 
lighting. With the questionnaire, a longitu-
dinal before-and-after comparison of varia-
tions of street lighting conditions and per-
ceived quality of the new system are as-
sessed. Nevertheless, the focus of this study 
concentrates on exploring perceptional and 
evaluation impact factors to develop a first 
effort for a theoretical model of smart street 
light acceptance. 
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Introduction 
Nowadays organizations are under 

increasing pressure to behave in responsible 
manner. Corporate Social Responsibility 
(CSR) implies that organizations should be 
concerned with integrating social and 
environmental considerations in their 
business operations and interactions with 
stakeholders.  

In the European context, the multitude of 
socially responsible practices has been 
organized in two dimensions, which can 
emphasise either internal affairs (e.g. work-
family conflicts) or external providing (e.g. 
support for social causes).  

There is still limited evidence that 
individuals are indeed willing to give their 
support to socially responsible organizations 
through their socially responsible consumer 
behaviour (SRCB). The current study 
provides knowledge on this issue in a non 
Anglo-Saxon, European country, namely 
Portugal, aiming at increasing responsiveness 
to specific situational challenges.  

This study intends to extend prior research 
by analysing the relationship between 
perceived importance of CSR and socially 
responsible organizations.  

Method 
A convenience sample of 210 individuals 

was surveyed through a self-reported 
questionnaire. Respondents were aged 
between 18 and 72 years (M=35; SD=11); 
60.5% were female. At the time of the study, 
96.2% were employed. 

Eight items regarding socially responsible 
practices were presented, four related to 
internal CSR (e.g. “have a fair pay police”) 

and four related to external CSR (e.g. “give 
support to social causes”). Response scale: 1- 
Not important, 5- Very important.  

Five items measured readiness to support 
socially responsible organizations as 
consumers (e.g. “I would pay more to buy 
products/services from a socially responsible 
company”). Response scale: 1- Totally 
disagree, 5- Totally agree.  

All variables reveal good reliability levels. 

Results  
Perceived importance of CSR and 

readiness to engage in SRCB are positively 
and significantly associated. Results revealed 
that only the importance attributed to 
external CSR dimension (β=.42, p. 000) 
significantly helps to predict participants’ 
engagement in SRCB. The importance 
placed to internal CSR had no significant 
effect over SRCB (β=.03, n.s.). The model 
explains 19% of SRCB unique variance. 

Discussion 
The findings suggest that participants 

value corporate engagement in both internal 
and external CSR, despite placing a higher 
importance to internal ones.  

However, in their purchase behaviours 
they seem to be influenced only by the 
importance they attribute to external social 
responsible practices. Since CSR initiatives, 
particularly external initiatives are valued 
and considered by individuals in their 
purchasing behaviours, organizations should 
engage is this type of practices, as well as  
increase consumers awareness of their CSR 
portfolio through a effective corporate 
communication process.  
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Introduction 
Working in an Emergency Department 

(ED) is a demanding occupation, requiring 
high levels of concentration and long 
working hours. Stress and burn-out are 
commonly reported by medical staff, with at 
least a quarter of NHS staff reporting 
distress. 

The consequences of stress and burn-out 
on individual staff members and the health 
service are far-reaching. These include job 
dissatisfaction, absenteeism, and high staff 
turnover. This is in addition to the negative 
effect on patients, both medically and of their 
overall hospital experience. 

Alongside the major social and resource 
stressors, the environment has been identified 
as an irritant for ED staff. Besides from 
ambient temperature and lighting, specific 
environmental stressors affecting hospital 
staff have hardly been identified. Therefore, 
the main objective of this research is to 
identify which aspects of a UK ED 
environment annoy, stress or irritate staff. 

ED staff are best placed to indicate their 
daily environmental stressors and irritants. 
Additionally, they know which solutions are 
more likely to be successful than others, as 
they can consider the solution in its context, 
accounting for other environmental features 
or behavior patterns that interact with the 
stressor. Involving end users in the design of 
solutions also increases the ‘buy-in’ to 
changes that are made, as they are included 
in the decision processes. 

Understandably, the time ED staff have 
during work shifts to participate in research 
is limited, yet if asked about irritants and 
minor environmental stressors after the 
event, when away from them, many may be 
forgotten. Therefore, a secondary objective 
of this research is designing methods that can 

provide quick and easy ways for in situ staff 
involvement with minimum disruption to 
their job. The suitability of the created 
methods for use in an ED will be assessed. 

Method 
Two data collection methods have been 

devised to identify environmental stressors/ 
irritants and a participatory design process 
for co-designing solutions. 

Firstly, postcards with postboxes are to be 
placed around an ED asking staff to note 
environmental stressors/irritants and how 
they affect their behaviour and emotions. 
These provide all staff the opportunity for 
brief contributions. This will be 
complimented by up to ten qualitative in-
depth ‘stress walks’ involving staff members 
individually walking the researcher through 
the environment as if conducting routine 
activities. En route they will be encouraged 
to talk through their interaction with the 
environment during activities, particularly in 
relation to how it makes them feel. 

Staff members (n=215) will then be 
invited to contribute to a participatory design 
process to find solutions for some of the 
identified stressors. Instead of time-intensive 
co-design group workshops, computer/ipad 
kiosks will be situated within the ED 
alongside other computers and in their staff 
room. Using technology in situ will allow 
continuous updates for each design solution, 
as different staff members anonymously 
contribute and annotate each other’s ideas. 

Results and Discussion 
The identified environmental stressors/ 

irritants will be described in terms of their 
strain on the varied ED staff. The success of 
the developed methods for quick, inclusive 
participation by ED staff for collecting data 
and co-designing will also be discussed. 
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Introduction 
More people live and work in urban 

environments, and people’s direct contact 
with nature surroundings declines. An 
implication of the Biophilia hypothesis 
(Wilson, 1993) is that people have an innate 
affinity and need for living objects such as 
plants in their immediate and everyday 
environment. Studies have shown 
psychological benefits of window view to 
nature and indoor plants in the office 
environment (e.g. Dravigne et al. 2008). That 
plants alone also can alter the perception of 
an indoor environment has been indicated in 
previous studies (e. g. Larsen et al. 1998).  

The aim of the present study was to 
explore what qualities the introduction of 
indoor plants into an everyday office setting 
adds to the perception and emotional 
response to the environment.  

Method 
A randomized between-subjects design 

with three environmental conditions was 
used (N=56). Assessments of an office 
setting with flowering and foliage plants 
were compared to a decorated condition and 
a control condition. Open-ended and fixed 
semantic environmental description measures 
including perception of fascination, 
pleasantness and complexity, were utilised. A 
scenario task introduced a self-report 
measure of emotional response to the 
environment. 

Results 
Between-group analysis revealed 

differences in perception of the plant and the 

control condition. A relation between 
environmental perception of pleasantness and 
complexity and positive emotional response 
to the setting, indicated an indirect effect 
from plants.  

Discussion 
The results support the notion that plants 

can have an indirect effect on positive 
emotional response through environmental 
perception. Within the framework of 
Attention Restoration Theory (Kaplan & 
Kaplan, 1989) and Stress Reducing Theory 
(Ulrich, 1983) plants can be understood as  
restorative agents in a work environment.  

The study indicates that even a modest 
intervention in the built environment such as 
plants, may have a positive impact on well-
being. 
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Human – wildlife interactions often lead 
to problems (e.g., damage) that people want 
solved. Yet, managers cannot just expect 
interventions to be accepted, as people might 
differ in their acceptance of interventions. 

Wildlife value orientations (WVO’s) 
reflect patterns of basic beliefs that give 
meaning and direction to fundamental values 
in the context of wildlife. This concept 
denotes general cognitions about wildlife, 
and is used in research to explain specific 
cognitions, e.g. acceptance of interventions. 
Previous studies have identified two primary 
WVO’s. A domination orientation reflects 
the belief that wildlife should be managed for 
human benefit. Mutualists view wildlife as 
part of an extended family, deserving of 
rights and care. The aim of this paper is to 
examine to which extent WVO’s predict 
acceptance of management interventions. 
Specifically, we investigated how this 
predictive value varies across two contextual 
characteristics: (1) intervention severity (i.e. 
the degree of harm to wildlife) and (2) 
problem severity (i.e. the severity of the 
wildlife problem for humans).  

In a mail survey (n = 353), WVO’s were 
measured with a psychometric scale that 
comprises 4 basic belief domains: 
appropriate use (6 items), hunting (4), social 
affiliation (4), and caring (5) (see Vaske, 
Jacobs & Sijtsma, 2011, for specific items). 
Composite indices for domination (α = .85) 
and mutualism (α = .88) were used for 
inferential analyses. Acceptance was 
measured as a dichotomous variable for 
various scenarios that presented different 
levels of problem severity and potential 
interventions that represented various levels 
of intervention severity.  

WVO’s explained 35 to 42% of the 
variability of acceptance of the most severe 
interventions (lethal control), 5 to 17% of  

acceptance of the least severe intervention 
(doing nothing), and 1 to 9% of acceptance 
of the intermediate intervention (preventing 
offspring). WVO’s were better predictors for 
acceptance of severe interventions in 
scenarios that implied a problem for humans 
(e.g. damage to crops) than in scenarios that 
did not involve a problem for humans (e.g. 
herbivores starve during winter). 

By logical necessity, WVO’s imply value 
priorities: only if WVO’s prioritize values 
they can truly direct thought. The predictive 
value of WVO’s is therefore likely to be 
higher in cases that entail potential internal 
value conflicts, as WVO’s offer a  pre-
established frame for conflict resolution by 
prioritizing values. This feature of WVO’s 
might explain our finding that predictive 
values were highest for acceptance of lethal 
control, as this intervention probably entails a 
strong internal value conflict. Also, the 
intermediate intervention might potentially 
solve the problem without harming wildlife 
too much, and thus WVO’s were very weak 
predictors of acceptance since these 
interventions don’t trigger value conflicts.  

As lethal control is often a controversial 
management intervention, and intermediate 
interventions are better accepted by the 
general public, wildlife managers could 
consider non–lethal interventions. Moreover, 
raising public support of lethal control 
interventions is not easy, since acceptance is 
strongly influenced by WVO’s, which 
consist of general wildlife related thought 
that is relatively resistant to change.  
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People are seldom aware about cause-
effect relationship between their actions and 
the relevant consequences. For example, at 
first glance, meat consumption and climate 
change may not seem directly related 
although they actually are. The livestock 
sector requires large supplies of energy and 
water, consumes about 40% to 50% of the 
global grain production and pollutes by 
disposing of very large amounts of 
substances and materials. Then, damage 
caused by agriculture must be taken into 
account too. Both intensive and organic 
agriculture reduces biodiversity and subtracts 
to the planet important sources to contrast 
global warming.  

Positive thinking about eating meat still 
resists in collective imagination (especially in 
those who live in Western Countries). Meat 
is considered a key part of a balanced diet. 
This is not wrong because meat is rich in 
proteins and easily assimilated nutrients, has 
a great number of essential amino acids and 
provides both a good number of minerals and 
vitamins. However, a robust body of 
evidence reveals the potential health risks 
associated with an excessive consumption (i. 
e. obesity, some types of cancer, 
cardiovascular diseases and increasing 
frequency of “metabolic syndrome” cases). 
The claim of meat has risen considerably 
over the years (all over the world) and risks 
to become unsustainable at present rates 
unless changes in food habits take place (for 
example, switching to a Mediterranean or 
Macrobiotic Diet). 

This PhD project focuses on two main 
studies, in a sample of young subjects, 
autonomous in their purchasing decisions and 
consumer behaviors, in order to reduce meat 
consumption, improving health and 
decreasing pollution. As far as the first study 

is concerned, a quali-quantitative 
questionnaire will be used to investigate 
perception about meat (“are people aware of 
how much meat they eat?”), to understand 
how, where and when meat is used and to 
analyse how meat consumption is affected by 
attitudes, personal/social identities and values 
(in particular, NEP values: altruistic, 
selfish/materialistic and biospheric). In fact, 
previous studies revealed that more positive 
attitudes towards meat are associated with 
stronger levels of identification with being a 
meat eater (meat identity) and that attitudes 
towards eating meat are inclined to be 
negatively associated with people’s 
environmental identity. Moreover, attitudes 
towards eating meat seem to be positively 
related to egoistic values and negatively 
related to altruistic and biospheric values 
(Abrahamse, 2009). The Theory of Planned 
Behaviour (TPB - Ajzen, 1991) and the 
Value Belief Norm Theory (VNB, Stern et 
al., 1999) will be the main theoretical 
models.  

Finally, the second study will test the 
efficacy of new communication strategies, 
based on the results of the previous study, 
aimed at reducing meat consumption. 
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Introduction 
Typically, walking behavior is studied in a 

context of traffic and transportation science. 
Pedestrian traffic flow in various 
environmental settings had been in the focus 
of the research. Some studies also 
investigated socio-psychological factors 
influencing pedestrian speed in cities. It was 
found that the walking speed of pedestrians 
positively correlated with the size of the city 
(e.g. Bornstein and Bornstein, 1976). Higher 
walking speed in larger cities is interpreted as 
a psychological response to stimulatory 
overload. It was also shown that the walking 
speed of pedestrians is related to general pace 
of life (Levine, 1999). Clearly, there are links 
between pace of life, pedestrian speed and 
stimulatory overload. Thus, it is important to 
study environmental properties, which could 
influence walking speed of inhabitants of 
large cities. 

In our previous experiments (Franěk and 
Ondráček, 2010) environmental factors 
influencing walking speed of pedestrians was 
investigated. We found that participants 
tended to walk quickly in areas without 
greenery and with a higher level of traffic, 
whereas in areas with greenery and with a 
small level of traffic they walked slightly 
slower.  

The present research had two objectives: 
(1) to further validate the observed effects of 
environmental properties on walking speed 
and (2) to investigated an effect of music 
listening during walking. It was supposed 
that background music could mask stressful 
environmental stimuli, which would result in 
diminished effect of environmental stimuli 
on walking speed. It was also predicted that 
subjects could synchronize their steps with 
tempo of the listened music. 

 

Method  
The participants walked a 2 km long 

walking track in the town of Hradec Králové 
in the Czech Republic, once with music and 
once without. Music was presented via 
Walkman in two tempi respectively (either 
105 or 120 bpm). 

The walking track was divided into 
sixteen sections with different environmental 
properties. For capturing the environment 
and the behavior of the subjects, they walked 
with a very small video camera attached to a 
belt around their middle. The camera was 
equipped with a fish-eye lens that could 
capture the environment in front of the 
subject and the feet of the subject. The step 
tempo was determined from the movement of 
the camera.  

The three-day experimental sessions were 
run in fall of 2010 with 75 subjects. 

Results 
Pedestrian speed was measured in sixteen 

sections of the track. Repeated measures 
ANOVA revealed significant effects of 
section, gender and interaction between 
gender and section on walking speed. 
Environmental properties systematically 
affected walking speed. Females were 
affected by environmental properties more 
than males. 

In the music condition, repeated measures 
ANOVA revealed significant effects of 
tempo of music and section. Music listening 
during walking slightly influenced walking 
speed, faster music made walking speed 
faster. However, the basic pattern of changes 
in walking speed within the walking track 
was preserved. It was also observed that 
tempo of music influenced pedestrian speed, 
the fast music speeded up pedestrian tempo. 

 



 
 

Conclusion 
The results showed that systematic 

changes in walking speed occurred within 
particular sections of the walking track. 

Namely open space, traffic and noise resulted 
in a slight increase of walking speed. In 
contrast, greenery and visual coherence of 
the environmental scene resulted in a 
decrease of walking speed. 
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Introduction 
It is commonly assumed that information 

about complex topics such as new energy 
technologies or technical processes is easier 
to understand for a general audience when 
textual explanation is accompanied by 
visuals. Based on this assumption, recent 
advances in graphical technology have led to 
substantial investments in the creation of 
innovative, multimedia environments in 
which users can interact with information. 

Taking for example the process of CO2 
capture, transport and storage, companies 
take efforts to foster public understanding of 
this novel energy transition technology by 
providing imagery ranging from simple static 
overviews to animated, interactive three-
dimensional depictions. 

However, little is known about how any of 
such graphical representations actually 
influence information processing, 
understanding, and attitudes. Although 
research confirms that visuals can enhance 
understanding of a complex issue, it is not 
always well understood which elements of 
visuals sort which effect. 

Taking CO2 injection as case, we 
designed an experiment that aims to increase 
understanding of the conditions under which 
combining textual and visual information 
fosters information processing about a 
complex, unfamiliar technology and how this 
in turn affects comprehension, risk 
perceptions, and attitudes. 

An analysis of currently available visuals 
revealed that textual information about CO2 
injection is often accompanied by a visual 
that does not convey the same information. 
One example of such ‘incongruence’ is the 
depth of injection. In text often the precise 

depth will be mentioned, e.g. 1,000 meters. 
However, depth of injection is often 
visualized such that the CO2 storage seems 
much closer to the surface, e.g. 10 meters 
rather than 1,000. Observations from the 
field, e.g. at public meetings in Barendrecht 
(the Netherlands) where onshore CO2 
injection was being planned, indicate that 
such depictions induce worries about 
consequences of CO2 leakage. 

Central to this research are the following 
questions: (1) How does preciseness of depth 
indication in either text or visual influence a 
viewer’s estimate of injection depth? (2) 
How does congruence versus incongruence 
in textual and visual indication of dept 
influence a viewer’s estimate of injection 
depth? (3) To what extent does estimated 
depth influence perceptions of the 
technology, in particular perceived safety, 
and attitude towards CO2 injection? 

Method 
We used a 3x3 experimental design with 

two factors. First, textual description of depth 
of injection (absent, ambiguous, precise). 
Second, visualization of depth (absent, 
ambiguous, precise). Subjects are a 
representative sample of the UK population 
(n = 500). The experiment is in progress, 
results are expected before summer. 
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Introduction 
Although the technology for CO2 capture, 

transport and storage (CCS) has been in 
development for decades, actual 
implementation of the technology is scarce. 
Studies that have aimed to understand public 
attitudes towards CCS have used an array of 
methods, which have all supplied 
information on CCS to respondents 
(Desbarats et al, 2010). Attitudes towards 
CCS identified as a result of these studies 
indicate a range in support from moderate to 
skeptical, although generally speaking strong 
opposition to the development of CCS is 
hardly encountered. However, lacking actual 
project plans near residents, these studies 
have for the large part centered on national 
general public. Opinions on CCS could be 
expected to change with the development of 
recent projects in the EU, when people are 
likely to be confronted with CCS, either in 
their country or in their neighborhood. The 
current study investigates reactions of both 
the general public and local public to five 
CCS demonstration projects in Europe.  The 
main research question we will address in the 
presentation is how proximity to a planned 
CCS demonstration project affects risk 
perception of the project. Do people near 
capture points, transport or storage sites, 
perceive the project differently? Do they 
differ in risk perception, or differ in how 
their risk perception influences their attitude 
towards CCS in general or the project in 
particular? During the presentation, we will 
elaborate on how the results of surveys in 
five countries, (the Netherlands, UK, Spain, 
Germany and Poland) can answer these 
questions.  

Method 
Based on literature research and case 

studies of local reactions to CCS 
demonstration project plans (Desbarats et al, 
2010), a survey was designed. The survey 
was administered in February in the 
aforementioned countries, with over 400 
public respondents recruited in each country, 
of which over 200 respondents per country 
were identified as “regional”, i.e.,  living 
within a range of 100-200 km of planned 
CO2 capture, transport and/or storage 
facilities. After questions regarding national 
issues, climate, and energy technology, 
respondents received a google maps image of 
their region with their home and the capture 
and storage sites marked. Respondents were 
asked for their perception of CCS, risk, 
benefits and the project both before and after 
they were presented with information about 
CCS and the specific project in their country. 
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Introduction 
In recent years, several of the authors’ 

studies addressed the issue of uninformed 
and informed opinions of the general public 
regarding CO2 mitigation options. The 
method used to collect  informed preferences 
in these studies is called the Information-
Choice Questionnaire (ICQ) (see e.g. 
Neijens, 1987). The aim of the ICQ is not 
only to provide respondents with the 
necessary information to reach an informed 
opinion, but also to help them make use of 
this information to form opinions about 
different policy options: part of its’ aim is to 
guide respondents’ information processing. 
Although the ICQ has mostly been used as a 
way to study informed opinions of 
representative samples of the general public, 
another possibility is to use this method as an 
on demand information tool and decision aid 
for the wider public. In the presentation, we 
will discuss both uses of the ICQ method.  

Method  
During 2005-2007 an ICQ was developed 

that was comprised of seven plausible 
options, with three out of seven achieving a 
50% reduction in greenhouse gas emissions 
in the Netherlands by 2030, including two 
energy efficiency options, two options for 
CO2 capture and storage, a biomass, a wind 
and a nuclear energy option. However, 
before choosing, respondents were provided 
with well-balanced expert information on the 
most important con-sequences of each 
option. This information was compiled by 
various energy experts with different 
backgrounds, checked by other experts and 
then translated for lay people. Information on 
consequences included costs, safety, and 
ecological impacts. We will discuss three 

studies using this ICQ: (1) administrated to a 
representative sample of the general Dutch 
population (n=971) in 2007, (2) the same 
ICQ, updated by experts and extended with a 
face to face interview (n=134) in 2010, (3) 
the same ICQ, but in development for online 
use by the general public as an information 
tool and decision aid.  

Results and discussion 
The results of the 2007 sample show 

overall evaluations of options consistent with 
choice and rejection behavior for these 
options. The majority of respondents choose 
one of the efficiency options, and added 
either the wind energy option or the biomass 
option. The nuclear energy option was 
chosen by more than a fifth of respondents, 
but it was also deemed unacceptable by a 
similar percentage. Further analyses  attest to 
the usefulness of the ICQ for both predicting 
and informing. Regression analyses show 
that informed opinions are more consistent 
than uninformed opinions (e.g. in the 
ICQ evaluations of options are more 
consistent with evaluations of consequences 
of that option). The subjective measures 
show people appreciate the method of the 
ICQ, the topic, as well as the information 
given. This is confirmed by the results from 
the 2010 sample. This gives hope for the use 
of the ICQ as an information and decision 
tool online. During the presentation, we will 
inter alia discuss the possibilities for 
applying more advanced technology to 
increase users ease and fun.  
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Introduction 
Politics moves at a faster pace than 

science. Every other year, we, in conserva-
tion psychology, are confronted with a new 
term: climate protection, climate mitigation, 
sustainability and–most recently but surely 
not lastly–climate adaptation to name a few. 
Whereas the terms reflect the variable public 
debates and political goals, and the changing 
administrative agendas, the question for 
psychological science is: do the changing 
terms also reflect distinct behavioral targets, 
which in turn expectedly are differentially 
motivated as well. In other words, is climate 
adaptation distinct from ecological behavior? 

While balancing CO2-emissions, lasting 
economic prosperity and social justice may 
represent distinct political targets that may or 
may not be balanced; psychologically, they 
could still be controlled by one and the same 
propensity. Nevertheless climate policy 
requires anticipating people’s individual 
responses to novel, not yet fully recognized 
challenges like more frequent and extreme 
weather conditions. There is thus a need for 
evidence-based tools proficient enough to 
forecast and promote individual adaptation to 
climate change, in the private sector (i.e. 
protection of health, housing) as well as in 
the public sector. The goal of our study was 
then to examine the interrelation of 
ecological behavior and climate adaptation.  

Method 
We recorded survey data of 2,377 

residents from 50 different political districts 
within four municipalities and three 
economic sectors of a German province. The 
items comprised energy and water use, 
mobility, transportation, consumerism, 
political engagement and adaptation to 
climate change. All of the items were 
integrated into the General Ecological 
Behavior Scale (Kaiser, 1998) and were 

assessed using the dichotomous Rasch 
model.  

Results and Discussion 
The Rasch model-based reliability 

coefficient turned out to be 0.78 for all 
participants. There is evidence that the 
propensity to protect the environment and to 
adapt to climate change is rather a 
unidimensional phenomenon, as the 
probabilities of the behaviors directed at 
either of the targets fit into one model. Based 
on Campbell’s paradigm (Kaiser et al., 2010) 
the likelihood of engaging in climate 
adaptation turned out to be – just as 
ecological behavior – an unmoderated 
function of one’s environmental attitude and 
the specific behavioral difficulty. Based on 
the specific behavioral means to realize a 
personal goal (i.e. adapt to climate change), a 
quantitative and testable forecast was 
developed of how much change to expect in 
the various political districts and economic 
sectors (see Kaiser et al., 2008). Policy-
makers were thus provided with tools for 
promoting one behavioral target, which 
comprises climate adaptation just as 
ecological behavior. 
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Introduction 
The concientization of problems involved 

in the environmental  degradation makes 
the whole society  demands  action  and ca-
res  to preserve it,  which has led companies 
to  consider  new changes due to the acqui-
sition  of  an  environmental  management 
system (ISO 14001 or EMAS). 

The aim of this research is to know the 
organizational changes that have occurred 
due to the implementation of environmental 
management systems (EMS) in companies 
from seven different sectors of Catalonia. 

Methodology 
It was utilized a qualitative-quantitative 

methodology (Context Program), using a 
semi-structured interviews which was 
applied to the environmental responsible of 
each enterprise. The population was compri-
sed of 58 companies pertaining to the EMAS 
club and the sample selection was intentiona-
lly, applying 38 interviews in 7 different 
sectors (Tourism, Waste, Chemical,  Printing, 
Metal, construction and health).  

We performed the analysis of the full text 
typical and atypical phrases, Correspondence 
Analysis of the variables used thus rejects the 
null hypothesis and other. 

Result 
The motivations to implement the EMS 

were economics, social and legal factors and 
in additional, the simplicity for to do both 
certification in parallel (ISO14001 and 
EMAS) because they have a similar process.  

The EMAS auditory and the sensibiliza-
tion of employees were the most complicate, 
except those over 40 years old with Childs in 
the school because they are more 
conscientized.  

The changes range from the generation of 
environmental policy, the overall objectives 

of companies, create the position of envi-
ronmental officer, purchase  eco-minded 
technology, sensibilization and monitoring 
of workers to replace the raw material. 

The implementation of EMS has been 
favored by social trends that schools exert on 
children and they pass the houses and in turn 
to jobs, expanding markets, give a good ima-
ge of the company and the implementation 
of corporate social responsibility (CSR); but  
unfortunately, has been slowed by the costs, 
the fear that mean more work, fear of 
technology and fear of failure. 

In our study, the training begins to 
occur through new On-line technologies, the 
communication could be “not enough” with 
the direction and the participation in the 
implementation of EMS is only on two levels 
(Managers and leaderships)  

Finally, environmental certifications are 
perceived as a system that forces you to 
continually improve and to facilitate the 
processes and procedures.   

Conclusions and Discussions 
However, there is still much to improve in 

the implementation of EMS because it could 
be very dense information, the law is unclear 
for managers and the costs of audits are high, 
which can lead to companies not to 
continue the certifications and / or reduce 
their investments in improving the environ-
ment as it apparently is perceived as a cost. 
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Introduction 
The European Commission introduced the 

Energy Performance of Buildings Directive 
in 2002. Part of this directive obliges each 
Member State to introduce Energy 
Performance Certificates (EPC) for new, sold 
and rented dwellings. The certificates 
provide information on the energy efficiency 
of the dwelling and recommends energy 
saving measures, although these measures 
are not mandatory. Early assessments of this 
policy suggest that certificates fail to 
motivate homeowners to take up the 
recommendations. This is an important factor 
as private dwellings represent 60% of the 
energy saving potential in existing buildings 
across Europe.  

The current study investigates the extent 
to which homeowners are carrying out the 
recommendations on their EPC in Denmark, 
England, Germany and the Netherlands, and 
assesses the behavior and attitude of 
homeowners towards the EPC.  

Method  
An online survey, based on literature 

survey and in-depth interviews with home-
owners in 10 countries, collected responses 
from 3207 homeowners during the summer 
of 2010. Despite the study sampling 
households with an EPC or those that should 
have one because they had recently been 
involved in purchasing a dwelling, some 
respondents were unaware of having an EPC 
for their home. About 60% of homeowners 
reported that they had an EPC.   

Key findings 
Over 50% of households had either 

installed energy efficiency lighting or 

planned to and 48% of households had 
installed or planned to install some form of 
insulation. 

Households living in a dwelling in a “very 
poor condition” were about 18 times more 
likely to carry out improvements than 
someone living in a dwelling rated in “a very 
good condition” 

Homeowners living in dwellings built 
between 1919 and 1970 were around four 
times more likely to have completed an 
energy efficiency measure compared to 
homeowners living in a dwelling built after 
2000. 

Around 60% of homeowners who were 
aware of the recommendations available with 
their EPC had carried out one or more energy 
efficiency measures compared with just over 
40% of households who could not recollect 
or were unaware of the recommendations 

Conclusion 
The EPC on its own was not the strongest 

driver influencing whether homeowners 
purchased a particular dwelling or carried out 
improvements. However, homeowners with 
an EPC with recommendations were up to 
twice as likely to have carried out one or 
more energy efficiency measures when 
compared to homeowners without or 
unaware of the EPC for their home. 
Therefore increasing the availability of this 
tool and creating wider use and 
understanding of it may enhance the 
likelihood that more energy efficiency 
measures will take place 
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Overview 
Digital visualization tools have been 

employed by environmental designers for a 
generation and are now technology robust. 
Such technologies enable three-dimensional 
creation and evaluation of existing and 
proposed environments virtually. Immersive 
visualization environments, often taking the 
form of multi-screen systems that immerse a 
viewer or audience, are becoming 
widespread in research settings. Increasingly, 
immersive visualization environments are 
being used for the creation, presentation and 
evaluation of virtual environments, 
sometimes all occurring simultaneously in a 
workshop setting (Danahy, 2005). The 
effectiveness of visualizations for spatial 
communication has been reported, 
particularly when communicating spatial 
information to those untrained in the design 
disciplines (Kwartler, 2005). As scenario 
techniques and 3D visualization are 
increasingly used for strategic planning and 
design it is essential that empirical research 
support the efficacy and value that digital 
methods and techniques contribute to the 
design process. To date there has been 
limited empirical research conducted on this 
topic. 

Methods 
The study reported in this paper was 

designed to assess the contribution to 
memory and recall of immersive 
visualization compared to conventional one-
screen projection systems, within the context 
of spatial design. Two types of memory were 
focused on: abstract (declarative) memory, 
which stores facts and events and requires 
conscious recall, and concrete (procedural) 

memory, the long-term memory of skills and 
procedures learned through repetition. The 
hypothesis was that immersive visualization 
would benefit declarative memory while 
having little impact on procedural memory. 

 In the between-group experiment 
participants were shown still images and 3D 
digital models in either an immersive 
visualization laboratory (equipped with three 
projection screens offering 180 degree 
viewing) or, a conventional one-projection 
screen lecture space. Two sample groups 
were comprised of 18 university students per 
group. Following the experiment participants 
answered a questionnaire focusing on shape, 
colour, and object orientation, which tested 
for declarative and procedural memory 
within the framework of gestalt (unified 
whole) and object-oriented designs 
(relationships between objects). 

Results 
The results indicate a complex 

relationship between immersive and 
conventional visualization, each offering 
memory advantages depending on the type of 
information presented. The impacts of the 
findings are discussed as well as directions 
for future research. 
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Introduction 
Landscape can be defined as a visual 

resource, which acknowledges human vision 
and hence perception in the definition. 
Perceptual aspects of landscape necessitate a 
human component and thus are not only a 
measure of physical attributes but also 
reactions to and cognition of physical 
attributes by people. Recently attempts have 
been made to link more closely landscape 
preference and peoples experiences, with 
virtual environments identified as having 
developed sufficiently to enable 
investigations of experiential approaches 
with significant impacts reported for 
perception researchers (Bishop, Ye, & 
Karadaglis, 2001).   

3D-Visualization & perception 
Visualizations, 3D digital simulations of 

real or proposed environments, have been 
used by planners and landscape architects for 
a generation and are becoming 
technologically robust. Visualizations can 
range from non-immersive and static to 
dynamic and immersive (Danahy, 2001). 
There is a growing body of empirical 
research investigating subjective perceptual 
responses to visualizations (Bishop & 
Rohrmann, 2003; Lange, 2001). Evaluating 
objectively these subjective responses could 
contribute significantly to validating 
preference measured by visualizations. 

Objective need 
One major criticism of solely relying on 

questionnaires for virtual environment 
efficacy and preference evaluation is that 
they are reflective and occur after interaction. 
A promising objective evaluation technique 
is physiological feedback, which in virtual 
environment research has contradicted self-
reported responses. 

Research framework 
There is evidence from three distinct but 

allied research areas that indicative 
physiological feedback could contribute to 
virtual environmental perception: landscape 
preference (Chang, 2002); soundscape 
(Hume & Ahtamad, 2010) and virtual 
environments (Biocca, 2010). This paper will 
elucidate a research framework and propose 
areas for future research of corroborating 
subjective responses with objective 
measures. 
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Introduction 
The past three decades, environmental  
psychology researchers have begun to chart 
and investigate the beneficial effects of 
natural versus urban settings for humans. 
One particular set of  psychological  effects  
resulting from  nature-contact has  received 
considerable attention, namely nature’s so-
called “restorative” effects. These effects 
refer to the common experience that a visit to 
nature, or even mere visual contact with 
nature, can promote relaxation and bolster 
cognitive clarity. The central aim of the 
current symposium is to contribute to the 
field of restorative environments research by 
shedding light on the sensory characteristics 
of natural scenes that contribute to restorative 
nature experiences.   

Two main theoretical frameworks are 
commonly invoked to describe and explain 
nature’s restorative effects. According to 
Stress Recovery Theory (SRT) natural 
environments are restorative by their ability 
to moderate psychological and physiological 
arousal in stressed individuals. Attention 
Restoration Theory (ART), on the other 
hand, interprets restoration more cognitively, 
and claims that nature’s restorativeness lies 
in the fact that it is able to replenish an 
individual’s capacity to direct attention.  

To date little is known about the sensory 
characteristics of natural scenes that 
contribute to restoration, above and beyond 
its natural qualities. For instance, natural 
settings are often more spatially open than 
urban settings; both types of environments 
differ substantially in acoustic qualities; and 
they probably also activate different semantic 
associations and goals. The central aim of 
this symposium is to bring together 
presentations that address the question of 

which sensory characteristics of natural 
settings (beyond “naturalness”) makes them 
generally more restorative than urban 
settings. The presentations point to a broad 
range of factors: specific natural content, 
ambient conditions, and constituent visual 
features of naturalness. 

It is widely known that green settings are 
more restorative than urban environments 
lacking greenery. Presentation 1 aims to 
bring further depth to this literature, by 
differentiating among the different factors 
that lead people to integrate plant-life in their 
homes as a restorative strategy. Presentations 
2, 3 and 4 consider a number of distinct 
visual qualities about natural environments. 
Presentation 2 investigates whether 
restorativeness is reversed when the fractal 
properties of natural-like stimuli are 
suppressed and when urban-like stimuli are 
made more fractal-like. One of the defining 
features of nature’s fractal geometry is that 
natural structures display similar visual 
information, both from very close-by and 
from far away. Based on this, presentation 3 
examines how viewing urban versus natural 
scenes from different distances influences 
restoration. The starting point of presentation 
4 is the “vastness” characteristic of natural 
versus urban scenes. It examines the extent to 
which the particular emotion this quality 
activates – namely awe – restores our 
cognitive abilities. Finally, presentation 5 
considers a frequently overlooked ambient 
condition of restorative environments, 
namely sound, and reports how preferred 
sounds can influence perceived restoration. 
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Presentation 1: To have or not to 
have plants? That is the question. 

S.C. Gressler & I.A. Günther 

Universidade de Brasília, Brasília, Brazil 

Background 
What leads people to have or not to have 

plants in their homes? Studies show that the 
restorative qualities of nature contribute to 
stress recovery, attention restoration, and in 
so doing, improve wellbeing. However, 
adults spend a lot of time inside buildings, 
that is, many of our everyday activities – 
such as leisure and rest – occur primarily 
indoors. Hence, having plants at home can be 
important, because plants can provide an 
opportunity to experience restoration in the 
built environment.  

The theory of environmentally significant 
behavior (Stern, 2000) stresses that four 
causal variables are important to describe the 
organism-environment relationship: 
attitudinal factors, contextual forces, personal 
capabilities and habit or routine. Stern (2000) 
emphasizes that “for personal behaviors that 
are not strongly favored by context, … the 
more difficult, time-consuming, or expensive 
the behavior, the weaker its dependence on 
attitudinal factors” (p. 416). Thus, the theory 
suggests that the organism-environment 
relationship can be compromised due to 
limitations of physical space, personal ability 
and personal routine. Based on this, the goal 
of the study discussed in this presentation 
was to identify some of the factors that lead 
people to have or not to have plants at home. 

Method 
One hundred individuals answered an 

open-ended questionnaire. Respondents were 
asked to list five reasons why they have or 
would have plants in their own home. They 
were also asked to list five reasons why they 
do not have or why they would not have 
plants in their own home.  

Results and discussion 
Results indicate that the visual stimulus 

category was the most frequent justification 
for having plants in the home environment, 

mentioned by 82% of the respondents. The 
relationship between having or not having 
plants at home and the perception of plants as 
something that decorates and beautifies the 
home environment was significant (p=0.027, 
Pearson Chi-square). The restorative 
potential of plants was another reason why 
people had plants at home. Thirty-eight 
percent of the respondents associated having 
plants with words such as “harmony”, 
“relaxation”, “calm”, “sense of wellbeing”, 
“peace”, “relief from stress”, and “tranquil 
atmosphere”. The relationship between 
having or not having plants at home and the 
perception of plants as being restorative was 
also statistically significant (p=0.042, 
Pearson Chi-square).  

In accordance with Stern’s proposition 
(2000), reasons that were given for not 
having plants at home were: time limitations 
(39%), space limitations (35%) and personal 
capabilities to care for plants (33%). 
However, these categories showed no 
significant differences when comparing 
respondents which did or did not have plants 
at home.  

The overall conclusion from this 
exploratory research is that people who view 
plants as a restorative element will be more 
likely to have plants at home. Perceiving 
plants’ positive psychological effects, such as 
their capacity to provide restoration, may 
mitigate the limitations of physical space, 
personal ability and personal routine.  
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Presentation 2: The influence of 
fractals on measures of restoration 

R. Pals1, Y. Joye2, L. Steg1 
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Introduction 
In recent years it has been suggested that 

nature’s restorative potential is partly due to 
its fractal characteristics (Hagerhall et al., 
2004). The term “fractal” is a mathematical 
concept, which relates to the fact that nature 
is built up of similar shapes that recur on 
different scales of the structure. The general 
aim of this experiment was to examine how 
manipulating the fractality of both urban and 
natural stimuli impacts restorativeness.  

According to Attention Restoration 
Theory environments are attentionally 
restoring when they are fascinating, that is, 
when they attract attention in an effortless 
manner (Kaplan & Kaplan, 1989). Stress 
Recovery Theory posits that positive affect is 
crucial for initiating stress reduction (Ulrich 
et al., 1991). It thus appears that three 
constructs are involved in restoration: (1) 
attention, (2) effortlessness (or fluency), and 
(3) positive affect. Based on this, we 
hypothesized that if fractality indeed 
contributes to restoration, high versus low 
fractal stimuli would (1) attract attention 
more easily, (2) would be processed more 
fluently, and (3) would elicit more positive 
affect.  

Method 
Two studies were conducted, one in which 

participants (N=95) viewed pictures of real 
natural and urban settings (study 1), and one 
in which they watched computer-generated 
building-shapes and tree-shapes (study 2). 
The stimuli of study 2 varied on two 
dimensions: they were either high or low in 
fractality.  In both studies three methods of 
measurement were used to gain insight into 
the restorative potential of the stimuli. 

First, we administered a dot-probe task to 
examine which of two adjacent pictures (e.g., 
natural vs. urban) attracted attention most. 

During the dot-probe task two pictures were 
presented besides each other on a computer 
screen during 500 ms. After presentation, a 
dot appeared on the location of either of the 
two stimuli. Participants were expected to be 
faster at pressing the key that corresponds to 
the position of the dot when the dot appeared 
on the location of the picture that attracted 
attention most. 

Second, a fluency task was used to 
examine the effortlessness with which each 
stimulus was processed. In this task, each 
stimulus was presented within a frame that 
was surrounded by triangles and squares. 
Participants had to respond when a target 
appeared (i.e., a combination of triangles). 
Participants were expected to be faster at 
detecting the target when the stimulus inside 
the frame was more fluent. 

Finally, we used an affect misattribution 
task to examine the extent to which each 
stimulus triggered positive affect. In this task 
participants were first briefly exposed to each 
stimulus after which they had to evaluate a 
Chinese character. If the stimulus that 
appeared before the Chinese character elicits 
more positive affect, they were expected to 
misattribute this to the Chinese character, and 
thus to evaluate the Chinese character more 
positively.  

Results and discussion 
It is expected that natural as well as urban 

stimuli that are high in fractality will score 
higher on all three measures than their low-
fractality counterparts. Results will be 
presented and discussed at the conference. 
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Presentation 3: Impacts of viewing 
distance on restorative effects of 
natural and built settings 

A.E. Van den Berg 
Wageningen University and Research Centre, 
Wageningen, The Netherlands 

Background 
Fascination, or the capacity of nature to 

hold attention in an effortless way, is 
generally  recognized as a key component of 
restorative nature experiences (Berto, 2005). 
However, the question remains as to what 
makes natural settings and elements so 
fascinating.  

Recently, it has been suggested that the 
fascinating properties of natural settings and 
elements may be related to their fractal 
structure (Joye, 2007). One of the defining 
features of fractals is that they are “self-
similar”. Self-similarity implies that the 
constituent parts of the structure are 
themselves reduced copies of the whole. 
Presumably, this self-similar repetition of 
visual information makes natural settings 
fascinating to look at, and hence more 
restorative, than (non-fractal) built settings.  

 If fractal self-similarity indeed plays a 
role in restorative nature experiences, one 
might expect that natural settings retain their 
restorative capacity even when viewed from 
a close distance (“invariance of 
restorativeness”). Built settings, on the other 
hand, will lose any restorative capacity they 
might have when viewed from a close 
distance. The present study was designed to 
test this hypothesis.  

Method 
The study consisted of a laboratory 

experiment in which 56 healthy participants 
first underwent a stress-inducing procedure 
(a video about the 2010 Haïti earthquake) 
and then were randomly assigned to one of 
four conditions of viewing slides of natural 
or built environments photographed from 
afar or from up close.   

The natural settings depicted 28 common 
natural areas, such as parks, grassy fields, 
and single trees. The built settings depicted 

28 pleasant-looking modern and historical 
buildings. Each setting was photographed 
from close-by and from far away. 

Restorative state (measured by a self-
developed 6-item scale) was assessed at the 
start of the experiment (t1), after the stressful 
video (t2), and after viewing the slides (t3). 

Results and Discussion 
Viewing the earthquake movie led to a 

significant deterioration in restorative state in 
all four  groups. In addition, there was a 
significant three-way interaction between 
setting (natural, built), viewing distance 
(close, far), and time (t2, t3) on restorative 
state. When viewed from afar, both nature 
and buildings led to a significant 
improvement in restorative state. However, 
when viewed from up close, only nature 
improved restorative state, buildings did not. 

The present study contributes to the 
literature by showing that natural settings 
possess an “invariance of restorativeness”. 
This finding is consistent with the idea that 
natural settings, due to their self-similarity, 
are fascinating at all scale levels. The study 
also shows that built settings can be about 
equally restorative as natural settings when 
viewed from afar. This finding may be 
related to the fact that about half of the built 
settings depicted “fractal-like” historical 
buildings with much detail, ornaments and 
irregularities. However, because we did not 
explicitly measure or vary the fractal 
dimensions of the settings, other explanations 
are also possible. Moreover, although we 
controlled for factors such as time of year 
and photographic quality, there may have 
been other potential confounds between the 
conditions that may explain the current 
findings. In general, further research is 
needed to confirm and extend these results.   
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Presentation 4: Awe and restoration 

Y. Joye & S. Dewitte 

University of Leuven, Leuven, Belgium 

Introduction 
Our presentation will concentrate on a 

specific emotion which is displayed towards 
objects or processes that are very vast, 
namely awe (Keltner & Haidt, 2003). In 
restorative environments research, natural 
stimuli often seem to be far more vast than 
urban stimuli (e.g., in scale, in information 
richness). Therefore, natural scenes almost 
inevitably score higher on measures for awe 
than urban scenes. This methodological 
concern has led us to explore how 
manipulating awe for both urban and natural 
scenes influences restoration. 

The exploration of the relation between 
awe and restoration was also informed by 
theory. First, there seems to be significant 
overlap between the characteristics of awe 
(Keltner & Haidt, 2003) and the components 
of restorative environments (Kaplan & 
Kaplan, 1989). Specifically, (a) it seems that 
awe-evoking stimuli are inherently 
“fascinating”; (b) “extent” (or vastness) 
seems to be a trigger of awe; (c) awe is 
known to lead to a weakened sense of self 
and, as such, it seems to entail a sense of 
“being away”; (d) finally, the feeling of a 
“fit” (i.e., “compatibility”) between the 
person and the restorative environment 
corresponds with the fact that awe makes 
people feel as forming an integral part with 
the awe-evoking stimulus.  

A second theoretical issue is that there 
appears to be common ground between the 
effects of experiencing awe and restorative 
experiences. Specifically, it seems that awe 
recruits/heightens attention to make sense of 
the awe-provoking stimulus and also makes 
people to see things from a broader 
perspective. This parallels the findings that 
restorative environments improve attentional 
functioning and facilitate possibilities for 
reflecting on major life issues.  

Based on the previous considerations we 
hypothesize that in restoration studies not so 
much a nature-effect is taking place. We 

rather propose that awe is one of the drivers 
of (attention) restoration. We therefore 
expect that urban as well as nature scenes 
will lead to more restoration if the scenery 
induces awe than when it does not.  

Method 
The experiment consisted of two studies 

in which participants first underwent a 
depletion task and then were randomly 
assigned to one of two conditions of viewing 
slides of photographs of either natural or 
built environments.  

In study 1, the natural settings consisted of 
20 unspectacular natural scenes, while in the 
urban condition 20 scenes of common built 
settings were depicted. The goal of this study 
was to replicate the main effect of most 
restoration studies, that is, to demonstrate the 
restorative superiority of (common) natural 
scenes.  In study 2, participants viewed either 
20 pictures of awe-evoking architecture (e.g., 
richly decorated architecture) or 20 
photographs of unspectacular nature scenes 
scoring low on awe. We evaluated the 
mediating role of awe. The goal of this study 
was to see whether adding awe to urban 
scenes made them more restorative than the 
natural stimuli. 

Restoration was measured after viewing 
the slides with the Sustained Attention to 
Response Task. In this task the computer 
presents single digits at a rate of one per 
second, and participants are required to press 
a button to every number, except if that 
number is 3. The number of misses for target 
trials is a measure for attentional 
performance. 

Results and discussion 
Data are currently gathered and will be 

presented and discussed at the conference. 
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Presentation 5: Preferred sounds 
and restoration 

Penny Bergman, and D Västfjäll 

Applied Acoustics, Chalmers University of 
Technology, Gothenburg, Sweden. 

Introduction 
With increased stress in society the need 

and demand for environments with high 
restorative ability is increasing. To date, most 
attention in restorative environments research 
has been dedicated to investigating the 
restorative effects of visual exposure to 
natural environments. The central question of 
this presentation is whether the results on 
perceived restoration extend from the visual 
to the auditory modality.  

Van den Berg, Koole, and Van der Wulp 
(2003) showed that preference for visual 
environments was partly mediated by the 
restorative quality of the environment. 
Carles, Barrio, and Vicente de Lucio (1999) 
showed that auditory environments with 
vegetation or water were experienced as 
more pleasant than their urban counterparts. 
Based on these two experiments, it is 
hypothesized that preferred sounds also hold 
a higher restorative quality, i.e., are 
associated with lower perceived stress.  

Method 
24 male participants participated in the 

experiment. In the first part each participant 
rated how much he preferred 12 different 
environmental sounds. These included: (a) 
sounds of natural elements (e.g., a water 
stream, a bird singing), (b) sounds of urban 
elements (e.g., the sound of a fan, a tram 
passing by) or (c) a combination of sounds of 
natural and urban elements (e.g., traffic noise 
with a bird singing). For each participant the 
second most preferred sound and the second 
least preferred sound were determined and 
these were used as stimuli in the second part 
of the experiment.  

In the second part the participants 
conducted a computer game which induced  
stress, followed by 20 minutes rest. During  
 
 

rest participants either listened to their own 
preferred or their own non-preferred sounds, 
and also watched either a structured or a non-
structured picture. Levels of perceived stress 
were determined immediately after the stress 
induction and after the 20 minutes rest.  

Results and discussion 
A 2×2×2 repeated measures analysis of 

variances on the pictures, sounds, and before 
and after the rest were conducted. The results 
show that perceived stress decreases when 
the participants were exposed to their 
preferred sounds, whereas stress levels 
remain the same after the 20 minutes rest 
when subjects listened to their non-preferred 
sounds. The visual stimuli did not render any 
significant differences.  

In line with Van den Berg et al.’s (2003) 
results, the present experiment suggests that 
also everyday preferred sounds can facilitate 
the recovery from psychological stress. This 
parallels, and also extends research on music 
and stress that shows that listening to your 
favorite music decreases stress levels 
(Helsing, Västfjäll, Juslin & Hartig, 
submitted). The results further support the 
connection between emotional responses and 
stress. Certain auditory stimuli tend to evoke 
strong positive emotional reactions (Bradley 
& Lang, 2000; Juslin & Västfjäll, 2008) and 
thus seem a promising avenue to promote 
restoration.  
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Introduction 

This study wants to answer the question if 
interior wood use in classrooms has 
beneficial effects on the pupils. Up to date, 
most studies examining the effects of school 
environments on pupils concentrate on light, 
ergonomics, air quality, noise, colours, etc. 
(Higgins et al., 2005). We did not find one 
study looking at effects of different 
furnishing materials (like wood) in 
classrooms. A recent review article from 
Nyrud, and Bringslimark (2010) reports the 
numerous positive effects of wood use in 
varying interior settings on humans’ 
psychological and physiological health.  

Methods 
This quasi experimental, longitudinal 

study was performed in a secondary school in 
Styria, Austria. Four classrooms were 
completely refurbished during summer break. 
The floors, ceilings, cupboards and wall 
panels in two of the refurbished classrooms 
are now made of solid wood. Two other 
classrooms functioned as the control 
condition and were equipped with standard 
materials (floor: linoleum, walls: 
plasterboard, cupboards: chipboard). Chairs 
and desks were of the same material in all 
classrooms. A total of 36 pupils participated 
in the study. Pupils were between 13-15 
years old and sexes were equally distributed 
in the two conditions. Eighteen pupils had all 
their lectures in the solid wood classrooms, 
while the other 18 had all their lectures in the 
control classrooms. Heart rate variability, 
subjective well-being (MBDF 
[Multidimensional Mood Questionnaire], 
Steyer et al., 1997), concentration (KLT-R 
[Concentration Performance Test-Revised], 
Düker et al., 2001), and perceived stress was 
measured (EBF, Recovers-Stress-
Questionnaire, Kallus, 2995) at six points in 
time over the school year 2008/09 with an 

interval of approximately two month (day of 
week and time of day were held constant at 
all times of measurement).   

Results 
We found significantly different changes 

over time between the two conditions in heart 
rate (p=.004) and heart rate variability 
(p=.003). Over the course of a school year 
pupils’ heart rate significantly decreased in 
the solid wood classrooms but increased in 
the control classrooms. Heart rate variability 
increased in the solid wood classrooms but 
decreased in the control classrooms. Also, 
perceived stress from interactions with 
teachers (being shouted at, having a feeling 
of being stultified, having a feeling of being 
ignored) decreased significantly over the 
school year in the solid wood classrooms 
while it did not change in any direction for 
pupils in the control condition. We did not 
find significant differences or changes over 
time in pupils’ concentration performances.  

Discussion 
The results indicate that the use of solid 

wood in classrooms can reduce pupils stress 
levels. The promising results should though 
be replicated with more subjects and 
different age groups. In this study we only 
had two classes in each condition. Therefore, 
potentially confounding variables like 
different teachers, social constellations 
within one class, etc. could have influenced 
the results and need to be out ruled by 
follow-up studies.  

References 
Düker, H. & Lienert, G. A.. (2001). Konzentrations-

Leistungs-Test (KLT-R) [Concentration 
performance test – Revised version]. Hogrefe, 
Göttingen.  

Kallus, K.W. (1995). Erholungs-Belastungs-
Fragebogen (EBF) [Recovery Stress 
Questionnaire]. Swets Test Services, Frankfurt  



Higgins, S., Hall, E., Wall, K., Woolner, P. & 
McCaughy, C. (2005). The Impact of School 
Environments: A Literature review. The Centre for 
Learning and Teaching – School Education, 
Communication and Language Science. University 
of Newcastle. 

Nyrud, A. Q., & Bringslimark, T. (2010). Is interior 
wood use psychologically beneficial? A review of 
psychological responses toward wood. Wood and 
Fiber Science, 42(2), 202–218. 

Steyer, R., Schwenkmezger, P., Notz, P. & Eid, M. 
(1997). Der Mehrdimensionale 
Befindensfragebogen (MDBF) [Multidimensional 
Mood Questionnaire]. Hogrefe - Verlag für 
Psychologie, Göttingen. 



 
 

Persuasive Robots Can Help Save Energy: 
The Influence of the Agency of a Robot on Its Power to Influence 

Sustainable Behavior 

J. Ham, & C. Midden 
Eindhoven University of Technology, Eindhoven, the Netherlands  

Earlier research indicates that artificial 
social agents can persuade people to save 
energy. However, artificial social agents are 
not real humans, and people may ascribe 
different amounts of agency to them. Would 
the persuasive power of a social robot 
diminish when people ascribe only little 
agency to it? We propose that two theoretical 
perspectives on human-computer interaction 
provide different predictions: social agency 
theory (Mayer et al., 2003) would argue that 
more cues of social agency lead to a more 
social interaction. Thus, conscious 
knowledge about the agency of a robot (e.g., 
knowing that a robot intents its own actions 
or behaves randomly) should lead to a more 
social interaction in which persuasion (a 
social process) has stronger impact. In 
contrast, based on the media equation (Nass 
& Reeves, 1996), we would argue that 
people’s responses to robots will be 
comparable to how they respond to other 
humans, and that these responses are mainly 
automatic in nature such that conscious 
knowledge about the agency of the robot has 
only little influence. To investigate this 
question, we performed an experiment in 
which participants performed tasks on a 
washing machine and received feedback 
from a robot about their energy consumption 
(e.g., “Your energy consumption is too 
high”), or factual, non-social feedback. This 
robot was introduced to participants as (a) an 
avatar (a human completely controlled all its 
feedback actions), or as (b) an independent 
robotic agent (that controlled all its own 
feedback actions), or as (c) a robot that 
performed only random behavior (that gave 
only random feedback). Also, to assess 
participant’s conscious agency judgments, 
participants interacting with a robot filled out 

a series of questions about the agency of that 
robot. Results indicated that participants 
consumed less energy when a robot gave 
them feedback than when they received 
factual feedback, independent of robot 
agency. In contrast, a separate agency 
measure indicated that the random feedback 
robot was ascribed the lowest agency ratings. 
This finding indicates that, at least on a 
conscious level, people were aware that the 
random feedback robot had less agency than 
the other two robots. However, 
notwithstanding this awareness of diminished 
agency, results did not provide evidence that 
the influence the utterances of each of the 
three robots on participants energy 
consumption choices differed. In all, these 
results suggest that the persuasive power of 
robot behavior is independent of consciously 
ascribing agency to a robot. Thereby, the 
current results provide us with more insight 
in the cognitive processes of persuasion by 
technology. As technology is omnipresent in 
the environment of people, these findings are 
of core relevance to the research area of 
environmental psychology. In line with the 
media equation hypothesis (Nass & Reeves, 
1996), the current results suggest direct 
evidence that these cognitive processes of 
persuasion by technology are unconscious in 
nature. That is, on a conscious level, our 
participants were aware that specifically the 
random feedback robot had lower agency 
that the other two robots, and understood that 
it did not intend to give the feedback it gave 
(indeed the feedback was random feedback). 
However, these results suggest that 
independent of this conscious knowledge, the 
persuasive behavior of the robots remained 
effective, and thereby that its influence was 
unconscious and automatic in nature. 
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Introduction 
Customer satisfaction is very important 

for service organizations. In the Railway 
sector, the company’s efforts are often 
focused on accelerating the speed or 
reliability of the train journey. Less attention 
has been paid to the customers’ experience of 
the service environment. Color and lighting 
are important aspects of the environment and 
known for the effects they can sort on mood 
and behavior.  

The impact of ambient factors such as 
color and lighting has been widely 
researched. Results of these studies often 
reveal the positive effects of short wave 
colors like blue on pleasure, dominance and 
arousal. Results on studies of lighting reveal 
a more diffuse vision with positive effects of 
bright light and negative effects of dim light 
and reverse effects in other studies. Literature 
suggests that people need a basic level of 
luminance and levels that go above and 
beneath this basic level are perceived as 
unpleasant.  

To measure the effects of colored lighting 
on customers’ outcomes, three studies were 
conducted.  

Studies 
First, a field study was conducted to 

measure the effects of colored lighting in a 
real railway station. The roof of Leiden 
Central Station was lit with LEDs. Light 
intensity was adjusted to high or low in the 
evenings when LED lighting is more clearly 
visible, resulting in a 2 (color: none vs 
rainbow) x 2 (light intensity, high vs. low) 
between subjects design. 

Secondly, a virtual station was developed 
to measure the effects of colored lighting in  

relation to crowding and waiting time 
perception in a Virtual Reality Laboratory. A 
2 (color hue: red vs blue) between subjects 
design was employed to measure effects on 
pleasure, arousal, dominance, perceptions of 
waiting time and station evaluation. 

Finally, a virtual station was sent to the 
online panel of the Dutch Railway. In this 
online experiment, we were able to reach a 
large sample of respondents and a variety of 
variables could be manipulated resulting in a  
3 (colour: blue vs yellow vs red) x 2 (light 
intensity: low vs high) x 2 (passenger type: 
must vs lust) x 2 (density: busy vs quiet) 
between subjects design. 

Results and discussion 
The results of the three studies shed light 

on two aspects. First it sheds light on what 
color, lighting and combination of the two 
should be used in a railway station and with 
what effect. Second, the three studies can be 
compared to observe the differences in 
results between a virtual lab, an online virtual 
station and an actual and realistic station.  

The general conclusion is that a hedonic 
tone and waiting experience can be 
influenced by the combination of color and 
light but that this depends on context.  

The findings offer insight into the 
application of lighting on a platform and how 
the stations evaluation of passengers can be 
influenced. Several practical implications and 
suggestions will be discussed. 
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Activation on the Persuasive Power of Subliminal Feedback 
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Introduction 
Ambient persuasive technology is 

technology that is integrated in the user’s 
environment and that can influence behavior 
or attitudes outside of people’s conscious 
attention (Davis, 2008). A crucial advantage 
of ambient persuasive technology over more 
direct ways of influencing people’s behavior 
is that it can unobtrusively be integrated in 
the environment. One method of doing so is 
subliminal priming: Presenting a stimulus for 
less than 50 milliseconds, so they are unable 
to consciously perceive it (Bar & Biederman, 
1998). Earlier research has shown that 
subliminal feedback on energy consumption 
leads to more optimal choices in an energy-
related choice task compared with no 
feedback (Ham, Midden & Beute, 2009). 
Would subliminal feedback always be 
effective in influencing people’s choices, or 
do people need to be motivated to reach a 
specific goal for it to work?  
 
Method 

In the current research, we investigate if 
persuasion by subliminal feedback comprises 
a goal-striving related process in which 
people strive for a goal and use the 
subliminal information to reach that goal. In 
an experimental study, half of the 
participants were primed with the goal to 
perform well, and the other half was not 
primed with this goal. Next, half of the 
participants received subliminal feedback in 
a learning task, whereas the other half 
received no feedback. 
 
Results 

Results indicated that participants primed 
with a performance goal made more correct 
choices in the task when given the subliminal 
feedback compared with given no feedback 
(see Fig. 1). Participants who were not 
primed with a goal were not influenced by 

this feedback. This finding indicates the need 
for a behavior-relevant goal to make 
subliminal information effective, which in 
turn has important implications for research 
and design of ambient persuasive technology.  
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 Introduction 
In the automotive domain, a lot of energy 

could be saved by introducing energy-saving 
automation technologies. However, accepting 
such technologies would mean that drivers 
have to give up control over the vehicle to 
those technologies. This research explores 
what factors play a role in persuading people 
to accept (and thereby giving up control to) 
automation technology. Previous research 
has shown that trust is important in the 
acceptance of automation (Lee & Moray, 
1992). Furthermore, research on the media 
equation has shown that people respond 
socially to computers (Reeves & Nass, 
1996). Research on trust in humans has 
shown that shared goals are important to trust 
humans (Siegrist, Cvetkovich & Roth, 2000). 
In this research we explore whether shared 
goals also lead to trust in automation 
technology, using different forms of 
automation. Furthermore, trust in and 
acceptance of automation technologies could 
be based on what they automate. Therefore, 
we explore the effect of automation 
technology that either only gives 
information, only takes over action, or takes 
over action while giving information. 

Method  
The automation technology we used is 

Adaptive Cruise Control (ACC). ACC is like 
regular cruise control, but ACC also takes 
distance into account and can brake and 
accelerate by itself. Thus, ACC takes over 
control of the vehicle. In two experiments, 
participants (N = 57, mostly students, all had 
a driver’s license) were presented with 
descriptions of three types of ACCs, one that 
would only provide information, one that 
would automate braking and accelerating and 
would give information, and one that would 
only automate braking and accelerating 
without giving information. Depending on 

condition, either all three ACCs shared the 
driving goal of the user or not. For each 
ACC, we measured trust in and acceptance of 
those systems with seven-point Likert scales. 

Results 
Results confirm our expectations that 

ACCs that share the driving goal of the 
participant are trusted and accepted more 
than those who do not share the driving goal 
of the participant (trust: M = 4.62 vs. 3.91, 
acceptance: M = 4.62 vs. 3.84). Furthermore, 
when an ACC takes over braking and 
accelerating it is trusted and accepted more 
when it also provides information than when 
it only automates action without giving 
information (trust: M = 4.37 vs. 3.85, 
acceptance: M = 4.24 vs. 3.98). Trust 
mediates the effect of sharing driving goals 
on the acceptance of the ACC. 

Discussion 
This research shows that a similar process 

leading to trust in humans also leads to trust 
in automation technology. Furthermore, 
whenever automation technology that takes 
over control of the user is needed to change 
people’s behavior, it is important that the 
technology also gives information. 
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Introduction  
Visual information carriers such as signs 

and signboards might be rendered ineffective 
owing to improper designs or interference 
with the surrounding objects, especially in 
urban regions. The objective of this study is 
to improve the efficiency of visual informa-
tion carriers by investigating human behavior 
during cognition of visual information while 
driving. In this study, we recorded human 
behavior during signboard cognition in a 
driving simulation experiment. We focused 
on the change in the cognition process with a 
change in visual aspects of signboards, such 
as shape, color, and value (i.e., brightness).  

Methods and Experimental Conditions  
This research involved three experiments: 

an experiment on actually designed sign-
boards (exp.1); an experiment on simplified 
color signboards (exp.2); and an experiment 
on grayscale signboards (exp.3). In exp.2 and 
exp.3, two Landolt rings were displayed on 
the signboards, wherein the reading behavior 
of subjects driving a vehicle in a simulated 
environment was examined.  

Several target signboards were tested in 
each simulation experiment. While driving at 
constant speed, subjects were asked to press 
the recording button three times: when they 
spot something that seems like the target 
signboard, when they are sure of having 
spotted the target signboard, and when they 
are able to read the contents of the signboard. 
Distances between the signboard and the sub-
ject, i.e., observer, in these three cases are re-
ferred to as detection distance, confirmation 
distance, and legible distance, respectively. 

Results  
Results of the driving simulation in exp.1 

showed that signboards with a low value and 
high chroma tended to be detected and 
confirmed sooner (fig.1).  

 
 
 
 
 
 
 

 

Fig.1: Result of ex.1 The company 
 names and logos written on the sign-boards  

in exp.1 are not shown in this graphic for confi- 
dentiality reasons but were used in the experiment. 

Results of exp.2 showed that both the 
chroma and the value of the signboard signif-
cantly affected the detection and confirma-
tion distances; the signboard value has a 
greater effect, with an approximately ten 
times larger coefficient than chroma. Results 
of exp.3 are shown in fig.2. Two color of the 
sky were displayed in exp.3: N8 and N6, 
according to the Munsell color system. We 
found that the detection and confirmation 
distances are more strongly related to the 
differences in the value between signboards 
and the sky 

 
 
 
 

 
 
 
 

Fig.2 Result of exp.3. 

Conclusion  
We found that human behavior during 

signboard cognition was mainly influenced 
by the relative difference in signboard values. 
In future studies, we intend to provide more 
realistic experimental conditions and focus on 
the relation between this cognition behavior 
and surrounding conditions, such as heights 
and colors of buildings in the street.  
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Introduction 
Litter poses a number of costly 

environmental, social, and aesthetic problems. 
Given the seriousness of these problems it is 
not surprising that research has focused on 
understanding and preventing this behavior. 
For instance, research by Cialdini and 
colleagues (1990) demonstrated that litter 
attracts litter and environments that are clean 
stay clean. Furthermore, recent reports 
postulated the idea that littering could be a 
behavior people often are not aware of. In 
other words, littering behavior is less 
intentional and deliberate than once thought. 
Combining these findings with the notion that 
information distributed by media-campaigns 
is not enough to warrant a permanent 
behavioral change, the current research 
proposes a somewhat different approach to 
the problem of littering: embodied cognition. 

Embodied cognition  
According to embodied cognition the 

meaning of abstract concepts, such as power, 
morality, but also cleanliness, is grounded in 
concrete experiences (Barsalou, 2008; Lakoff 
& Johnson, 1999). In other words, human 
thinking about abstract concepts consists of 
representations built on concrete sensorimotor 
information. This concrete information is 
used to structure abstract concepts through 
metaphorical representations. Take for 
example the abstract concept of clean. 
Expressions like “Cleaning the silver really 
makes it shine”, and “Shining your shoes” are 
examples in which a reference is made to the 
way clean objects show an almost mirror-like 
quality of reflection after they have been 
cleaned. Apparently, the shiny surface of an 
object is a metaphor for its cleanliness and 
reflects the way people think about the 
abstract concept of clean. According to 
embodied cognition theory, if metaphor is an 
important basis for conceptual thought, 
exposure to the physical cues of the 

metaphorical stimulus will activate the 
grounded concept. 

The current research 
Three studies are presented suggesting that 

the abstract concept of clean is grounded in 
shiny. In Study 1, after being exposed to a 
Stroop-like task in which synonyms for clean 
and unclean were presented with a glossy or 
dull font style, participants categorized 
synonyms for clean having a glossy font style 
faster than synonyms for clean with a dull or 
unclean synonyms having a glossy font style. 
Bypassing the concerns of response inference 
paradigms Study 2 replicated Study 1. 
Differences in font style (glossy vs. dull) of 
Chinese characters influenced the likelihood 
with which they were judged as correct 
translations of clean and unclean synonyms. 
In Study 3 we measured the effect of glossy 
vs. dull tabletops on cleaning behavior 
demonstrating that participants cleaned more 
(showed more cleaning behavior, ate longer, 
and started cleaning earlier) when they were 
exposed to a shiny environment rather than a 
dull environment, confirming the expectations 
that a shiny environment activates cleaning 
behavior. Taken together, the data seem to 
suggest that the abstract concept of clean is 
indeed grounded in perceptual shininess. 
Regarding the problem of littering this could 
lead to interesting interventions, for example 
exposing people to a shiny environment leads 
to less littering and more binning behavior. 
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Dynamic Road Lighting and Perceived Personal Safety of Pedestrians 
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Introduction 
Road lighting accounts for a large 

proportion of the energy consumption of 
Dutch municipalities. This includes the 
lighting of roads at times when no street 
users are present, thus leading to energy 
waste and unnecessary light pollution. 
Intelligent dynamic road lighting, which 
continuously adapts to the presence and 
behavior of users, can light the street only 
when and where it is needed. As such, it 
offers a solution to the energy waste and 
luminous pollution associated with 
conventional road lighting (e.g., de Kort et 
al., 2010). With this innovation, however, 
new questions emerge about the effect of 
lighting on perceived safety. We need to 
consider not only how much lighting 
pedestrians need to feel safe, but also where 
it should strike. When and where, for 
example, do pedestrians benefit most from 
street lighting: in their action or vista space? 

In the present study, we investigated how 
different distributions of the same amount of 
illumination affect pedestrians’ sense of 
safety in a dynamic situation. Additionally, 
we investigated whether these effects can be 
accounted for by changes in people’s 
perception of street characteristics, such as 
perceived prospect and escape possibilities 
(Fisher & Nasar, 1992).  

Method  
Three different distributions of the light 

(spot-light, darkspot, and a combination of 
both) were tested in a within-subject 
experiment conducted at testbed the Zaale 
(see Fig. 1). Testbed the Zaale is a section of 
a road on the university campus with 12 
lampposts equipped with LED luminaries 
that can be controlled through power line 
communication. Fifty participants walked 
through the street three times. After each 
walk they completed a questionnaire. 

Results and Discussion 
Participants experienced the lowest 

perceived personal safety in the dark spot 
condition as compared to the other two 
conditions (with p < 0.01), indicating that 
people prefer situations in which their 
immediate action space is illuminated. 
Mediation analyses revealed that this could 
best be explained by reduced prospect. 
Strangely, prospect was poorest in the dark 
spot condition where there was more light in 
people’s vistas. 
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Introduction 
Attention-deficit hyperactivity disorder  

(ADHD) is a common disorder affecting 3 to 
5 percent of children worldwide. Children 
with ADHD display deficits in the capacity 
to exert executive attention, which may cause 
impairments in self-regulation skills, such as 
planning and controlling emotions. Stimulant 
medications are widely used and highly 
effective in the treatment of ADHD, but they 
cannot eliminate all symptoms and may 
cause side-effects. Consequently, many 
parents of children with ADHD seek for 
alternative and complementary treatments.  

According to Attention Restoration 
Theory (cf. Kaplan & Berman, 2010) 
exposure to nature provides an effective 
means to replenish the capacity for executive 
(or directed) attention. This notion has 
received initial support from research 
showing that children with ADHD perform 
better on a task for executive attention after a 
walk through a park as compared to a walk 
through built areas (Faber Taylor & Kuo, 
2009). 

A recent study by our own group showed 
that children with ADHD displayed better 
attentional functioning while they were in a 
natural environment (Van den Berg & Van 
den Berg, 2011). However, the exploratory 
nature of our study did not afford causal 
conclusions. We therefore conducted a 
controlled experiment that examined 
attentional functioning of children with 
ADHD in a natural and non-natural setting. 

Method 
Sixteen children with ADHD (14 boys, 2 

girls, age 8-12, no co-morbidity) participated 
in the experiment. Each child carried out, 
without medication, four cognitive tests in a 
natural setting (indoor garden) and in a non-
natural setting (conference room). In each 

setting, the children performed a verbal 
memory test (15-word test), a visual memory 
test (Rey’s complex figure), a test for 
inhibitory executive function (Stroop task) 
and an executive flexibility test (Trail 
Making Test). The order in which the 
settings were visited was systematically and 
randomly varied, with a 2-3 week interval 
between sessions. 

Results and Discussion 
The children generally scored better on 

the delayed recall measures of the verbal 
memory test in the conference room than in 
the indoor garden, independent of order. 
Children’s performance on the visual 
memory task deteriorated over time. 
However, during the first session, the 
children in the conference room displayed 
better visual memory than the children in the 
garden. Performance on the executive 
function tasks showed the reverse pattern. 
Children generally scored better on the test 
for executive flexibility in the indoor garden, 
independent of order. Scores on the 
inhibition task showed a learning effect over 
time. However, during the first session, the 
children in the garden performed better than 
the children in the conference room. 

These findings suggest that a natural 
environment can support the performance on 
complex executive tasks in children with 
ADHD. A non-natural environment may 
enhance the execution of simple memory 
tasks. These findings may  inform the design 
of classrooms and other settings that impose 
cognitive demands on children with ADHD.  

References 
Faber Taylor, A., & Kuo, F. E. (2009). Children with 

attention deficits concentrate better after a walk in 
the park. Journal of Attention Disorders, 12(5), 
402-409. 



 
 

 Kaplan, S., & Berman, M. G. (2010). Directed 
attention as a common resource for executive 
functioning and self-regulation. Perspectives on 
Psychological Science, 5(1), 43-57. 

Van den Berg, A.E. & Van den Berg, C.G. (2011). A 
comparison of children with ADHD in a natural 
and built setting. Child: Care, Health and 
Development, 37(3), 430-439. 

 



Reluctance to use Public Transport: Effects of a Defocusing Technique 
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Car users’ predictions and recall of 
satisfaction with public transport differ from 
their actual experiences (Pedersen, Friman & 
Kristensson, in press; Pedersen, Friman & 
Kristensson, submitted. The focusing illusion 
(Schkade & Kahneman, 1998), may be the 
mechanism that causes car users to focus on 
negative aspects of public transport and 
consequently to predict lower satisfaction 
with public transport (Pedersen, Kristensson 
& Friman, 2011). Defocusding techniques 
can correct for mispredictions caused by the 
focusing illusion (e.g., Wilson et al., 2000). 
Defocusing makes people become aware of 
other aspects of life, thereby aiding them in 
making more accurate predictions about the 
emotional impact of future events. The 
present study investigates the effects of 
defocusing on car users’ predictions about 
satisfaction with public transport. Sixty car 
users were randomly assigned to either a 
defocusing manipulation or to a control 
group. Participants in the manipulation group 
were asked to list up to ten of their own daily 
activities and to report the time spent on each 
activity. Then, they predicted how satisfied 
they would become with public transport if 
they were to use the service on a daily basis. 
The manipulation was hypothesized to 
increase the car users’ predicted satisfaction 
with public transport, by introducing a 
broader context and making them become 
aware of things in life that would remain the 
same even if they were to use public 
transport. The control group only predicted 
their satisfaction with public transport. 
Results show that the defocusing technique 
generated higher predicted satisfaction with 

public transport, as compared to the control 
group, with regard to several quality 
attributes. An important implication that 
pertains to environmental psychology is that 
car users’ evaluations of public transport 
should not be used as decision-material for 
future planning, as these evaluations may be 
biased and inaccurate. One may instead 
benefit from approaching car users in novel 
ways, and may potentially overcome their 
reluctance to use public transport by not 
focusing informational campaigns solely on 
the qualities of the public transport services 
per se, but simply by introducing a broader 
context of things in life that will remain 
unchanged, even if a switch in travel mode is 
undertaken.  

References 
Pedersen, T., Friman, M., & Kristensson, P. (in press). 

Affective forecasting: Predicting and experiencing 
satisfaction with public transport. Journal of 
Applied Social Psychology. 

Pedersen, T., Friman, M. & Kristensson, P. 
(submitted). The role of predicted, on-line 
experienced and remembered satisfaction in 
current choice to use public transport services. 
Journal of Retailing and Consumer Services. 

Pedersen, T., Kristensson, P. & Friman, M. (2011). 
Effects of critical incidents on car users’ predicted 
satisfaction with public transport. Transportation 
Research Part F: Traffic Psychology and 
Behaviour, 14, 138 - 145 

Schkade, D. A. & Kahneman, D., (1998). Does living 
in California make people happy?: A focusing 
illusion in judgments of Life Satisfaction. 
Psychological Science, 9, 340 – 346. 

Wilson, T. D., Wheatley, T., Meyers, J. M., Gilbert, 
D. T., & Axsom, D. (2000). Focalism: A source of 
durability bias in affective forecasting. Journal of 
Personality and Social Psychology, 78, 821-836. 

 



 Encouraging Energy Saving by Simple Feedback Measures: An 
Underestimated Potential 

A. Blöbaum 1, E. Matthies2, I. Kastner3 & H. Mohnert4 

1 Leibniz University of Hannover, Germany ; 2 NTNU Trondheim, Norway  
3 Ruhr-Universität, Bochum, Germany; 4 DEW21, Dortmund, Germany  

 

Introduction 
In consideration of the need for a significant 

reduction of CO2- emissions, technical 
measures seem to be high accepted, promising 
intervention techniques. In contrast, 
intervention techniques focussing on 
behavioural change are mainly undervalued. 
However, there are some intervention 
techniques that - in contrast to information only 
strategies - may have a sufficient impact on 
behaviour change (Abrahamse et al. 2005). 

Methods  
The study evaluates a campaign that focuses 

on the reduction of private electricity 
consumption. N=367 households in Dortmund 
– a densely populated German city in the Ruhr 
area – participated in the study. Using a design 
with two experimental groups control group, 
self-reported behaviour as well as the actual 
consumption of electricity has been measured 
over a period of six month. Influencing factors 
were taken into account on the base of the 
Norm-Activation Model (Schwartz & Howard, 
1981). In addition, intentions and the 
habitualization of five behaviours have been 
measured as well by a standardized online 
questionnaire. During the campaign, different 
intervention techniques have been applied, 
based on the Norm-Activation Model: a) 
information (focussing on the awareness of 
need), b) self commitment (focussing on the 
personal norm), and c) a switchable connection 
plug board (focussing on the perceived 
behaviour control). In addition feedback has 
been implemented because participants have 
been asked to make a monthly note of their 
electric meter. After the first measuring time, 

the participants of the experimental group A 
(n=241) got a package including detailed 
information about sufficient behaviours to 
reduce the private electricity consumption, a 
switchable connection plug board, a schedule 
for self commitment, and notepads to make a 
note of the electricity meter. In addition, they 
were able to get different information from the 
homepage and could take part in a bulletin 
board. Experimental group B  (n=126) has been 
only affected b the feedback; they did not get 
any additional information.   

Results 
The feedback showed up as the strongest 

measurement: the “feedback only” group was 
able to reduce the private electricity con-
sumption for 11,2 percent during the period of 
six month. The additional intervention tech-
niques achieved a reduction of 16,5 percent for 
the experimental group A. Within the cam-
paign, all participants were able to reduce 
about 72,5 tons of CO2, – in this regard the 
campaign can be valued as effective. Besides 
the behavioural changes, the results showed an 
increase of the cognitive factors of the Norm 
Activation Model. This result has to be 
discussed with respect to possible 
generalisation effects.  
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Implications for intervention 

Ellen Matthies1, Ingo Kastner2 
1NTNU Trondheim, 2Ruhr-Universität Bochum  

Sustainable energy use is an important 
step to meet international climate protection 
targets. In Germany approximately one 
quarter of the annual primary energy demand 
and 12 % of the total CO2-emissions 
originate from the tertiary sector including 
public services (Statistisches Bundesamt 
2009), and there is now increasing 
recognition that the behaviour of individuals 
has the potential to significantly reduce 
energy consumption in these buildings with 
estimated potential savings up to 20 %. At 
the same time knowledge on how to tap this 
potential is not well developed. In their 
review of 38 psychological intervention 
studies into everyday energy consumption 
Abrahamse and colleagues (Abrahamse et al. 
2005) report that information only strategies 
(strategies that are most frequently applied 
e.g. in universities to encourage energy 
efficient user behavior) are not sufficient to 
effect behavior change. One line of argument 
to explain these findings takes into account 
that good intentions may be blocked by bad 
habits. According to Ouellette and Wood 
(1998) behavior becomes habitual (which 
means that it is carried out automatically, 
overruling deliberate decisions) when it is 
repeated very often under the same 
circumstances. This is true for most of the 
energy relevant behaviors at the work place 
(e.g. manual ventilation, use of computer). 
Against this background it can be assumed 
that intervention techniques which enhance 
attention and salience of motives are more 
effective to break up habitualized energy 
relevant behaviors than traditional 
information techniques. To test this 
assumption a field experiment was carried 

out. Data from staff members in 15 buildings 
at four German universities were collected in 
winter 2008/2009 (N = 913) using a quasi-
experimental pre-post design with control 
group. Habitualization of three repetitive 
behaviors (manual ventilation, shutting off 
computers, shutting off lights) was measured 
by an adjusted version of SRHI measure 
(Verplanken & Orbell, 2003). Two variations 
of interventions were applied to selected 
groups/buildings: A standard intervention 
package including informational strategies, 
and a habit intervention package including 
prompts, commitment, a feedback tool, and 
change of situation. Results of a MANOVA 
indicate that only the habit intervention 
package effected changes in habitualization. 
Findings are contextualized with 
consumption and behavior observation data 
(only available on the level of buildings). 
Implications for the further development of 
interventions are discussed.   
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The electric vehicle is potentially a very 
important technological contribution in the 
battle against global warming. Most of the 
current debate surrounding electric vehicles 
is on functional drawbacks compared to cars 
with internal combustion engines. We think 
other aspects might also be important for 
consumers in deciding to purchase an electric 
vehicle. This study aims to examine which 
factors influence preferences for electric 
vehicles. 

According to the theory on the meaning of 
material possessions (Dittmar, 1992), 
material products not only have instrumental 
functions, but also affective and symbolic 
functions. People not only purchase and use 
products because of their instrumental 
function, but also to display their status and 
identity, and because they expect to derive 
pleasure from it. Only few studies considered 
the significance of affective and symbolic 
motives for environmental behaviour. Most 
of these studies focused on the use of cars. 
Interestingly, symbolic and affective motives 
appeared to be more important predictors of 
car use than instrumental motives (Steg, 
2005). 

Little is known about factors influencing 
the purchase of cars, while the purchase of a 
particular type of car, such as alternative fuel 
(e.g., electric) vehicles, has long lasting 
effects on the total environmental impact of 
one’s travel behaviour. We hypothesize that 
affective and symbolic motives are important 
predictors of the purchase of alternative fuel 
vehicles, and more particularly electric 
vehicles, next to instrumental motives. 

Studies revealed that the significance of 
symbolic and affective motives is better 
expressed when the aim of the research task 
is not too apparent, as respondents are not 

likely to admit the importance of symbolic 
and affective factors for their choices (Steg, 
Vlek & Slotegraaf, 2001). Therefore, we 
used direct and indirect methods to assess the 
significance of different motives for the 
purchase of electric vehicles.  

We conducted a questionnaire study. In 
the direct method, respondents rated the 
importance of different instrumental, 
symbolic, and affective attributes of cars. We 
used two indirect methods to examine the 
significance of different attributes of cars. 
Respondents indicated to what extent they 
thought electric vehicles have different 
attributes (the same attributes as included in 
the first task). Next, they rated the overall 
attractiveness and purchase intentions of 
electric vehicles. We assessed the 
significance of different attributes for overall 
preference via regression analysis. In the 
other indirect approach, respondents rated 
descriptions of cars that systematically 
differed on specific instrumental, symbolic, 
and affective attributes. Via conjoint 
analyses, we assessed the importance of the 
different attributes for overall preferences. 

We will present the results of the study 
and discuss implications for the adoption of 
electric vehicles. 
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Can greening school grounds in the city make children more 
concentrated, happy and at ease with nature? 

S. de Vries, F. Langers, J. Donders, A.E. van den Berg 
Landscape Centre, Wageningen University & Research Centre, Wageningen, the Netherlands 

Introduction 
As part of a larger effort to upgrade 

deprived neighborhoods, several school 
grounds in the Dutch city of Rotterdam are 
being redeveloped. In this redevelopment, 
special attention is paid to the greening of the 
school ground. Doing so is hypothesized to 
contribute to the children’s emotional well-
being, cognitive and social functioning 
(Malone & Tranter, 2003), as well as to them 
feeling at home with nature (Bixler et al, 
2002). As part of an intervention study, pre-
measurements of children’s play behavior, 
cognitive and social functioning, emotional 
well-being, and attitudes towards nature were 
collected at five schools. These pre-
measurements already offer an opportunity to 
test the plausibility of some of our 
hypotheses. 

Method 
In the autumn of 2010, over 300 children 

from five schools, mainly from groups 3, 4, 
and 5 (ages 6, 7, and 8) were individually 
interviewed. Nearly all children belonged to 
an ethnic minority. The interview started 
with some questions about the child’s 
background characteristics, followed by a 
cognitive test for executive functioning 
(Digit Span Backwards; Faber Taylor et al, 
2009). Next, children were asked a series of 
closed questions about their mood, 
evaluation of the school ground, quality of 
life, and attitude towards nature. 

Results and Discussion 
Before the redevelopment, all school 

grounds were relatively barren. Therefore, 
the data of the pre-measurement could not be 
used to compare children with “green” vs. 
“barren” school grounds. Rather we explored 
relationships between children’s evaluation 

of the school ground on the one hand and 
their cognitive functioning and mood after a 
morning recess on the other. The score on the 
Digit Span Backwards was positively related 
to the evaluation of the school ground, 
independent of age. Also the mood of the 
children, which was measured after the 
morning recess, was more positive when they 
evaluated the school ground more positively. 
Finally, we looked the frequency with which 
the child played outdoors and their attitude 
towards nature, presuming that outdoor play 
is likely to involve contact with nature. The 
analysis showed that, independent of gender,  
children who play outdoors more often, are 
less afraid of nature and find nature less 
unpleasant.  

The cross-sectional nature of these 
analyses only allows tentative conclusions 
regarding causality. However, given the 
observed relationships the hypothesized 
effects of greening school grounds seem 
plausible. Whether or not these effects will 
actually occur, is likely to depend on the 
extent to which the greening makes the 
school ground more attractive and provides 
more opportunities for contact with nature. 
This seems especially relevant for children 
who at present do not like the playground 
and have little contact with nature. 
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First motorcycle than car: Psychological determinants for vehicle 
purchase decisions 

P. F. Belgiawan, J.-D. Schmöcker, & S. Fujii 
Department of Urban Management, Kyoto University, Japan 

Car ownership levels are increasing 
rapidly in many developing countries. 
Increasing income levels allow in particular 
citizens of the major cities in developing 
countries to purchase more and larger 
vehicles. One particular trend of South-East 
Asian countries is the upgrade process from 
current motorcycles owners to purchase cars. 
Van et al (2010) showed that this trend will 
lead to significantly increasing congestion 
levels in Hanoi and similarly developments 
can also be expected in several other major 
South-East Asian cities. Other negative side 
effects, such as air and noise pollution, 
accidents and land-use developments trends 
are also well known.  

In Indonesia and other developing 
countries this trend towards larger vehicles 
appears to keep continuing despite the lower 
average speeds of cars compared to 
motorcycles in the already congested cities 
and despite the well observable other 
environmental side effects. Furthermore, in 
Jakarta investments in public transport do not 
seem to have (yet) a significant effect on 
motorisation (Susilo et al, 2007). This study 
therefore aims to better understand car 
purchase motivations of individuals. Comfort 
is believed to be one reason as well as the 
role of the car as a status symbol or as a 
“positional good” (Frank, 2005).  

We therefore conduct a survey among 
students in Bandung, Indonesia to better 
understand why respondents have bought or 
want to buy a car. Our survey focuses on 
undergraduate students, as they often 
purchase cars within their four yours at 
university. Partly following the work by Steg 
(2005) on attitudinal factors influencing car 
usage we investigate the attitude towards 
cars, aiming to distinguish 
symbolic/effective, instrumental, social 
orderliness as well as independence factors.  

 

In the first section of our survey we ask 
students about their attitudes toward “cars in 
general” and how that attitude might change 
after they own one. The survey results allow 
us to build models that explain the desire to 
own a car by a) attitudinal factors, b) socio-
demographic factors c) travel patterns as well 
as d) perception of current public transport 
conditions.  

The data was collected during the first two 
weeks of February this year. There are 500 
respondents among which 134 (26.8%) 
currently possess a car and 222 (44.4%) 
possess a motorcycle while 197 (39.4%) 
possess neither. Our data analysis is based on 
factor analysis as well as regression and 
structural equation modelling. It is hoped that 
the research results can give some advice to 
transport planners on how to influence the 
current predictions of continuously 
unsustainable motorisation trends in many 
cities. 
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The effect of ICT on social travel behavior: modeling communication 
frequency and communication mode choice  

P. E. W. van den Berg, T. A. Arentze, & H. J. P. Timmermans 
Eindhoven University of Technology, Eindhoven, the Netherlands  

Introduction 
New information and communication 

technologies (ICT’s), such as the Internet and 
mobile phones, have provided new ways of 
communicating and maintaining social 
networks. However, thus far relatively little 
is known on the effect of ICT-use on social 
activities. Many studies into ICT-use have 
focused on internet use rather than on 
electronic communication, while cell phone 
conversations, SMS and email play an 
important role in social network 
maintenance. Recognizing that more 
knowledge is needed about social interaction 
behavior, the aim of this paper is to explore 
the factors influencing individuals’ 
communication frequency and choice of 
communication mode.  

Data 
For this study data were collected among 

747 respondents between January and June 
2008 in a number of neighborhoods in and 
around Eindhoven. The data collection 
instrument consists of a paper and pencil 
social interaction diary, in which the 
respondents were asked to record all their 
social interactions during two days.  

Analyses 
Using the data from the social interaction 

diaries, a negative binomial regression model 
is estimated to analyze the number of social 
interactions in two days, as a function of a 
number of personal and household 
characteristics. To analyze the choice of a 
communication mode used for the social 
interaction, a mixed logit model is used. 
Explanatory variables are personal 
characteristics of the ego as well as 
characteristics of the contacted person.  

Results 
The analyses provide interesting results on 

social interaction behavior. The results 
suggest that younger, higher educated people 
and people with children on average have 
more social interactions. Social network size 
and club membership have a positive effect 
as well. Work and living with a partner were 
found to have a negative effect.  

The results for communication mode 
choice indicate that younger people are faster 
in adopting new ICT-based modes, whereas 
older people tend to hold on to familiar 
modes. People who spend more time at home 
(people who work less, have children, and no 
car), tend to choose the landline phone. 
Gender, education, social network 
characteristics and day of the week also 
found to affect communication mode choice. 
Moreover  the results show the importance of 
including characteristics of the contacted 
person(s) to explain communication mode 
choice.  

The findings allow us to reconstruct the 
generation of social activities and the 
relationship between face-to-face and ICT-
mediated communication. In addition, the 
results are relevant to an understanding of 
social travel demand. Although we found the 
frequency of face-to-face communication 
(and trips) to decrease with geographical 
distance, our data show that (occasional) 
physical meetings tend to take place with 
most contacts. As the access to and the use of 
ICT’s is still increasing, long distance 
contacts can be maintained better, which may 
imply that long distance trips will increase in 
the near future.  

 



Satisfaction with residential environments: Effects of participation 

G. Perlaviciute and L. Steg 
Department of Psychology, University of Groningen, the Netherlands 

Residential environments have an 
indubitable value for most of the people as 
this is where their home is and where they 
spend a significant part of their time. Levels 
of satisfaction with residential environments 
have a great impact on residents’ quality of 
life and on their behavior within those 
environments (e.g. moving behavior, 
contributing to the good of the 
neighborhood). 

Satisfaction with residential environments 
depends on how well residential 
characteristics satisfy important needs and 
values of people. Besides physical needs (e.g. 
proper housing, access to clean water and 
air), residents also have social needs that 
must be met in order to maintain residential 
satisfaction. This makes social qualities of 
residential environments and their effects on 
residential satisfaction an important research 
topic. 

One of the important social qualities 
affecting residential satisfaction is 
participation in residential decision making. 
It has been found in a number of studies that 
involving residents in shaping and 
maintaining their living environments results 
in higher residential satisfaction when 
compared to treating residents as passive 
consumers (e.g. Taylor, 1996; Dassopoulos 
& Monnat, 2010). Although it has been 
assumed in those studies that participation 
satisfies social needs of residents, it is still 
not clear which particular needs are better 
satisfied due to higher participation. In the 
current research, we aim to identify the needs 
and values satisfaction of which depends on 
different levels of participation. Moreover, 
there are many ways to involve people in 
residential decision making, and more  

research has to be done on which types of 
participation serve the interests of residents 
best. To address this question, we study the 
effects of different types of participation on 
residential satisfaction. 

In two field studies, we presented Dutch 
households with scenarios of varying levels 
and types of participation in residential 
decision making. We asked how such 
residential conditions would affect their 
satisfaction with different needs and values 
(e.g. health, freedom, pleasure). We found 
that high levels of participation resulted in 
increased satisfaction with basic (leisure 
time, accessibility) as well as higher-order 
needs and values (social justice, freedom, 
self-respect, safety, and privacy). We 
compared individual participation and 
community participation with regard to their 
effects on satisfaction with the needs and 
values of residents. To tap on the potential 
negative effects of participation, we 
manipulated the amount of responsibilities 
and obligations accompanying involvement 
in residential decision making.  

We will present the results of the two 
studies in the congress and discuss their 
theoretical and practical implications. 

References 
Dassopoulos, A., & Monnat, S. M. (2010). Do 

perceptions of social cohesion, social support, and 
social control mediate the effects of local 
community participation on neighborhood 
satisfaction? Environment and Behavior, 20, 1-20. 

Taylor, R. B. (1996). Neighborhood responses to 
disorder and local attachments: The systematic 
model of attachment, social disorganization, and 
neighborhood use value. Sociological Forum, 11, 
41-47. 
 



Employees’ self-reports of lighting use behavior: A field study in 
single-occupant offices 

P. Maleetipwan, T. Laike & M. Johansson 

Lund University, Lund, Sweden 

Introduction      
Electricity constitutes half of the energy 

use in non-residential buildings in Sweden, 
and lighting is the main consumer (Statens 
energimyndighet, 2007). Consequently, 
employees’ use of lighting products and 
technologies must be targeted in order to 
reduce the environmental impact caused by 
office environments.  

The behaviors which save energy can be 
referred to as pro-environmental behavior. 
To assess such behavior, self-reports are 
widely used since it is inexpensive, easily 
obtained and does not impinge on the privacy 
of the participant or leads to other ethical 
related problems. 

However, the validity of self-reports has 
been questioned. Though self-report is 
related to actual behaviors, it may still 
overestimate the frequency of the behaviors 
(Chao & Lam, 2011). Another problem of 
using some forms of self-reports is that they 
focus on behaviors which do not significantly 
reflect the change of acting pro-
environmentally (Gatersleben, Steg, & Vlek, 
2002).  

This methodological study is part of a 
research project studying the employees’ 
experience and use of different kinds of 
lighting control. It aims to assess the validity 
of employee’s self-reported lighting use.  

Method      
The study took place in 18 single-

occupant offices where the employees had 
individual control over electric light in their 
respective offices.   

A diary was designed to assess how often 
the employees regulated the light during a 
working day.  The 18 employees were asked 
to report how they regulated the ceiling 
lamps upon arriving and leaving their 

respective offices.  They also reported how 
they regulated the lighting conditions from 
their desk lamps and window blinds.   

The employees filled in the diary for one 
working day, every two months from June 
2009 to the end of May 2010, six working 
days in total. During the same period, digital 
measurement of presence and lighting energy 
use was run in the 18 offices.  It recorded the 
data for every two minutes. 

Results and discussion        
  Correlations between self-report of two 

behavioral variables, (i) the employee 
presence in his/her office, and (ii) the control 
of ceiling lamps on the one hand, and the 
digital measurements of i) presence, and ii) 
electric current of the ceiling lamp on the 
other hand are analyzed. Moreover, energy 
use calculations based on the self-reported 
data and as measured digitally are compared.  

The results will be used as a reference for 
calculating energy due to human lighting use 
in future studies. The validity of the self-
reported diary data is to be discussed as well 
as general implications of individual lighting 
regulation for energy use in non-residential 
buildings.  
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Person-centered design in Dutch architecture  

S. E. Colenberg 
Psychologist and interior architect, Leiden, The Netherlands  

Research with a mission 
During my design education and my 

contacts with (interior) architects and 
commissioners such as local government, 
I’ve noticed that in The Netherlands the 
concern for human factors in architectural 
design is often limited to physical aspects.  
Dutch legislation for buildings and working 
environments shows the same focus. Though 
both the designer and the user want their 
buildings to have full functional quality as 
well as technical and esthetical quality, it 
isn’t common practice to consult a specialist 
such as an environmental psychologist in 
design projects to improve the fit between 
buildings and people.  

I want to contribute to the well-being of 
people in their daily lives by stimulating the 
acquisition and use of behaviour-
environment knowledge in the design 
process. To gain a basis for effective 
communication I decided to analyze the 
actual practice of architects and their clients 
according to person-centered design in a field 
study. 

Method and measures  
The inquiry consisted of semi-structured 

interviews with (major) architects about 
recently (i.e. 1 to 3 years ago) completed 
building projects. I have selected 15 cases 
from different architects and commissioners, 
divided into 6 different building types 
according to their functional use: living, 
working, learning, healing, leisure and 
commercial activities.  

I’ve asked the respondents how they 
addressed the needs of the users of the 
building in three main questions.  

1. In the different stages of the design 
process - programming, designing, construc- 

tion and use - what has been done to ensure 
that the building or space fits the needs of the 
users, meaning that it is for instance: 
• adequate for the planned activities;  
• communicating the right things; 
• providing the adequate amount of 

arousal and challenge; 
• able to adjust to different needs or 

circumstances? 
Which analyses did they make, which 

design solutions or technology did they 
choose and how did these turn out: how do 
the users feel about the space?  

I’ve connected their answers to 
psychological subjects such as way-finding 
and orientation, personal space and 
territoriality, crowding and noise. In this way 
the cases provide examples of effective and 
non-effective design according to these 
psychological subjects.  

2. How did they involve the daily users or 
visitors in the design process? 

3. Which sources of behaviour-environ-
ment knowledge did they use? 

Results 
These case-studies give us an indication of 

the extent to which architects and their 
clients in The Netherlands are aware of the 
influence of the built environment on 
people’s behaviour and well-being, and how 
they deal with it in the design process. This 
provides starting-points, such as best 
practices, for communication about the 
application of environmental psychology in 
Dutch architecture.   
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Sustainable travel for journeys to and from airports: 
a case study of Manchester Airport 

T. Budd, T. Ryley, & S. Ison 

Department of Civil and Building Engineering, Loughborough University, Leicestershire UK 

Airports are major generators of surface 
traffic. In the UK, like the rest of Europe, the 
majority of journeys to airports are 
undertaken by private car.   

As demand for air travel has grown, 
surface access at airports has become 
increasingly constrained. This has lead to 
traffic congestion on surrounding road 
networks and severe environmental impacts 
associated with increased vehicle emissions. 
Airport managers are subsequently under 
pressure to reduce the share of private car 
journeys. 

A key focus of surface access 
management is reducing private car travel, 
particularly where it could easily be 
transferred to alternative modes, such as bus, 
coach and rail. The travel behaviour issues 
for surface access are different from other 
transport contexts; for instance, when 
accessing airports individuals will often be 
carrying heavy luggage with them and 
choose not to use public transport.  

The research presented is from a 
passenger questionnaire survey of 500 
respondents at Manchester Airport, a large 
international airport in the UK. The 
questionnaire was initially informed by 
interviews with UK airport surface access 
managers.  

Using the Theory of Planned Behaviour 
(Ajzen, 1991), scores on factor analysed 
attitude statements were used to segment a 
sample of air passengers into groups with the 
greatest potential to switch modes using 
cluster analysis. Several groups of passengers 
were identified, each with varying degrees of 
potential to switch modes. This has 
implications for airport managers 
formulating airport surface access strategies.   

The Theory of Planned Behaviour has 
been extensively used to explain and predict 
a wide variety of different behaviours, 
including travel behaviour and mode choice 
(Bamberg et al, 2003). To date, however, it 
has not been applied in the context of airport 
surface access travel behaviour. Analysis of 
the Manchester Airport survey data will link 
the cluster groups generated to the Theory of 
Planned Behaviour framework aspects 
(attitudes to behaviour, subjective norms, 
perceived behavioural control and 
intentions). 

The discord between generic 
environmental choices / attitudes and those 
related to air travel has been identified by 
Ryley & Davison (2010). Discord will also 
be discussed in this paper between surface 
access transport choices against air travel 
behaviour. Other aspects specific to the 
surface access trip made by respondents will 
be considered: passenger origin, public 
transport availability, passenger group size, 
and luggage taken. Finally, the applicability 
of psychological theories to surface access 
issues, and the airport policy implications of 
the survey findings, will be presented. 
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When values correct previous purchase decisions:  
The influence of felt discomfort on later purchases 

Martijn Keizer, Linda Steg, & Martijn van Zomeren 
University of Groningen, Groningen, the Netherlands  

As the number of environmentally 
friendly products grows, consumers face 
more and more choices between pro-
environmental products and regular (often 
cheaper) alternatives. Because consumers are 
likely to make several of these decisions 
during a supermarket visit, it is of great 
practical importance to examine how a 
decision on whether or not to choose an 
environmentally friendly product may 
influence subsequent similar choices. 
Theoretically, we pursue the novel idea that 
felt discomfort plays a key role in this 
process by correcting previous choices that 
do not match individuals’ values. 

Indeed, some consumers are more 
concerned with environmental issues than 
others. For individuals who care strongly 
about the environment, we expect that 
choosing a regular rather than an 
environmentally friendly product leads to a 
sense of discomfort, as this choice is 
dissonant from their core beliefs. We expect 
this negative feeling to motivate a pro-
environmental subsequent choice. By 
contrast, individuals who are less concerned 
about the environment should not experience 
such discomfort (because their choice cannot 
be dissonant from their values), and hence 
should not lead to choice correction. 

We tested these predictions in a paradigm 
in which participants made two forced-choice 
decisions between a pro-environmental 
supermarket product and its regular 
alternative in an online shopping 
environment. After making the first choice, 
participants completed a short questionnaire 
on the environmental consequences of their 

choice. The aim of these questions was to 
make participants aware of the normative 
aspects of their decision regarding the 
environment. Participants then completed a 
measure of felt discomfort, followed by the 
second forced-choice decision. A measure of 
participants’ environmental values was 
completed by the participants at least one 
week prior to participating in the experiment. 

Results supported strong support for our 
hypotheses. Participants with stronger 
environmental values reported significantly 
more discomfort after choosing the regular 
product than participants with weaker 
environmental values. They also showed 
clear compensation behaviour: When making 
the second choice, participants with stronger 
environmental values picked the 
environmentally friendly option significantly 
more often than when making the first. 
Participants with weaker environmental 
values did not correct their choice behavior. 

Our results suggest that the influence of a 
choice between an environmentally friendly 
product and a regular alternative on a 
subsequent similar choice depends on 
whether individuals are reminded of their 
values. This reminder leads to felt discomfort 
that results in a compensatory subsequent 
choice. This process has profound 
implications for theory and practice. 
Theoretically, our findings offer an important 
pointer to the role of values in modern 
consumer behaviour. Practically, our results 
suggest that reminders of relevant values in 
the supermarket may be used to help those 
who share these values to act upon them.  



Subjective barriers and facilitators associated with energy efficiency in 
the private sector – results from focus group discussions 

C. A. Klöckner, B. M. Sopha, E. Matthies1, & E. Bjørnstad2 
1 Norwegian University of Science and Technology, Trondheim, Norway 

2 ENOVA, Trondheim, Norway 

Introduction 
In Norway, like in most western countries, 

direct and indirect use of energy on the 
household level contributes significantly to 
the nations CO2 footprint (Tukker et al., 
2010). The project analyses the consumer’s 
subjective representations of barriers and 
facilitators for energy efficiency with respect 
to stationary and non-stationary direct energy 
use. 

Theoretical background 
The project uses the theory of planned 

behavior (Ajzen, 1991) extended by external 
barriers and facilitators as well as the 
processes of habitualization as a framework 
and starting point (see figure 1). The model 
assumes that energy relevant intentions are 
translated into behavior in interaction with 
facilitating factors and barriers. Behaviour is, 
if repeated consistently transformed into a 
habit, which both feeds back on behavior 
(change) and attitudes. 

 

 

For this study the focus of analysis will lie 
on only three selected aspects from the 
framework: 

• Identifying facilitators that (could) 
make it easier to act on intentions to 
reduce energy use 

• Identifying (anticipated) barriers that 
hinder this transition 

• Identifying energy relevant societal 
norms that impact energy use 

Method 
Within the project subjective barriers and 

facilitators of energy efficient behavior in 
Norwegian households and societal energy 
related norms will be analyzed by means of 
focus group discussions. Eight focus groups 
with about eight participants will be 
conducted in the beginning of June in four 
Norwegian regions (Oslo, Bergen, 
Trondheim and Tromsø), one in each city 
and one in the respective rural surroundings 
to cover the large geographical, climatic and 
structural differences in Norway. The 
participants of the focus groups will 
represent different residential types (house 
owners, tenants, parents, singles, couples, 
young families, pensioners, etc.). The focus 
groups will be analyzed with a content 
analysis. It will be discussed how far the 
obtained results can be generalized to other 
countries or are specific to Norway. 
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Introduction 
One successful approach to increase 

sustainable energy consumption in 
households -studied since the 1970’s – is the 
feedback of consumption data to the 
consumer. It has to be acknowledged that 
provision of feedback lead to the effect of 
energy conservation. The size of effect 
depends on the frequency of provision, and 
the amount of energy consumed by a 
household absolutely. Latest study results 
from large field trials using Smart Metering 
technologies to provide feedback report that 
the saving effect was rather marginal and 
disappeared after a few months of provision. 

Interestingly the present research about 
feedback is mainly characterized with the 
analyses of saving effects and some factors 
influencing the size of effect. More or less 
present psychological feedback research 
followed a „black box“ paradigm. However, 
motivation, cognitive processing and 
decision making as well as concrete 
behavioral adaptations and social and socio-
economic constraints in relation to feedback 
use have not yet been at the center of 
scientific studies. The findings from our 
study are expected to highlight these topics 
and will contribute to a better understanding 
of the mechanisms of the feedback effect.  

Methods 
In this paper we want to present study 

results from a large field trial with Smart 
Metering and Feedback in Germany and 
Austria in the frame of the research project 
“intelliekon”. Structural variables as well as 
attitudes, norms and specific motives to use 
energy feedback have been measured in a  

sample of users of a feedback web portal  
(N=564). Additionally the online activities 
within the web portal were tracked. In our 
analysis we examine whether socio-
demographics, attitudes and motives 
concerning feedback use relate to the de facto 
feedback use generally. In a more detailed 
analysis the predictive value of the structural 
and psychological variables for the de facto 
use of specific feedback information 
provided within the web portal and the 
constancy of use over time is studied. 

To evaluate the impact of feedback use on 
the energy behavior we econometrically 
estimate household electricity consumption. 
Explanatory variables include a wide range 
of socio-economic factors (income, 
education, age, etc.) as well as the household 
appliance stock and the assigned feedback 
use pattern variables (frequency, Preferred 
content and constancy over time). 

Results 
From both studies we can draw first 

conclusion of the relation between motives, 
attitudes towards feedback use and the effect 
of different feedback uses on the 
consumption behavior. Our findings may 
also help improving the design of future 
feedback instruments targeting different 
social groups among private households. 
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 Tailoring social feedback: the role of reference group relevancy  
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Many behavior-change campaigns provide 
information about the behavior of some 
reference group with the goal to influence 
behavior. For example, campaigns aimed at 
reducing alcohol consumption among 
students often provide information about the 
drinking behavior of other students. 
Although popular, the results of using 
reference group information are mixed.  

Commonly, it is assumed that individuals 
are only influenced by information from a 
reference group that is relevant to oneself 
(Kruglanski & Mayseless, 1990). The extent 
to which a reference group is relevant to an 
individual and can influence this individual 
has been conceptualized in different ways in 
literature, e.g. that a reference group is only 
relevant when it is similar, or when it is a 
majority or when it concerns a proximate 
reference group like friends and parents (e.g. 
Stapel & Marx, 2006). Although these 
factors play a role, they can not explain the 
often found mixed results. For example, 
Gilbert, Giesler and Morris (1995) found that 
people sometimes compare themselves to and 
are influenced by dissimilar reference groups 
as well. So, there is still much unknown as to 
what determines whether a reference group is 
considered relevant, and how reference group 
relevancy determines whether a reference 
group is able to influence a person. We argue 
that the use of reference group information 
can have mixed results, because the same 
reference group can be perceived as either 
relevant or irrelevant for the same person 
depending on the situation. Based on findings 
by Göckeritz et al. (2010) that show that 
beliefs about other people’s behavior are  
more influential when one is low involved  

regarding a certain behavior, we argue that a  
person’s involvement is an individual factor 
in whether a reference group is perceived as 
relevant. So, we propose that whether a 
reference group is relevant and can influence 
a person depends on how the reference group 
is perceived by this person in a particular 
situation which in turn is moderated by the 
person’s involvement. 

We conducted an experiment using a 
university student sample to obtain more 
insights into what makes a reference group 
relevant by testing whether involvement has 
a moderating role in whether a reference 
group is perceived as relevant in a particular 
situation and influences a person in this 
situation. These insights can be used to more 
effectively tailor social feedback to different 
target groups in campaigns to stimulate 
desired attitudes and/ or behavior. The results 
of the study will be presented at the congress. 
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Introduction 
We are facing a shift towards more energy 

efficient solutions for outdoor lighting. Light 
Emitting Diodes (LED) are considered to 
have large energy saving potential, 
constituting an ecologically sustainable 
alternative to conventional lighting. 
Knowledge of how this light source is 
perceived and the possible effects on 
perceived accessibility and safety is limited, 
but will be crucial for the impact of LED 
from a social sustainability perspective. 

The Human Environment Interaction-
model (Küller, 1991) proposes that people 
are in constant interaction with the physical 
environment. Properties of the environment, 
such as artificial out-door lighting, may 
inhibit or promote certain behavior. 
Individual characteristics such as perception, 
personality and attitudes, mediates this 
interaction and must also be considered.  

Well-designed artificial lighting can 
increase the perceived safety and 
accessibility of out-door environments after 
dark (Painter, 1996), and subjective quality 
of light might be a better predictor than 
objective measures of illuminance regarding 
individuals´ psychological responses to the 
environment (Küller, Ballal, Laike, 
Mikellides & Tonello, 2006). The perceived 
brightness of the lighting along a footpath 
has been found important for accessibility, 
whereas hedonic tone along with brightness 
predicted perceived danger (Johansson, 
Rosén and Küller, 2011). 

Objective and method 
This intervention study compares 

conventional outdoor lighting (High Pressure 
Sodium in Area 1 and Mercury in Area 2) 
and LED  regarding residents’ perception of 

i) the quality of the light, ii) accessibility and 
iii) danger. All conventional light sources in 
out-door public spaces of two multifamily 
residential areas were replaced by retrofit of 
LED-light. 

Residents above 18 years of age (n = 89 in 
February 2010 and n = 69 in February 2011) 
rated the quality of light, as well as perceived 
danger and accessibility, while being outside 
on a weekday after dark. In addition 
photometric measures were conducted and 
energy use was calculated. 

Analyses and discussion 
Multivariate analysis of variance will be 

used to identify differences between 
perceptions before and after the installment 
of LED lighting. The results will be 
presented in relation to the photometric 
measures obtained and will provide 
suggestions on how future out-door lighting 
projects need to be designed to provide safe 
and secure, and at the same time energy 
efficient, out-door environments. 
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Contextual and Psychological Indicators of Car Purchase  
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The level of motor vehicle ownership and 
use has been increasing steadily, and become 
the “source of more air pollution than any 
other single human activity” (OECD, 1995). 
A contribution to the solution of this problem 
would be to successively replace an aging car 
fleet with new cars that are fuel efficient and 
more environmentally friendly. An important 
research goal at first sight is therefore to 
disentangle determinants of car purchase 
behavior. 

Until now published models to forecast 
car buying behavior have been developed 
mainly by economists and market 
researchers. However, these models have 
been primarily focusing upon situational 
factors, vehicle performance and application, 
household characteristics and geographic 
variables (Potoglou & Kanaroglou, 2007). 
On the other hand, in addition to such 
objective factors, psychological factors seem 
equally important (Peters, Gutscher, & 
Scholz, 2011). 

The aim of the current project is thus to 
explore the role of psychological factors on 
purchase of fuel-efficient vehicles under the 
premise that psychological variables not only 
influence behavior directly, but also mediate 
the objective factors of car buying.  

Investigation has shown that various 
psychological variables such as specific 
beliefs, attitudes, norms, and motives 
influence most types of environmental 
behaviors (Bamberg & Möser, 2007). 
Recently Klöckner & Blöbaum (2010) 
proposed a comprehensive action 
determination model (CADM) by integrating 
the various determinants proven to influence 
environmental behaviors. The CADM 
represents a promising model structure for 
the person specific influence on pro-
environmental behavior, and we thus adopt it 
with a few adaptations for the case of car 
purchase behavior (see Figure 1). 

 
Fig.1. Theoretical integrated model to explain new 
car purchase behavior, adapted from Klöckner and 

Blöbaum (2010). 

To test the essential parts of the 
theoretical model an invitation letter asking 
to participate in an online survey was sent 
out in April/May 2011 to 2000 Norwegian 
households who bought a new personal car in 
December 2010. The survey consisted of 
questions developed to measure all sources 
specified in the model above. 269 (response 
rate = 13.5%) answers were received before 
the deadline. Subsequent data analysis is 
being carried out. 
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Introduction 
This study on smart meters is part of a 

project funded by the German Federal 
Ministry for the Environment. Smart meters 
give feedback about the electricity 
consumption of households on home displays 
and internet platforms. These interfaces may 
also provide other types of information 
supportive of saving behavior.  

Intervention studies have shown that 
feedback is a powerful measure leading to a 
reduction of energy consumption, especially 
if combined with goal setting, action-relevant 
information, and social comparison, and if it 
is behaviorally relevant. 

Our research questions are:  
• What kind of smart meter information 

is useful and motivating from a 
consumer perspective and leads to the 
exploitation of saving potentials and 
the overcoming of obstacles?  

• How do consumers think they would 
use this information in decisions 
concerning energy saving?  

• Do current smart meter offers 
correspond to the interests and 
motivations of consumers? 

Methods 
We ran 12 focus groups with consumers 

differing in age and family status. Group 
discussions were transcribed and analysed 
according to the principles of qualitative 
content analysis. A questionnaire 
supplemented the qualitative data.  

Results and Discussion 
Results show that consumers consider it 

important to receive behaviorally relevant 
device-specific feedback on top of the global 
feedback on total consumption. Many prefer 
device-specific feedback centralized on the 
smart meter in comparison to feedback on 
individual device displays, because this 
facilitates comparison and the identification 
of energy consumption hogs.  

In addition, consumers ask for tailored 
information and recommendations on how to 
act in the future. For example, if baking 
shows a high level of consumption, the smart 
meter could recommend switching off the 
oven 10 minutes before the baking is 
completed.  

Families with children think that smart 
meters provide a good opportunity to educate 
children because the device-specific 
feedback makes the consumption visible and 
transparent.  

A comparison of design recommendations 
given by the focus group participants with 
those which may be deduced from 
intervention studies yields important design 
criteria: feedback that is (1) behaviorally 
relevant, (2) device specific, and (3) is 
combined with tailored information on how 
to act in an energy saving mode are. 
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Introduction 
The purpose of the study was to 

investigate people’s receptiveness to pro-
environmental interventions aiming to 
enforce sustainable actions. Due to the need 
of energy savings in Argentina, actual 
behaviour patterns related to lighting usage 
were included in the study. Then the social-
cultural context and the respondents’ 
individual resources were also taken into 
account. 

Method 
A questionnaire was developed based on 

the Brundtland Report (1987), also known as 
Our Common Future, which defined 
Sustainable Development as development 
that meets the needs of the present without 
compromising the ability of future 
generations to meet their own needs, and also 
based on previous results about the 
significant relation between people´s time 
perspective and their tendency towards a 
responsible and sustainable use of natural 
resources (Corral Verdugo et al, 2006). Thus, 
the form consisted of the following sections: 
Environmental risk perception worldwide, in 
the country and locally; Who has the 
responsibility for such problems; For which 
environmental problems mentioned does the 
individual feel him/herself having a certain 
responsibility; To what extent do 
environmental problems affect nature, own 
health, own future, own lifestyle, everybody, 
kids, neighbours, relatives (brief version of 
Schultz scales, 2001); and finally, Questions 
about behaviours related to lighting usage. 
The individual characteristics of the sample 
were studied with a brief version of 
Zimbardo´s Time perspective Inventory 
(ZTPI). The sample consisted of 90 persons 
belonging to an University Campus 
(students, teachers and administrative staff) 
with an age range from 21 to 64 (M= 35; SD 
= 12,17). 

Results 
The analysis of the data showed that the 

respondents shared a high awareness of 
global and local environmental problems. 
There was also a high degree of awareness as 
to the allocation of responsibilities on local 
and governmental levels, as well as their own 
responsibility. The results shows low but 
positive and significant intercorrelations 
between Schultz´s scales and lighting 
questions, especially those related to the use 
of daylight, and ZTPI ´s scales related to 
future orientation dimension.  

Discussion 
The results indicate there seems to be a 

basis for introducing and achieving 
environmental actions in the campus. From 
the results, it is also possible to affirm that 
there is a sustainable attitude behind people´s 
behaviours related to lighting usage, it is not 
just an effort of reducing electricity bills. As 
to social context no correlations were found 
for Life styles, perhaps due to the fact that 
such are hard to identify in Latin American 
countries with their ample spectrum of socio-
economic levels.  
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Introduction 

In Argentina, the effort of the government 
to reduce energy consumption in residential 
lighting included since late 2008 the 
exchange of incandescent lamps (IL) by 
compact fluorescent lamps (CFL), 
Daylighting Saving Time (DST), Energy 
efficiency labeling lamps, and IL banning 
since May 2011. This descriptive study 
consists on a follow up of user´s opinions 
about the impact of such measures on urban 
households of low and middle income and 
poor rural families. The aim was to identify 
barriers about the use of CFL and energy 
savings measures.  

Household Survey 
200 persons were approached at several 

zones of northwestern Argentina from 2007 
to 2009 (Kirschbaum, et al., 2009; 
Kirschbaum C., Tonello G., 2010). The 
questionnaires administered by interviewers 
at people´s homes cover issues of residential 
lighting as: Use of premises and activities, 
Use and perceived benefits of daylighting, 
Impacts of DST, Assessment of Intrusive 
lighting from Outdoor lighting, Types of 
lamps installed, Spending on energy, 
Consumption of electric energy and other 
fuels, Opinions about CFL illumination. 

Results 
DST: 77% of the sample rejects the time 

shift due to negative impacts on mood and 
dayly activities. Due to similar reactions all 
over the country, the measure was suspended 
in 2010. This experience indicates that DST 
measures could be less efective as another 
studies had already demostrated (Kotchen, 
Grant, 2008) . 

IL use: 53 - 69% in urban areas and 93% 
in rural areas. CFL use: 30-40%. in urban 
households. In rural areas is irrelevant. 

Non-electric lighting use: 5% in cities and 
30% in rural areas (candles, kerosen lanters) 

due to frequent power outages and economic 
shortcomings. Intrusive light is appreciated 
by causing a feeling of security as well as a 
energy saving contribution in urban houses. 

CFL lighting: assessed by 38% of the 
people as brigther, whiter and electrical 
energy saver than the IL illumination while 
20% do not records improvements. 39% of a 
sample of 84 neighbours based the choice of 
CFL on energy saving. 

Discussion 
This survey shows explicit and implicit 

barriers for energy saving measures felt by 
the respondents as a conflict between a 
compulsory imposition of measures, 
including expensive technologies, and others 
more affordable and deep-rooted. Explicit are 
the negative impacts of DST on mood and 
daily life. An implicit barrier is the high 
initial CFL cost for low income users as 
previous studies pointed out (Kumara A., 
2003, Reddy A., 1991). In order to include 
such people in the program, grants and 
funding policies are needed. 
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Introduction  
The aim of this study is to statistically 

model and examine the relationship between 
various attitudinal factors and pro-
environmental behaviours exhibited in 
England.  In doing this, numerous socio-
psychological theories and models of human 
behaviour will be engaged with.  The Theory 
of Planned Behaviour (TPB) in particular 
will be utilized. TPB has 3 explanatory 
components which contribute to behavioural 
intention and subsequent behaviour.  These 
are: 

Subjective Norms: An individual’s 
perception of social normative pressures. 

Perceived Behavioural Control: An 
individual’s perceived ease or difficulty of 
performing a particular behaviour. 

Attitude towards Behaviour: Positive or 
negative evaluation of self performance of 
the particular behaviour. 

Incorporating the TPB model within this 
study will provide a greater understanding of 
the attitudinal influences on behaviours as 
well as a framework of vital components to 
be included when statistically modelling 
behaviour. The TPB will also aid in 
understanding and interpreting the resulting 
model. 

Research Questions 

• What is the strength of the relationship 
between attitudinal factors and 
environmental behaviours? 

• Does the influence of attitudes vary 
with different forms of pro-
environmental behaviour? 

• What level of responsibility for 
environmental improvement is 
attributed to individuals? 

• Which attitudinal components of the 
TPB have the strongest relationship 
with pro-environmental behaviour? 

• How does the strength of the attitude / 
behaviour relationship differ by 
region/area? 

Answering such questions would provide 
a contribution to knowledge on human 
behaviour and the relationship between 
society and the natural environment.   

Method 
The research questions will be answered 

through secondary data analysis of ‘The 
Survey of Public Attitudes and Behaviors 
towards the Environment’.  This survey was 
commissioned by The Department for 
Environment, Food and Rural Affairs 
(Defra), together with the Energy Saving 
Trust and was conducted in 2009.  This 
survey demonstrates a high level of 
suitability through its comprehensive 
investigation of environmental behaviours. 
This is implemented through both a broad 
examination of generalised environmental 
behaviour as well as a focus on four specific 
forms: recycling, travel, home and food.  
This pre-existing categorisation allows for 
comparisons to be made between different 
forms of behaviour with greater ease.  The 
questionnaire also enquires into perceived 
levels of responsibility for such behaviours 
(i.e. individual, collective) as well as the 
frequency of some of these behaviours 
allowing for an examination of potentially 
habitualized behaviour.  

With regards to the measurement of 
attitudes, the survey consists of questions 
pertaining to the participants perceived role 
in improving the environment; their 
perceived level of control; evaluation of the 



current state of the environment as well as 
how social factors interfere with their ability 
to perform pro-environmental behaviours.  
There is as such sufficient data to adequately 
model environmental behaviour with the use 
of the TPB as a theoretical framework.   

The focus of the study implies a causal 
relationship between attitudes and 
behaviours.  As such, a form of causal 
modeling has been deemed the most suitable 
approach.  Structural Equation Modeling 
(SEM) is a complex method used to estimate 
and test causal relationships.  It is derived 
from and serves purposes similar to multiple 
regression, but accounts for, to a greater 
extent, the modelling of interactions, non-

linearities, correlated independents and 
measurement error.  SEM also combines 
aspects from multiple regression, path 
analysis, factor analysis, time series analysis, 
and analysis of covariance.  
 Using the TPB as a theoretical 
framework, variables can be used to generate 
factors which reflect the explanatory 
components of the TPB, these can then be 
subsequently modelled using SEM to 
establish the strength of the numerous causal 
relationships between these factors. 

 
This research is in its early stages, any 

comments or suggests would be much 
appreciated.  
 



 
 

Could Loss Framing Better Highlight Differences in CO2 Emission 
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Information on CO2 emissions is being 
given to individual travellers in the hopes 
that it will raise awareness among those who 
have less familiarity and experience with 
travel-related emissions, change their 
attitudes, and help them to make informed 
(and more sustainable) travel decisions. 
However, little research has been done on the 
effectiveness of the design of such 
information. 

Framing deals with the semantic 
organisation of information, without affect its 
content. Loss framing restructures 
information so that the negative aspects (the 
losses) are more apparent. Loss framing 
builds on the tendency for people to avoid 
losses (loss aversion) and has been found 
effective in financial, health, and home 
energy use studies, but has not been applied 
to transport-related CO2 emission 
considerations.  

CO2 is a relatively new concept for many 
travellers; even among those who have high 
level of awareness and are concerned about 
travel-related emissions, perceiving or 
valuing the differences between alternatives 
might be a challenging task. Unlike monetary 
or health concerns, most individuals have 
little or no experience with CO2 emissions 
and climate change can be considered a 
social dilemma, rather than an individual 
problem. The latter point suggests that people 
may not have as strong a tendency to  

personally “avoid” increases in CO2 
emissions, thus lowering the effectiveness of 
loss framing. Further to that, most CO2 
emissions information is presented as mass, 
but research suggests that such information 
may not be useful as people may not be able 
to interpret it as being a “good” or “bad” 
amount. If individuals have little experience 
dealing with CO2 emissions information and 
the dominant format of mass is not well 
understood then it may be difficult for 
individuals to notice a difference between 
amounts. 

However, considering the effectiveness of 
loss framing in other fields, it may be 
possible to use that technique to increase the 
likelihood of an individual perceiving a 
difference despite the different levels of 
understanding and relevance to an individual. 

In this study the effect of loss framing on 
the perceived difference between two travel-
related CO2 emission amounts was measured 
using an ordered logit model of results from 
a survey of 186 individuals. We will present 
the statistical analysis of the survey 
responses, and the summary of findings from 
the focus group conducted to gain in-depth 
understanding of public’s responses to 
gain/loss framing. With respect to the results, 
the potential to apply framing and loss 
aversion to influence transport choices will 
be discussed. 
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Introduction 
Nature has been found to be restorative in 

numerous ways, for example for health, 
attention and mood. However, nature is often 
examined in a very broad way without 
considering the varying types of natural 
environment. Recent reports (e.g. UK 
National Ecosystem Assessment, 2011) and 
psychological literature have indicated that 
water is an important element (Völker & 
Kistemann, 2011; White, Smith, Humphryes, 
Pahl, Snelling & Depledge, 2010). Studies 
have shown that psychological benefits 
increase with the amount of blue space 
(White et al., 2011). However, ecological 
validity can be low as the work is typically 
carried out in the laboratory using a fairly 
homogeneous sample such as students. More 
research is therefore needed that examines 
psychological effects within a more water-
based environment and with a broader 
general public sample.  

With over 20,000 km of coastline, the UK 
is spoilt with many blue space environments. 
Over 35% of this coastline is an intertidal 
area where solid rock predominates (rocky 
shores), which has numerous biological 
functions as well as being a popular 
destination for visitors. Consequently, this 
study examined before-after effects of a visit 
to the coast on current visitors. 

Methodology  
A before-after survey approach was used. 

Current visitors (n = 121+) to two sites from 
June to August 2011 were asked to complete 
two short surveys, one before they entered 
the shore and one as they left. Both surveys 
examined affect (via positive and negative 
affect and flow) and marine awareness 
towards rocky shores. A novel measure was 
also used during the after-survey that 
examined each individual activity performed, 

whereby participants described every activity 
they did during their visit and rated their 
mood and arousal based on the Circumplex 
Model of Affect for each one. Data collection 
is on-going.  

Results & Discussion 
Even though visitors were found to arrive 

in a positive mood, preliminary analysis has 
found that visitors leave the coast with 
significantly heightened positive mood. It has 
also been found that marine awareness 
towards the biology and ecology of a rocky 
shore increases with this simple leisurely 
visit to the coast. The specific activities 
carried out on the coast were also seen to 
have different impacts on affect. 

The preliminary findings clearly support 
the laboratory studies indicating that blue-
space environments are psychologically 
beneficial. These findings show that specific 
environments need to be examined in both a 
controlled laboratory as well as in the field, 
and that blue-space may be a key ingredient 
in the beneficial effects of nature.   
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Lighting, energy and safety perceptions 

Street lighting is associated with energy 
waste and luminous pollution. Luminaires 
based on Light Emitting Diodes (LEDs) can 
reduce a city’s energy consumption, but only 
to a certain extent. Further savings can be 
achieved by dimming the lights during 
certain parts of the night, but there is a 
tradeoff between energy saving and feelings 
of safety (see Fig. 1). Such tradeoffs can be 
avoided by integrating sensing technologies 
to recognize the number, type, and location 
of road users. The resulting system can adapt 
continuously to the environment and provide 
lighting only when and where it is needed 
most (i.e., intelligent selective dimming; see 
Fig. 1). As such these intelligent dynamic 
street lighting systems offer a promising 
solution to avoid energy consumption and 
luminous pollution without affecting people 
sense of perceived personal safety at night. 

Such solution, however, raises important 
new questions. For example, we need not 
only consider how much lighting people need 
in order to feel safe, but also when and where 
people benefit most from street lighting (e.g., 
in their immediate surroundings or in the 
road ahead?). In other words, implementing 
intelligent dynamic street lighting requires a 
better understanding of how lighting affects 
perceived personal safety at night. 

 

 

Research goals 

The main goal of the current project is to 
understand how street lighting affects 
pedestrian’s sense of safety at night. What, 
for example, is the relationship between the 
objective characteristics of street lighting and 
the psychological determinants of perceived 
personal safety? A specific secondary goal of 
the project is the translation of research 
findings and theoretical insights into 
requirements and implications for designing 
intelligent dynamic road lighting systems. 

Research strategies 

To meet the project goals, we combine 
user evaluations of different street lighting 
scenarios (i.e., system behaviors) with 
psychological experimentation. Controlled 
manipulation of lighting and street 
characteristics, either in virtual or real 
environments (e.g., test bed the Zaale on the 
university campus) allows us to test various 
dynamic lighting scenarios (e.g. changes in 
lighting distribution, illuminance, or color 
temperature) with respect to pedestrians’ 
appraisal of them in terms of perceived 
safety. Important theoretical insights may 
also be gained from user observations in real 
or virtual settings (e.g. involving eye-
tracking to learn more about users’ scan 
paths and the relevant objects and areas that 
should be lit), or from testing specific 
motivational, cognitive and affective 
mechanisms through which road lighting 
possibly affects perceived safety (e.g. need 
for control, emotional states such as fear, or 
travel goals). 
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Introduction 

Despite anecdotal evidence that people 
find watching fish in aquariums relaxing and 
psychologically restorative there has been 
surprisingly little systematic research. The 
present study investigates this issue by 
monitoring people’s psychological and 
physiological reactions to watching a large 
(650,000 litre) exhibit at the National Marine 
Aquarium. Crucially, the tank is currently 
undergoing a complete overhaul enabling us 
to monitor people’s reactions to the growing 
biodiversity introduced to the tank over a six 
month period and to compare this to a control 
condition before any fish were introduced 
(i.e. just water and landscaping). The current 
poster presents data from the first two stages 
of this on-going project (i.e. no fish, vs. low 
biodiversity).  

Method 

Participants were shown to a curtained 
booth in front of the exhibit and baseline 
measures of heart rate, blood pressure and 
mood were taken. The curtain was then 
drawn back revealing the tank either without 
(control, n = 29) or with some fish (low 
biodiversity, n = 27). Fish in the low 
biodiversity condition included 34 Thick-
lipped grey mullet (Chelon labrosus), 14 
dogfish (Scyliorhinus spp.) and 12 Scad 
(Trachurus trachurus). Participants then 
watched the tank for 10 minutes before the 
baseline measures were repeated along with 
some additional evaluation questions.  

Preliminary findings  

Results suggested that participants who 
watched the tank populated by some fish 
found the experience more enjoyable (4.58 
vs. 3.14, p < .001), more interesting (5.38 vs. 
4.14, p < .001) and reported feeling in a  
significantly better mood afterwards (4.19 vs. 

3.34, p < .05). When asked how much longer 
they would like to watch the tank, those in 
the fish condition were also prepared to 
continue for significantly longer (11.35 vs. 
7.41 mins, p < .01). These post viewing 
evaluations reflected the physiological 
indicators. Heart rate slowed down 
significantly in both conditions (Fish = -6.23, 
p < .001; No fish M = -3.07, p < .01) 
suggesting both experiences may be stress 
reducing. However, the drop was twice as 
large with fish (p < .05). In terms of blood 
pressure, both systolic (-6.92 vs. .14) and 
diastolic (-3.76 vs. 1.24) blood pressure only 
went down among participants viewing the 
tank when it contained fish, although only 
the difference for systolic was significant (p 
< .05). Intriguingly this pattern in the 
physiological data was not reflected in 
participants’ self-reported feelings of arousal 
and calmness. Arousal showed similar drops 
in both conditions (-.92 vs -1.36), and 
calmness showed similar levels of increase 
(.77 vs. .68).  

Conclusions 

    As far as we are aware, these data are the 
first to systematically monitor the added 
benefit of populating an environment with at 
least some biodiversity. Results so far 
suggest that even watching an empty tank 
may be physiologically and emotionally 
restorative but that there may be additional 
benefits from low levels of biodiversity. 
Research over the coming months will 
monitor the dose-response effects of growing 
biodiversity on the same physiological and 
psychological indicators.   
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Introduction 

Health programs increasingly compete for 

resources and attention, for instance 

community-based intervention programs for 

physical activity vs. skin cancer control 

programs. The improvement of children’s 

physical outdoor environment may 

favourably impact both and several other 

factors relevant to health. Strong reasons 

motivate intervention at preschool level: 

Instant beneficial impact of healthy 

behaviour from an early start may track into 

adulthood, and additionally an increasing 

number of young children spend the lion’s 

share of their waking hours at preschool.  

Method 

The OPEC tool (Outdoor Play 

environment Categories) was used to assess 

elements in the physical environment, 

“dynamic areas” that triggered creative, 

communicative and physically active play. 

Also, behaviour settings were defined by 

elaborate behaviour mapping. The 

contribution of outdoor environment to 

“unintentional” sun protection was studied by 

sky view imaging to determine the fraction of 

free sky (trees cutting the view) from 

positions where children play. The impact of 

physical activity and sun exposure was 

jointly measured using dosimetry, pedometry 

and accelerometry. Studies were run in 2004 

in Stockholm County (pine forests, rocky, 

uncultivated land) as part of the SCAMPER 

project, and in 2009 in Raleigh, NC 

(subtropical landscape) and in Malmö 

(agricultural landscape) as part of the 

Kidscape project. 

Results and Discussion 

Results show a consistency in criteria 

required to promote physical activity and sun 

protection in children, irrespective of 

landscape or latitude. Some of these criteria 

are: accessible surface of ≥ 3000 m2, 

multileveled surface covered by trees and 

shrubbery, removal of fences segmenting the 

inside area, average sky view < 50%. 

In several Swedish municipalities policies 

of land use and interior administrative 

management of outdoor land use have been 

adapted to monitoring the quality of 

preschool outdoor environment which is 

assessed along criteria as defined by OPEC, 

and the findings of the SCAMPER and 

Kidscape projects, as described above. The 

findings have resulted in the integration of 

new guidelines in local policies. The new 

procedures involve an upgrading of the 

outdoor environment, e.g. incorporation of 

land by rerouting lanes and roads, plantation 

of rapidly growing trees and shrubbery etc. 

For new preschools the outdoor 

environments are planned to fulfil the new 

standards which have been harmonized with 

the municipal guidelines of land use, and 

been integrated in routine environment and 

health impact assessment. This improvement 

of outdoor environment is combined with a 

development of outdoor education.  
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