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I. PREFACE 
 
This thesis means the ending of my graduation period and the study ‘Real Estate Management 
and Development’ at Eindhoven, University of Technology. The subject of this thesis is a result 
of a special interest in retail management, supplemented by environmental concerns and a 
strong believe in besides profit, also people and planet.  Combining these two personal 
interests, the choice for a graduation research regarding sustainability within the retail sector 
resulted. After a period of delving into the current problems when it comes to ‘greening’ the 
retail sector, and especially the reduction of energy consumption, the viewpoint of the retailer 
was found most interesting. As the graduation research progressed, the decision-making 
process of retailers and the behavioral aspects during this process were of great importance in 
understanding the problems regarding energy conservation in retail property and more specific 
shopping malls. The path followed had led to a thesis which is named: “Energy conservation in 
shopping centers: a study into the decision-making process of retailers”.  
 
Of course, this thesis is not just the result of my own ideas and hard work. Luckily, I have had 
some valuable and useful guidance along the way. First, I would like to thank my first 
supervisor, dr. ir. ing. Ingrid Janssen, whose critical eye and great knowledge about the retail 
sector was found very helpful in keeping me on track. Secondly, I want to express my gratitude 
towards my second supervisor, dr. ir. Erik Blokhuis, whose positive attitude and full dedication 
helped me greatly in seeing light at the end of the (graduation) tunnel. I also want to thank the 
professionals in the retail sector, who provided me of interesting practical knowledge and 
advice and assisted my by filling out the survey or allowed me to conduct surveys at their 
company’s shopping mall. A special thanks is for drs. Mariëlle Wieman of NeVaP for her interest 
in my graduation thesis and the time and effort she put into helping and advising me during 
these past seven months.  
 
To conclude this preface and let you read the rest of the thesis, I want to thank my family and 
friends for their support and very valuable pep talks at times when I suffered from ‘thesis 
phobia’.  
 
Much pleasure in reading my thesis! 
 
Eindhoven, August 24th, 2012 
 
 
L.J.M. (Lotte) Kester 
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II.  ABSTRACT 
 
The last decade, awareness for environmental responsibility and sustainability increased and 
has led to stricter policy goals in Europe and the Netherlands regarding the CO2 footprint. Since 
the fact that the built environment produces 40% of the total carbon emissions in the country, 
the pressure on the real estate sector to improve their environmental credentials will only 
increase. Although there are already great achievements in construction, the largest 
accomplishments have to be done in the existing building stock. If we look at the commercial 
property sector in general, it can be concluded that the retail sector is lagging. The Vicious 
Circle of Blame is one of the inhibitors because every party in the real estate chain is pointing 
fingers to each other to take the first step. In addition, the second inhibitor relates to the lack of 
a business case for energy efficient retail buildings. In retail, energy is the main culprit and to 
reduce the energy consumption in retail buildings, retailers have to invest in energy 
conservation measures in their shop units. However, the savings on the energy costs are 
relatively small compared to their total operational expenses and therefore retailers are not 
convinced of the benefits that sustainable housing offers them.  
 Until now most literature focuses on ‘solving’ the above explained problem according to 
neoclassical theories which assume rational decision-making of real estate users (e.g. retailers). 
However, this has not led to significant improvements of the environmental credentials of retail 
properties. In addition, while rational models where innovative at its conception, the last 
decade normative decision-models are believed to reflect the reality more careful. Therefore, in 
this thesis, the decision process of retailers regarding investing in energy conservation 
measures includes normative aspects as well.  The innovation-decision model of Rogers (2003) 
is used as a starting point for explaining the decision process regarding adoption of energy 
conservation measures by retailers.  This model discusses that the outcome of the decision 
process is mainly influenced by the characteristics of the decision-making-unit (retailer) and the 
perceived characteristics of the innovation (energy conservation measures). In addition to this 
model, the goal frame is found to influence the way the innovation is perceived. In rational 
choice making, the gain goal is assumed to be dominant, however in normative decision-making 
the normative goal is assumed to be of big influence as well. The way in which the 
characteristics of the decision-making unit and the prevailing goal frame (gain versus 
normative) influence the decision-making process of retailers regarding energy conservation 
measures, is investigated by a survey in this graduation research. Therefore, the objective of 
this study is “to provide insight into influential aspects in the decision-making process of 
retailers regarding energy conservation measures in order to use this knowledge to effectively 
mobilize (policy) instruments to increase the adoption rate of energy conservation measures”. 
 First, survey questions are used to determine the adopter category of the used sample 
of retailers. Adoption of innovations is namely a gradual process in which the rate of diffusion 
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of the innovation depends on how quickly retailers adopt the innovation. Actors within the 
target group ‘retailers’, however, differ in their speed of adopting innovation. There is always a 
relatively small group of first adopters, followed by later adopters. Rogers (2003) has 
distinguished five different adopter categories according to their level of innovativeness: 
innovators, early adopters, early majority, late majority and laggards. A survey conducted 
amongst 74 retailers in three different shopping centers in the Netherlands concluded that 
large department stores have the highest level of innovativeness. Branches ‘Furnishing’ and 
‘Fashion’ have the lowest level of innovativeness. In addition, self-employed retailers are 
significantly more innovative concerning energy conservation measures.  
 Second, to find out whether choice behavior of retailers regarding energy conservation 
measures is influenced by gain and/ or normative goals and whether there are any significant 
differences in choice behavior between the mainstream (early majority, late majority and 
laggards) and the early market (innovators and early adopters) a choice experiment is designed. 
In this choice experiment, the gain goal frame has been represented by the attribute ‘payback 
period’ and the normative goal frame into the two attributes ‘average energy label comparable 
units’ and ‘obligation to display energy label’. The discrete choice model Multinomial Logit 
(MNL) is chosen to execute the model estimation and subsequently apply the model to the 
data. After analyzing the data output, it can be concluded that retailers are careful and resistant 
when it comes to investing in energy conservation measures; however they are not eager on 
seeing other retailers being a lot more pro-active and would like to stay in line with their 
competitors. The data proves the hypothesis that retailers are sensitive for the normative 
aspect of adopting energy conservation measures and would even change their choice behavior 
regarding their gain goal in order to stay in line with the other in their social system. The data 
analysis also concludes that the early market is more convinced of the fact that their consumer 
will (or is going to) select their stores according to the shop’s energy label. In general, the 
mainstream does not reflect any kind of ambitious attitude of mainstream retailers.  
 Since we have concluded that the general attitude of retailers is fairly reticent, the final 
part of this thesis attempts to undermine which (policy) instruments are best suited to 
stimulate retailers in taking energy conservation measures. Three main groups of stimulating 
tools are put to the test among real estate experts as well as retailers, knowing legal, economic 
and communicative instruments. The data found that real estate experts assume different 
stimulating ability of financial guarantees and personal advice than retailers do. All retailers 
agree that economical instruments would stimulate them most in the process of adopting 
energy conservation measures. What is striking is that the top three of the mainstream contains 
all financial instruments. Therefore, it can be concluded that the compatibility of the gain goal 
with the normative goal is not yet sufficient for the mainstream and as long as this is not the 
case, communicative tools, which influence normative goals, will not significantly stimulate the 
rate of adoption and diffusion.  



Page | 7  
 

III.  CONTENT 
 
I. PREFACE ................................................................................................................................... 3 
II.  ABSTRACT ................................................................................................................................ 5 
III.  CONTENT ................................................................................................................................. 7 
 
1. RESEARCH LAYOUT ................................................................................................................ 11 

1.1 Background ..................................................................................................................... 11 
1.2  Problem outline .............................................................................................................. 12 
1.3 Problem definition ......................................................................................................... 14 
1.4 Research objective ......................................................................................................... 14 
1.5 Research question .......................................................................................................... 14 
1.6 Research model .............................................................................................................. 16 

 
2. SUSTAINABLE RETAIL ............................................................................................................. 19 

2.1 A short introduction to sustainability ............................................................................ 19 
2.1.1 What is ‘sustainability’? .......................................................................................... 19 
2.1.2 Increasing awareness .............................................................................................. 20 

2.2 Sustainability in the commercial property sector .......................................................... 21 
2.2.1 Sustainable commercial properties ........................................................................ 21 
2.2.2 Environmental rating schemes ............................................................................... 22 
2.2.3 The Vicious Circle of Blame ..................................................................................... 23 
2.2.4 The return on sustainability .................................................................................... 23 

2.3 Sustainability in the retail sector .................................................................................... 24 
2.3.1 Sustainable aspirations ........................................................................................... 25 
2.3.2 Sustainable achievements ...................................................................................... 25 

2.4 Summary and conclusion ............................................................................................... 26 
 
3. SUSTAINABLE RETAIL CHAIN .................................................................................................. 29 

3.1 The investor .................................................................................................................... 29 
3.2 The consumer ................................................................................................................. 30 
3.3  The retailer ..................................................................................................................... 30 
3.4 Retailers’ drivers and barriers to sustainable housing ................................................... 32 

3.4.1 Drivers ..................................................................................................................... 32 
3.4.2 Barriers .................................................................................................................... 34 

3.5 Summary and conclusion ............................................................................................... 35 
 
 



Page | 8 
 

4. ENERGY CONSERVATION IN SHOPPING MALLS ..................................................................... 37 
4.1 Energy as main culprit .................................................................................................... 37 
4.2 Energy consumption in shopping malls ......................................................................... 38 
4.3 The division of responsibility .......................................................................................... 39 
4.4 Trias Energetica .............................................................................................................. 40 
4.5 Energy label .................................................................................................................... 41 
4.6 Summary and conclusion ............................................................................................... 42 

 
5. DECISION-MAKING PROCESS OF RETAILERS ......................................................................... 43 

5.1 Energy conservation measures seen as innovations ..................................................... 43 
5.2 Adoption of innovations ................................................................................................. 44 

5.2.1 Knowledge stage ..................................................................................................... 45 
5.2.2 Persuasion stage ..................................................................................................... 45 
5.2.3 Decision stage ......................................................................................................... 45 
5.2.4 Implementation stage ............................................................................................. 45 
5.2.5 Confirmation stage ................................................................................................. 45 

5.3 Rate of adoption ............................................................................................................. 46 
5.3.1 Characteristics of the decision-making unit ........................................................... 46 
5.3.2 Goal frame .............................................................................................................. 46 
5.3.3 Perceived characteristics of the innovation ........................................................... 47 

5.4 Diffusion of innovations ................................................................................................. 48 
5.5 Summary and conclusion ............................................................................................... 49 

 
6. ADOPTER SEGMENTS ............................................................................................................. 51 

6.1 Theoretical assumption .................................................................................................. 51 
6.2 Method ........................................................................................................................... 53 
6.3 Results ............................................................................................................................ 54 

6.3.1 Adopter category and branch ................................................................................. 55 
6.3.2 Adopter category and type of company ................................................................. 57 

6.4 Summary and conclusion ............................................................................................... 59 
 
7. CHOICE BEHAVIOR ................................................................................................................. 60 

7.1 Theoretical assumption .................................................................................................. 61 
7.1.1 Gain goal ................................................................................................................. 62 
7.1.2 Normative goal ........................................................................................................ 62 

7.2 Method ........................................................................................................................... 63 
7.2.1 Conjoint analysis ..................................................................................................... 63 

7.3 Model output ................................................................................................................. 72 



Page | 9  
 

7.3.1 Goodness-of-fit measures ....................................................................................... 72 
7.3.2 First, second and third order output ...................................................................... 73 

7.4 Results ............................................................................................................................ 75 
7.5 Summary and conclusion ............................................................................................... 76 

 
8. STIMULATING TOOLS ............................................................................................................. 79 

8.1 Theoretical assumption .................................................................................................. 79 
8.1.1 Legal tools ............................................................................................................... 80 
8.1.2 Economic tools ........................................................................................................ 81 
8.1.3 Communicative tools .............................................................................................. 81 

8.2 Method ........................................................................................................................... 83 
8.2.1 Real estate experts ................................................................................................. 83 
8.2.2 Retailers .................................................................................................................. 84 

8.3  Results ............................................................................................................................ 84 
8.3.1  Real estate experts ................................................................................................. 85 
8.3.2 Retailers .................................................................................................................. 85 

8.4 Summary and conclusion ............................................................................................... 87 
 
9. CONCLUSION ......................................................................................................................... 89 
 
10. REFLECTION ........................................................................................................................... 95 
 
11. RECOMMENDATIONS ............................................................................................................ 97 
 
12. LITERATURE ........................................................................................................................... 99 
 
 
APPENDICES ................................................................................................................................ 105 
 

 



Page | 10 
 

LIST OF ABBREVIATIONS 
 
BREEAM British Real Estate Environmental Assessment Method 
COM  Average Energy Label Comparable units 
CSR  Corporate Social Responsibility 
DIS  Obligation to Display Energy Label 
EAI  Early Adopters & Innovators 
EP  Energy label improvement + Payback period 
EPBD  Energy Performance of Buildings Directive 
EPC  Energy Performance Coëfficiënt 
GPR   Gemeentelijke Praktijk Richtlijn 
IDD  Independently and Identically Distributed 
IIA  Independence of Irrelevant Alternatives 
LEED  Leadership in Energy and Environmental Design 
LIMDEP LIMited DEPendent variables models 
ML  Mixed Logit model 
MNL  Multinomial Logit model 
MP  Multinomial Probit model 
NL  Nested Logit model 
PSC  Plan Specific Constant 
SRI  Social Return on Investment 
TBL  Triple Bottom Line 
USP  Unique Selling Point 



Page | 11  
 

1. RESEARCH LAYOUT 
 
Sustainability has taken on increased importance in recent years, with increased awareness 
internationally that sustainability is a top priority (Newell, 2009). The overall idea is that 
we do not inherit the planet of our grandparents, but we borrow it from our children 
(IVBN, 2009). As climate change, sustainability and corporate responsibility are 
increasingly present in the media, the policy arena, organizational agendas and individuals’ 
minds, the property sector has to play its role by delivering and managing buildings with 
low environmental impact (GE, 2010). Over the past decade in particular, sustainable 
development has become an important aspect of the real estate and construction industries.  
 
 
 
1.1 Background 
Sustainability is a broad concept and there are many ways to incorporate sustainability issues in 
to the design, construction, operation and deconstruction of buildings. A well-known definition 
of sustainability is given by Brundtland (1987 in: Wilkinson and Reed, 2007) which describes the 
concept of sustainable development (and operation) as a strategy or means to achieve 
sustainability by optimizing the relationship between the global society and its natural 
environment with consideration of social, economic and environmental goals of society. Also 
Goodland (1995 in: Wilkinson and Reed, 2007) argued that sustainability had three 
interconnected dimensions: environmental, social and economic, mainly referred to as the 
‘Triple Bottom Line (TBL) or the ‘Three Pillars Model’. Economic capital is central as the basis of 
wealth creation, however it is inhibited by environmental and social factors. This approach has 
been adopted by government policy makers and many within the corporate sector and is now a 
consideration for many businesses (Sayce et al., 2009). Despite the integration of sustainability 
principles into the business agenda, it has proved both difficult and challenging to apply these 
principles to the commercial property arena (Ellison and Sayce, 2006 in: Sayce et al., 2009). 
 
In the built environment buildings have a great impact on the environment due to the fact that 
buildings significantly emit carbon dioxide (Wilkinson and Reed, 2007). If we look to an average 
European country, the built environment produces 30% to 40% of total the carbon emissions in 
the country (van Gelder, 2010). Europe has therefore big ambitions in regard to the 
environmental aspect of sustainability of the built environment. The goal is to reduce the 
carbon emission with 20% in 2020 and the built environment has to take responsibility in 
helping to achieve this goal (BIZ, 2011).  
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Several property sectors, like dwellings and offices, have undertaken action; however the retail 
sector is staying behind on the road to sustainability (Didde, 2009). There is definitely attention 
for sustainability of retail buildings and developers, investors and retailers have been - and still 
are - in discussion on the topic. More and more parties are convinced of the fact that 
sustainability of retail has the future. Not just because of the tightening of the regulation but 
also from a social responsibility viewpoint and economic perspective (Ahold Europe et al., 
2011). In the Netherlands there is specific attention for improving the conservation of shopping 
centers. The current total floor area of shopping centers in the Netherlands is about 28 million 
m2. The planned stock is 1 million m2 and 300,000 to 600,000 m2 is being developed each year. 
The big battle in sustainability must therefore be overcome in existing retail buildings (van 
Hulzen, 2011). And as this research focuses on the existing retail stock, Thompson (2007) 
explains that it is clear that energy is central to improve the environmental credentials of retail 
property.  
 
1.2  Problem outline 
In the real estate sector a reason for the fact that it is difficult to fully optimize the sustainability 
potential tends to be based around the Vicious Circle of Blame between the constructor, 
developer, investor and occupiers. The 
Vicious Circle of Blame (figure 1.1) 
indicates that everyone feels the need to 
make existing properties energy 
efficient, but at the same time, the 
parties point fingers to each other when 
it comes to the taking of the first step 
(NVM, 2011). The fact that the retail 
sector is further behind than other 
sectors has to do with the lack of a 
business case for energy efficient retail 
buildings (Ellison and Sayce, 2006). 
Therefore, tenants (in this case, retailers) 
remain reluctance to energy conservation measures. It is assumed that a lot of times the life 
cycle is what chokes the retailer, especially because the retailer cannot amortize the 
investment over a longer period like the investor can (Hudgings, 2008). The retail space is seen 
by most retailers as supporting to the core business and sustainable housing has therefore not 
their highest priority. This is reinforced because the occupational costs of retailers form only a 
relatively small proportion (10-15%) of total operating expenses. In addition, the energy costs 
are a small part of the overall occupational costs.  
 

Figure 1.1: Vicious Circle of Blame (NVM, 2011)  

Constructors
We could build… but the 
developers do not ask for 

them

Developers
We could ask… but 

investors won’t pay for  
them

Investors
We could fund… but there  

is no demand

Tenants
We would like to have 

sustainable buildings… but 
there is little choice
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Until now the real estate sector uses often neoclassical theories which assume that (real estate) 
consumers, e.g. retailers, make rational decisions, based on utility maximization (Gibler and 
Nelson, 2003 in: Hennekij, 2010). The previous paragraph shows such a rational decision 
making process in which the pro and cons are weighted. A rational approach to consumer 
decision- making refers to the careful weighing and evaluation of utilization or functional 
product attributes to arrive at a satisfactory decision. Rational goals are based on economic or 
objective criteria such as price, size and/ or capacity (Erasmus et al., 2001). However, while the 
rational planning model was innovative at its conception, the concepts are controversial and 
questionable processes today. The rational planning model has fallen out of mass use as of the 
last decade and normative decision-models are believed to reflect reality more carefully. The 
normative model of decision making takes into account the fact that leaders are bound by 
certain constraints when making decisions. These constraints include personal and 
environmental factors that reduce rationality, such as time, complexity, uncertainty and 
resources. In this thesis adopting or rejecting energy conservation measures is seen as a 
normative decision-making process of retailers in which less rational factors also play a 
significant role.  
 
The starting point for adopting or rejecting energy conservation measures is the theory of 
Rogers: Diffusion of Innovation (2003). Several forms of energy-efficient techniques exist 
already for quite some time, like solar cells, however those techniques are not implemented on 
a large scale in shopping malls. Therefore energy-efficient techniques can be seen as innovate 
products in the (retail) property sector (Hennekij, 2010). Retailers should still ‘adopt’ those 
innovative techniques. Getting a new idea adopted, even when it has obvious advantages, is 
difficult. Many innovations require a lengthy period of many years from the time when they 
become available to the time when they are widely adopted. An example is the LED lighting, 
which is already available on the market for several years and although it has its obvious 
advantages, it is still not widely accepted. Therefore, the common problem for many 
organizations is how to speed up the rate of diffusion of an innovation (Rogers, 2003).  
 
This study will therefore focus on the adoption and diffusion of energy conservation measures 
in retail units in shopping malls. Because the target group ‘retailers’ is not homogeneous and 
because changes in target groups behavior follow a gradual pattern (Egmond, 2006), this thesis 
attempts to undermine segments within the target group ‘retailers’ with different adoption 
characteristics and adoption speed. Subsequently, (policy) instruments will be tested which 
could speed up the rate of diffusion of energy conservation measures taking the differences 
within the target group ‘retailers’ into account.  
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 1.3 Problem definition 
Previous paragraphs clearly state that the retail market is lagging in its energy challenge 
compared to other real estate sectors. Until now literature is mainly focusing on finding and 
solving economic problems on the way to an energy-efficient retail sector. In the contrary, this 
thesis focuses on the process of adoption and diffusion of energy conservation measures, which 
can be seen as innovations. By giving insight into this process and by distinguishing influential 
aspects in this process and related choice behavior; (policy) instruments can be optimally and 
effectively mobilized in the battle of ‘greening’ the retail sector. The definition of the ‘problem’ 
can be translated into the following challenge:  
 

 
 
1.4 Research objective 
Based on the problem definition the objective of this study can be formulated as follow:  
 

 
 
1.5 Research question 
Based on the problem definition and the objective of this study the research question can be 
formulated as follow:  
 

 
 
In line with the research question six sub questions can be formulated: 
 
1. What is sustainability in the real estate sector? 

a. How is sustainability translated into the commercial property sector? 
b. What has started the demand for sustainable commercial property? 
c. How is sustainability translated into the retail sector? 

 

Which aspects influence the decision-making process of retailers regarding energy 
conservation measures and how can this knowledge be used to effectively mobilize (policy) 

instruments to increase the adoption rate of energy conservation measures?  

Providing insight into influential aspects in the decision-making process of retailers regarding 
energy conservation measures in order to use this knowledge for effectively mobilizing 

(policy) instruments to increase the adoption rate of energy conservation measures. 

“Retailers do not feel the need to adopt energy conservation measures and the rate of 
diffusion remains low”. 

 



Page | 15  
 

2. What is the viewpoint of the retailer and other actors in the sustainable retail chain? 
a. What is the role and perception of the investor within sustainable retail? 
b. What is the role and perception of the consumer within sustainable retail?  
c. What is the role and perception of the retailer within sustainable retail? 
d. What could retailers drive to go ‘green’? 
e. What is holding the retailers from going ‘green’?  

 
3. How can the sustainability of retail property be improved?  

a. What is the main culprit in the sustainability challenge? 
b. How is the energy consumption in shopping malls? 
c. How is the responsibility regarding energy consumption in shopping malls? 
d. How can energy be conserved in shopping malls? 

 
4. How is the process of decision making of retailers in regard to energy conservation 

measures? 
a. What is the process of adopting energy conservation measures? 
b. What is the process of diffusion of energy conservation measures? 

 
5. Which aspects influence the process of adopting and diffusing energy conservation 

measures? 
a. Which characteristics related to the retailer influence this process? 
b. Which characteristics related to the energy conservation measures influence this 

process? 
c. How do the above found characteristics influence the choice behavior of retailers 

regarding energy conservation measures? 
 

6. Which (policy) instruments are best suited to speed up the rate of diffusion of energy 
conservation measures taking the differences of the adopter segments into account? 

a. Which legal instruments are best suited to speed up the rate of diffusion of energy 
conservation measures taking the differences of the adopter segments into 
account? 

b. Which economic instruments are best suited to speed up the rate of diffusion of 
energy conservation measures taking the differences of the adopter segments into 
account? 

c. Which communicative instruments are best suited to speed up the rate of diffusion 
of energy conservation measures taking the differences of the adopter segments 
into account? 
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1.6 Research model 
Figure 1.2 shows a visualization of the research model that consists out of four parts. Each part 
is represented in this master’s thesis from literature study till evaluation. This paragraph 
explains the structure and framework of the research according to the figure below.  
 
 

4. Evaluation

3. Data analysis

2. Quantitative research

1. Literature study

2

Sustainable retail 
network

3

Energy conservation 
measures

4

Decision-making 
process

1

Sustainability in the 
retail sector

   1 – Specific characteristics of adopter categories
   2 – Choice behavior of retailers and specific adopter categories
   3 – Matching of instruments and target segments

Part I - Real estate experts

Stimulating instruments

Part II - Retailers

Adopter category
Adoptive behavior

Stimulating instruments

2

Reflection

3

Recommendations

1

Conclusion

 
 

Figure 1.2: Research model 
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Literature study 
• The first step is to define the concept of ‘sustainability’ and especially sustainability within 

the retail sector; 
• The second step in the literature study is to explain the network in which retailers act 

regarding sustainability of their retail premises and how this network plays a role in possible 
drivers and barriers for sustainable housing; 

• The third step contains the translation of the broad concept of sustainable housing into 
concrete measures to increase a retail property’s environmental friendliness; 

• The last step in the literature study is to define the decision-making process of retailers 
regarding energy conservation measures. 

 
Quantitative research 
The quantitative research contains two parts of data collection. First, data will be collected 
amongst real estate experts to receive insight in possible stimulating instruments. Second, the 
output of the first round of data collection will be used to collect data amongst retailers. 
Besides their opinion about stimulating instruments, they will also face questions to determine 
their adopter category and their related choice behavior. Surveys will be used in both cases. 
 
Data analysis 
The obtained data by conducted surveys will be analyzed differently. Data regarding adopter 
category and stimulating instruments will be analyzed with Excel. The obtained data regarding 
choice behavior of retailers will be analyzed according to conjoint analysis with the statistical 
package LIMDEP.  
 
Evaluation 
The final part of this thesis draws conclusions from the data analysis and answers the retail 
questions as stated in paragraph 1.5. In addition, there will be a reflection regarding achieving 
the research objective and finally recommendations will be made consisting of points of 
improvement of this research and lessons for the future concerning the sustainability challenge 
in the retail sector. 
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2. SUSTAINABLE RETAIL 
 
The first substantive chapter of this thesis will introduce the concept of sustainability and 
the increasing awareness for a sustainable the property sector. The difficulties regarding 
the ‘Vicious Circle of Blame’ will be discussed and uncertainties about returns as a 
possible cause.  Furthermore, sustainability in the retail sector will be introduced 
according to the aspirations, current achievements and willingness of retailers to improve 
the sustainable credits of their housing.  
 
 
 
2.1 A short introduction to sustainability  
This paragraph deals with the first question that comes in mind when researching sustainability. 
The broad concept of sustainability is difficult to define and can be interpreted in various ways. 
Therefore, in this paragraph the definition and the increasing awareness of sustainability will be 
explained in order to prevent confusion about this concept further out this thesis.  
 
2.1.1 What is ‘sustainability’? 
Definitions as social responsibility, climate change, green and environmental friendly are widely 
used although it is not always clear what is meant by these terms. People, companies, 
institutions and governments are using these terms bandied and often without clear 
explanation The most common definition of sustainability is that of the UN Committee in the 
Brundtland report 'Our Common Future’ (United Nations, 1987) stating that:  
 

"Sustainable development refers to development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs”. 

 
This landmark document suggests that creating separately existing environmental institutions is 
not enough because environmental issues are an integral part of all development policies. They 
are crucial to economic considerations and sector policies and should be integrated as part of 
energy decisions, social issues, and other issues of development work (Rogers, 2008). This 
relationship is also shown by the well-known and respected model of Elkington (1998), which 
uses in regard to sustainable development the terms ‘People, Planet, Profit’. The 3 P’s relate to 
the social dimension, the environmental aspect and the economic vitality of sustainability and a 
majority of companies are convinced that harmonizing those three links will produce return and 
continuity in the long run. Thus sustainability is the means by which we strive to achieve 
sustainable development where Brundlandt (1987), Elkington (1998) and many others argue 
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that sustainability has three interconnected dimensions: environmental, social and economic 
which is also referred to as the ‘triple bottom line’. O’Riordan et al. (2001 in: Wilkinson and 
Reed, 2007) and Lutzkendorf and Lorenz (2005 in: Wilkinson and Reed, 2007) developed 
alternative models of sustainable development based on the ‘triple bottom line’ approach and 
view sustainability as the assimilation of economic 
activity, social well-being and environmental integrity. 
As shown in figure 2.1 economic capital is central as 
the basis of wealth creation which propels 
development; however it is inhibited by 
environmental and social factors (Wilkinson and Reed, 
2007). Sustainability is strongly connected to 
Corporate Social Responsibility (CSR), which is the 
implementation of sustainability within an 
organization. CSR is concerned with the integration of 
the above mentioned environmental, social and 
economic considerations into business strategies and 
practices (Jones, 2009).  
 
2.1.2 Increasing awareness 
The awareness of the environmental responsibility and sustainability has increased 
substantially over the last decade and has acquired a place within the real estate sector. Recent 
publications such as the documentary of former U.S. Vice President Al Gore named “An 
Inconvenient Truth” and the well-known book “Cradle to Cradle” have had a catalytic impact 
and brought large publicity and widespread to sustainability. These publications and the 
discussion following awoke the world and inspired multiple politicians and business executives 
to take action. Governments, which have a steering role in maintaining and improving our living 
environment, are feeling the pressure to put their stamp on accomplishing a sustainable 
property sector (van Gelder, 2010).Two examples of the commitment of the Dutch government 
to their environmental task and responsibility are firstly the Kyoto-protocol (1997), which led to 
the agreement that the Netherlands should decrease their greenhouse gas emission with 6% 
over the period 2008-2012, and secondly, the European Union agreement (2007) agreeing upon 
a reduction of the CO2 emissions in 2020 by 20% compared to 1990 (Rijksoverheid, 2012). From 
the fact that the built environment produces 40% of the total carbon emissions in the country 
(Bouwfonds, 2010), we can conclude that as the ambitions become greater it is clear that the 
pressure on the real estate sector will increase in order to accomplish these goals. Key in this 
challenge is that 99 percent of the effort relates to 1 percent of the problem. While there are 
great achievements in construction, additions to stock are typically 1 percent per year 
(McNamara, 2007; CBS, 2012). As such, greening new development is the ‘slow lane’ to solving 

Figure 2.1: Three Pillars Model  (Wilkinson and Reed, 2007) 
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sustainability issues in the built environment and the big battle has to be conquered in the 
existing building stock.  
 
2.2 Sustainability in the commercial property sector  
This paragraph will deepen the concept of sustainability within the commercial property sector 
and translates this broad concept in a term that can be measured and rated.  In addition the 
Vicious Circle of Blame will be addressed and the fact that the uncertainty about return on 
sustainability and the limited understanding of potential benefits of sustainability keeps the 
Circle of Blame unbroken.   
 
2.2.1 Sustainable commercial properties 
As much as we would like to have it, there is no single, accepted definition of sustainable 
commercial property. RICS (2008) has a plausible attempt and states: 
 
“Sustainable real estate squeezes the current maximum utility achievable for owners, users and 

the wider public, out of the lowest possible use of land and throughput of energy and raw 
materials and by leading to the lowest possible impacts and risks for the global and local 

environment”. 
 
In spite of all those various definitions of sustainability, it is a necessity to translate them into 
criteria which indentify sustainability within the existing building stock in order to engage with 
the sustainability debate in a practical way. Research of Ellison and Sayce (2006) addresses the 
problem of the ambiguous definition by setting out a set of basic criteria upon an assessment of 
which a property’s sustainability can be based. Their research produced the following set of 
sustainability criteria for commercial property:  
• Energy efficiency: Operational energy efficiency impacts on the running costs of a property 

and buildings with large operational energy consumption are potentially less attractive to 
tenants and will become even less attractive as carbon reduction policies develop further; 

• Climate control: Air-conditioning has a substantial impact in terms of energy use and thus 
carbon emissions. However, there are also circumstances in which air-conditioning is 
appropriate while property without air condition may provide a poorer working 
environment; 

• Pollutants: An operating property should cause as less pollution for its environment as 
possible and the liability for any detected pollution depends heavily on the situation; 

• Water consumption: The cost of installing systems to reduce water usage normally 
outweigh any economic benefits that might be achieved through reduced business running 
costs, at least in climates where water is traditionally a plentiful resource; 
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• Waste management: Waste management is important for sustainability both through its 
direct impact on the environment and for the efficient use of resources and is currently a 
much more significant factor than water in tenant decision-making;  

• Adaptability: The adaptability of a building will affect its ability to meet changing occupier 
demand into the future, thus potentially increasing or decreasing its rate of depreciation 
and the time at which costly and environmentally damaging redevelopment is necessary; 

• Accessibility: In the context of sustainability the focus in on accessibility of a building’s 
location, i.e. via train, bus, foot or car, etc. and accessibility of a building’s location has been 
identified as one of the most important sustainability criteria in terms of value impact; 

• Occupier satisfaction: Occupier satisfaction with a building is a product of the ability of the 
building to support the tenant to function effectively in relation to their competitors; 

• Contextual fit: Contextual fit refers to the appropriateness of a building within its location. 
There are clearly instances where the presence of a particular building enhances or 
degrades its locality. 
 

Defining these nine sustainability criteria is the first step in translating the broad concept of 
sustainability into a tangible and measurable concept. 
 
2.2.2 Environmental rating schemes 
The concept of sustainability is emerging, however slowly,  in the property sector. This growth 
is partly driven by standardizing the assessment of sustainability and the development of 
environmental rating schemes for buildings (NSW, 2009). Sustainability cannot possibly be 
captured in exact numbers, though one would like to define the sustainability aspects of a 
building which can be accomplished by classifying the sustainability of the property. The 
industry and the government has developed multiple methods which lead to prove of the 
sustainability of the property by acquiring a label and act as evidence during the appraisal 
process. There are multiple classification methods used in the Netherlands: GRP Gebouw1, 
Greencalc+, LEED2 and BREEAM-NL3 (Ahold et al., 2011).  GPR Gebouw and Greencalc+ are both 
developed in the Netherlands while LEED was originated in the U.S. and BREEAM in the U.K. 
The two latter are also the most extensive and comprehensive of the four and since BREEAM 
has been adapted to the Dutch market by the Dutch Green Building Council (DGBC), BREEAM-
NL is the most well-known and used labeling method in the Netherlands. Despite of these 
rating tools, slow growth is being experienced and the uptake of rating tools has been limited 
(Wilkinson and Reed, 2007). Reasons for the slow growth regarding the implementation of 

                                                       
1 GPR: Gemeentelijke Praktijk Richtlijn  
2 LEED: Leadership in Energy and Environmental Design 
3 BREEAM: British Real Estate Environmental Assessment Method 
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sustainability principles tend to be based around the Circle of Blame and the lack of a business 
case for sustainable retail buildings (Ellison and Sayce, 2006).  
 
2.2.3 The Vicious Circle of Blame 
The restraint in uptake of sustainability principles and accompanying methods and tools 
revolves around the fact that the key issue for the property sector will be achieving a balance 
that addresses environmental demands while encouraging economic growth and meeting social 
needs of local communities which requires close working relationships between a broad range 
of stakeholders (Atisreal, 2008). However, that close working relationship has proved to be 
difficult and the spread of ‘green’ buildings has encountered some resistance and barriers 
which was already in 2000 described as a part of a Vicious Circle of Blame (Cadman, 2000). Buck 
(2008) explains that it is a vicious circle in which the parties involved – constructors, developers, 
investors and end users - blame each other for not enabling sustainable real estate. 
Constructors argue that they 
want to build sustainable 
properties but that their clients 
(the developers) do not want to 
pay any extra for a ‘green’ 
building. In turn, the 
developers say that they are 
willing to develop sustainable 
real estate; however the 
investor does not want to take 
the extra investment for his 
account. The latter party shifts 
the blame to the end users and 
argues that tenants are not 
prepared to pay more for 
sustainable buildings than for 
'standard' buildings. Finally, to 
close the circle end users express that their demand for sustainable real estate cannot be met 
because of a lack of supply. RICS (2008) shows how in theory each statement can be turned into 
a positive, turning the vicious circle into a virtuous circle (figure 2.2.). However, currently this is 
still theory, not reality.  
 
2.2.4 The return on sustainability 
Bennett (2006 in: Sayce et al., 2010) suggests that a limited understanding of the benefits of 
sustainable buildings has been a key inhibitor in the Vicious Circle of Blame, as has the 

Figure 2.2: Breaking the Vicious Circle of Blame (RICS, 2008) 
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perception that whilst it costs more to build or fit out buildings to a sustainable standard there 
is financially little to be gained to justify the extra expense. So far, some economic 
considerations that can be quantified – for example impacts of energy and water savings on 
operational budgets – however it remains difficult to map the returns of sustainability and the 
perception of return can differ from one stakeholder to the other. In addition, it should be 
noted that the arguments for sustainable commercial real estate are not limited to the 
economic benefits associated with sustainable properties (van Gelder, 2010). For instance, 
Bevan et al. (2004 in: Jones, 2006) indicates that pursuing a CSR policy has a wide range of 
potential benefits for an organization in the property sector: improved financial performance 
and profitability, reduced operating costs, long-term sustainability for companies and their 
employees, increased staff commitment and involvement, enhanced capacity to innovate, good 
relations with government and communities, better risk and crisis management, enhanced 
reputation and brand value, and the development of closer links with customers and greater 
awareness of their needs. 
 
Lutzkendorf and Habil (2011) argue that crucial stakeholders of the real estate industry have 
mainly financial interests and that it is therefore critical that a business model for the financing 
of sustainable properties be developed and at the same time that the interest amongst 
investors be sparked. For this reason, the majority of the currently available studies focus on 
proving a relationship between financial benefits and sustainability within the office market - 
hence the implementation of sustainability is the furthest along in this sector. For instance, 
recent empirical studies carried out by Miller et al. (2008), Fuerst and McAllister (2008 in: Sayce 
et al., 2010) and Eichholtz et al. (2009) indicate a positive value differentiation between 
certified office buildings and non-certified office buildings. Much of the literature argues that 
sustainable buildings are worth more to occupiers, based on grounds that they are more 
economic to run and offer better working environments. However, any evidence that tenants 
will be willing to pass on their cost savings in the way of additional rent is not proven (Sayce et 
al., 2010). At the end, it is evident that the advantages need to be analyzed from the point of 
view of the respective stakeholders (Lutzendorf and Habil, 2011). 
 
2.3 Sustainability in the retail sector 
The British Retail Consortium (2001 in: Jones et al., 2005) has a vision of what a sustainable 
retail sector has to be about, knowing: 
 

“A sustainable retail sector combines promoting a competitive sector with valuing the retail 
workforce and our local communities, improvement of our environmental performance and 

prudent use of natural resources”. 
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Again, the economic, social and environmental dimension plays the protagonist in a sustainable 
retail sector. This paragraph will explain the practical ambitions to realize their vision and in 
what this has resulted so far.  
 
2.3.1 Sustainable aspirations 
Before starting the process of increasing the sustainability of a retail property a certain 
aspiration level has to be chosen, which in the end of the process can be evaluated. The most 
common aspirations of increasing the sustainability of retail properties include (Ahold et al., 
2011): 
• Decrease of the energy performance coefficient (EPC): there is a legal obligation to develop 

all new shopping centers with an EPC below 2.6. As EPC is only concerned with building 
related energy consumption and this depends heavily on choices during the construction 
period, there are not (yet) any legal restrictions for the current retail stock;  

• Saving on the energy consumption: this contains decreasing the overall energy consumption 
including user bound energy consumption. This includes as well energy efficient product 
cooling, intelligent entrance facilities and clever responding to users’ behavior;  

• Acquiring a BREEAM-NL label: within the retail sector, BREEAM-NL is the most obvious 
rating tool in which the property will be judge based on nine different aspects. The acquired 
label is overall accepted as prove of the sustainability of the property;  

• Social-economical sustainability: retail has an important role in neighborhoods and inner 
city centers as it provides cohesion, a meeting place, employment, an attractive living 
environment and livability. However, it still remains difficult to measure the improvement 
of this type of sustainability.  

Chapter 4 will discuss the possibilities to improve the sustainability of retail property in more 
detail.  

 
2.3.2 Sustainable achievements 
In various European countries sustainable retail object have been developed – for instance 
Forum Duisburg (Germany) or Médiacité Luik (Belgium). However, there has not been any a 
(substantial) sustainable retail development or redevelopment in the Netherlands yet. One of 
the problems lies within the restrictive character of the Dutch retail market. Janssen (2011) 
explains that the Dutch retail structure can be characterized as intricate, fine-woven, and 
hierarchically differentiated. The history of retail planning has resulted in the fact that new 
centers were allowed only if they were seen as not competing with (but being complementary 
to) existing centers. Until recently, this restrictive planning policy protected the existing Dutch 
retail structure. Therefore fully enclosed shopping malls have only emerged at a relatively small 
scale, mainly in Dutch city centers. The restrictive characteristics of the retail market make it 
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difficult to incorporate sustainability principles in the Dutch retail (re)developments. Van Gelder 
(2010) gives several reasons:  
• The very high retail density in the Netherlands results in the fact that sustainability can take 

mainly place within the existing stock since expansion is limited; 
• Redevelopment of existing retail property will have to take mainly place in the inner city, 

which is a difficult task looking at the fragmentation of ownership, the small unit size and 
the protection of old buildings; 

• Retailers on the Dutch market are very careful with exchanging rates in regard to turnover 
and operating costs, which prevent proper insight and therefore further research; 

• A characteristic of most Dutch shopping streets is that units are often small, solitary, in shell 
state at the start of the rental period and without central management. This has led to the 
impression that achieving an improvement of the sustainability at this level is difficult. 

 
Despite of the restrictive characteristics of the Dutch retail market, there is increasing attention 
and interest for (re)developing sustainable retail. Mainly the growing proof that imbedding 
sustainability within retail will ensure a longer economic and functional lifetime and therefore 
resulting in value creation, has led to a higher priority to sustainability issues amongst 
developers and investors (JLL, 2011). This resulted in a market wide consensus that action has 
to be taken and even the start of some pilot projects, like Kleiweg in Gouda which includes the 
redevelopment of a shopping arcade in order to improve the sustainability of the object.   
 
2.4 Summary and conclusion 
This thesis starts with asking ourselves: What is sustainability in the real estate sector? It is well-
known that sustainability has gained ground in recent years and became an integral part of 
today's society. The built environment plays a major role, mainly due to their large CO2 
production. But it's not only increasing awareness; governments, businesses and especially 
civilians demand action and therefore concrete steps towards a sustainable society have to be 
taken. The built environment needs to play their part and significantly reduce the carbon 
footprint where the focus should be on existing buildings. Initiatives within the commercial real 
estate industry to classify and measure sustainability are growing rapidly; however their 
implementation remains behind, caused by the Vicious Circle of Blame, in which stakeholders 
continue to point fingers to each other and nobody wants to put the first step and be exposed 
to the involved risk. The fact that the financial - but also social and environmental - benefits of 
sustainable real estate are not sufficiently quantifiable and proven makes the risk to invest in 
sustainable real estate sector significant. On the other hand, sustainability is driven by trends 
such as increasing energy costs, stricter regulations and the current economic situation. Looking 
at the retail sector in particular, sustainability is even more in infancy than other real estate 
sector. The retail space is seen by most retailers as supporting to the core business and 
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sustainable housing does therefore not have their highest priority. This is reinforced because 
the occupational costs of retailers form only a relatively small proportion (10-15%) of total 
operating expenses and subsequently the energy costs are a small part of the overall 
occupational costs. Foreign examples show that the possibilities to ‘go green’ in the retail sector 
exist; however, the restrictive characteristics of the Dutch retail market make it a huge 
challenge which needs collaboration between all parties involved in the sustainability chain.    
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3. SUSTAINABLE RETAIL CHAIN 
 
As concluded in previous chapter, to meet the sustainability challenge successfully, the 
entire retail chain has to have the willingness to improve. Retailers focus on their 
customers since the primary interest of retailers is sales. For now, sustainability goes as far 
as selling sustainable products; however the (hopeful) expectation is that retailers will 
increasingly attach importance to sustainable housing as well. Retailers’ sustainability is 
closely related to the interest of the consumer and the investor. Therefore, this chapter will 
assess not only the viewpoint of the retailer on sustainability but the consumer and the 
investor will also be briefly discussed as well, since they are in the chain of the retailer. In 
addition, this chapter deepens the possible drivers and barriers that retailers may have 
when it comes to investing in sustainable housing in order to better understand the 
considerations of retailers.   
 
 
 
3.1 The investor 
The financial performance of the retail object is for the investor most important meaning that 
the costs associated with sustainability have to be recovered. In other words, sustainable retail 
is for an investor only of interest when there is a balance between the extra expenses and the 
extra revenues (Ahold et al., 2011). Retail landlords historically haven’t paid much attention to 
green building, largely because energy costs at most retail buildings are paid directly by the 
retailer, leaving little incentive for owners to embrace conservation (Hudgings, 2008). However, 
those attitudes are changing mainly caused by the increased belief that sustainable retail 
buildings can ensure added value for the investor. Besides financial benefits other benefits can 
be recognized as well, primarily in the social area which is expressed as the Social Return on 
Investment (SRI) (Ahold, et al., 2011). The financial benefits are fully in favor of the investor 
while the social benefits are in favor of the community. In the end, the added social value will 
contribute to the increase of the financial value since it will ensure a longer lifetime of the 
property.  
 
There has not been much research into the financial benefits of sustainable retail from an 
investors’ perspective, therefore the office market is acting as an example of those benefits. JLL 
(2011) and Ahold et al. (2011) show the (presumed) added value of sustainable properties,  
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retail included4: 
• Higher rental income and lettability; 
• Savings on energy consumption and maintenance costs; 
• Longer economic lifetime; 
• Lower risk premium; 
• Favorable financing costs. 
 
Insight in these possible benefits has resulted in growing importance of Corporate Social 
Responsibility (CSR) issues in retail investment markets and investors are giving increased 
importance to environmental, social and governance issues in their investment decision making 
and companies focus on the triple bottom line (Colliers, 2011; Newell, 2009).  
 
3.2 The consumer 
De Volkskrant - front page - March 25, 2010: "Consumer demands sustainable products, tipping 
point within 10 years”. This is one of many indications of an increased importance for 
costumers in regard to sustainable products, but what about sustainable housing in which these 
products are being sold? USP Marketing Consultancy has run a research in 2009 which 
concludes that a majority of Dutch consumers is willing to pay extra for products in an energy 
efficient shop, though it remains questionable whether these are social desirable answers and 
based on what happens in reality. This is substantiated by the vision ‘citizen and consumer’ by 
Chris Dutilh (manager sustainable development, Unilever). Within this mentality there is certain 
duplicity, namely that the citizen is thinking about social desirability and the consumer is 
thinking about his own interest. Dutilh (Ernst & Young, 2010) describes the consumer as a party 
that looks out for their own interest to issues as safety, health, tasteful and price. The citizen 
has however a wider viewpoint and thinks about the public interest as well. According to 
customer research the consumer is always interested in the social desirability of sustainability, 
however in practice only when sustainability has no additional costs. The fact that at first 
consumers relate sustainability to products and not to the operation of the retail business and 
the difference between social desirability and reality ensures that consumers have, at this 
point, no stimulating effect on retailers regarding the choice for sustainable housing (van 
Gelder, 2010).  
 
3.3  The retailer 
Within the past decade a variety of factors, including increasing consumer/ citizen awareness, 
pressure from government, trade unions and investors, new legislation, developments in 
information and communication technologies and media attention, has forced many retailers to 
                                                       
4 This is based on a situation in which landlord and tenant are different companies/ organizations 



Page | 31  
 

The retail 
prem

ises

The       
operation

The       
assortm

ent

Sustainability and CSR in the retail business

take an increasing and visible interest in sustainability  and the environmental, economic and 
social impact of their activities (Jones, 2005). Sustainability from a retailer’s viewpoint is part of 
the company’s CSR policy. If we zoom in on the retailer, than – according to Eurocommerce 
(2010) - CSR and therefore sustainability can be translated into:  
• Promoting more environmentally sustainable sourcing and production of products; 
• Improving the environmental performance of retailers’ premises; 
• Improving the environmental performance of the distribution; 
• Improving customer-oriented communications regarding sustainable consumption; 
• Promoting responsible consumer behavior regarding product use and disposal; 
• Periodically report on these commitments (CSR reporting). 
 
When combining above mentioned aspects of 
sustainability and CSR, than three umbrella 
areas can be distinguished: sustainability of the 
retail premises, operation based on CSR 
principles and sustainable products. This study 
focuses in particular on the sustainability of the 
retail premises. However, occupier behavior 
plays a significant role in the environmental 
performance of the retail premises. Therefore, 
the manner of conducting business in regard to 
the business premises is also taken into account (figure 3.1). The aspects outside the framework 
of this thesis - green products and transport in the supply chain - have been the focus points of 
many retailers so far and they have been giving little attention to the environmental 
friendliness of retail space itself (Thompson, 2007).   
 
A study of ING REIM and Jones Lang Lasalle (2011) - on the position of Dutch retailers in respect 
of sustainable housing - shows that 70% of all respondents find sustainability an important 
aspect in their decision making in regard to housing. However, only 6% - of retailers who have 
their decision making process on operational level - is willing to pay a premium on their rent for 
a sustainable retail premise. Retailers who have their decision making process in regard to 
sustainability matters on a strategic level, are more likely to pay a premium. This is obviated by 
the fact that the retail premises is seen as supporting to the core activities (sales) and therefore 
has not the highest priority. In addition, the housing costs are only a small part of the total 
operation costs and energy reduction offers therefore little financial benefits in order to 
recover the rent premium. Since the consumer is more focused on sustainable aspect of singles 
products and less conscious of the housing policy of the retailer, compensation by a higher 
turnover is unlikely as well.  

Figure 3.1: Focus point of retailer's sustainability 
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3.4 Retailers’ drivers and barriers to sustainable housing 
As the previous paragraph explains, the majority of all retailers finds sustainability an important 
aspects in their decision making towards housing, however only a small group actually acts 
upon their believe. This paragraph sets out numerous drivers and barriers which could 
influence retailers to act or not act upon their sustainable believe.  
 
3.4.1 Drivers 
Retail tenants can have multiple drivers to invest in sustainable housing. The model of Vyas and 
Cannon (2008; edited by: Liebrand, 2009) uses a distinction between push and pull factors.  
 
 

 

 
Push factors 
There are two push factors, knowing: stakeholders and legislation. Both will be discussed briefly 
in this paragraph.  
 
Stakeholders 
Retailers strongly depend on their stakeholders since the public call for sustainability is 
substantial. Elkington (1994) even points out that public opinion can be seen as one of the 
biggest driving forces behind sustainability initiatives. An influential stakeholder of retail 
companies are customers and consumer expectations and consumer awareness might also be a 
driver for sustainable stores.   
 
Legislation 
The role of legislation in the process to energy efficient shops will only increase the coming 
years. From 20135 every shopping center or individual shop will require an energy label and 
there have been initiatives to split responsibilities in regard to the shell and fit-out and 
installation within the building and the belonging energy label (further explanation in paragraph 
4.5). Second, the legislation on energy consumption and CO² emissions will become only 

                                                       
5 Due to the current demissionary cabinet there are uncertainties about these regulations.  
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Figure 3.2: Push and pull factors to sustainable housing (Liebrand, 2009)  
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stricter ant it will not only focus on the owner of a building but also to the user (retailer). For 
instance the energy performance coefficient (EPC) which will be tightened to 50% in 2017 
compared to 2007 (Ahold et al, 2011).  
 
Pull factors 
Pull factors are divided in factors arising from ideology or from the company’s strategy and 
these factors can ensure that retailers voluntarily proceed to the conservation of the leased 
property. Research of JLL (2008) concludes that public perception, cost and staff productivity 
are the main motives for sustainable housing.  
 
Ideology 
Liebrand (2009) explains that there are little (retail) organizations that want to preserve their 
real estate just from an ideological viewpoint. Market research of Stratus (2012) shows that 
cost savings is the main reason for taking energy efficient measures. However, reasons as CRS 
and environmental concerns are growing steadily over the last couple of years.  
 
Job satisfaction 
An important benefit of sustainable housing is the improved productivity, job satisfaction and 
reduced absenteeism. Especially in the office sector there are substantial financial benefits to 
achieve which have been proved by multiple studies in regard to linking favorable indoor 
climate to increased productivity. Looking at the retail sector, Agentschap NL (2010) points out 
that improving the indoor climate of shops reduces absenteeism. However, this could only be 
accomplished by closing the entrance door which is not (yet) negotiable by retailers at this 
moment in time.    
 
Public perception 
An important driver in deciding for sustainable housing is the marketing involved with regard to 
positively influencing the public perception of the organization. For retail companies the public 
perception of the customer is the most important and positively altering this public perception 
could increase sales. However, as been pointed out in paragraph 3.2 the consumer relates 
sustainability at this moment in specific to the products and not to the shops in which the 
products are being sold. Tielemans (2011) explains that sustainability of the shop is at this 
moment in time not a unique selling point (USP) which increases sales. However, the future 
expectation is that retailers will not be able to avoid the increasing consumer’s pressure to 
become more involved in the sustainability of the retail premises. The public can be informed 
about sustainable achievement by, for instance, a sign at the shop/ shopping mall entrance.  
Cost reduction 
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The current financial depression caused an increased attention for cost reduction at (retail) 
companies. Investments in energy-efficient measures respond to the anticipated increase of 
energy costs due to scarcity of finite energy sources and increasing taxes. Therefore, the 
expected increase in energy costs is one of the main drivers to invest in sustainable measures. 
However, among retailers there is reluctance in regard to investments with a long payback 
period like most sustainability measures. Government grants and fiscal benefits could stimulate 
to invest in these measures which could lower the threshold for retailers. In addition, a 
shopping center manager indicated that there are perhaps possibilities for financial 
arrangements in which the owner of the shopping mall – who has in general more capital - 
invests in the sustainable measures in the retailer’s store and in return receives the 
accomplished energy savings.  
 
3.4.2 Barriers  
Wilkinson and Reed (2007) discuss barriers to sustainable real estate and divide those barriers 
in social, economical and environmental barriers which relate to the three interconnected 
dimensions of sustainability (please see chapter 2).  
 
Social 
Social barriers are sometimes referred to as ‘behavioral barriers’ because they are comprised of 
attitudes and beliefs which act as barriers to action. For example a social barrier revolves 
around the lack of knowledge/ understanding of the issue and the complexity of the subject. 
The complexity is about not easy recognizing of the direct and indirect benefits and 
disadvantages of sustainable real estate, especially for small retail organizations (Ellison and 
Reed, 2007). Liebrand (2009) explains there is also a barrier in regard to the awareness of the 
responsible person(s) for the company’s sustainability policy within large (retail) organizations. 
Tielemans (2011) points out that a frequent problem in (particularly) commercial real estate is 
the cooperation between different tenants which is necessary to prevent disadvantages of 
measures. A clear example is the closing of the shop entrance. Retailers will be less willing to 
close the door in order to save energy when the adjacent shop does not close the door as well. 
Finally, there is a major barrier between the acceptance of sustainability issues and acting upon 
those beliefs. Many individuals or organizations will accept the premise of the science regarding 
climate change but do not change their behavior to reduce their environmental impact (Elison 
and Sayce, 2006).  
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Economical 
The economic barriers to conservation of retail premises are powerful and include financial gain 
motives. The costs of conservation of their retail premises play an important role in accepting 
energy-efficient measures. Currently, a economic barrier is that whilst the benefits of 
sustainable retail is clear from a wider environmental perspective, the financial costs of those 
measures are not very well-known. There is a lack of widely available and understood cost-
comparison data. The same goes for the financial benefits that sustainable measures should 
bring of which there is also too little knowledge and measurable evidence (Elison and Sayce, 
2006). Another economic barrier is the conflicting term vision between long-term and short-
term. Retailers have a more short-term perspective which is even strengthened by the trend in 
shortening lease terms. In the contrary, investments in sustainable measures require a more 
long-term vision since the payback period is often relatively long.  Inadequate funds is also a 
significant barrier because numerous retailers have not enough funds to invest in sustainable 
measures and would rather invest it in other revenue generating measures, for example a web 
shop.  
 
Environmental 
Wilkinson and Reed (2007) explain that environmental barriers are mainly related to 
governmental programs and policies with the aim of reducing energy consumption. These 
programs and policies focus on energy savings while producing indirect benefits as well, such as 
quality improvement of the immediate environment (adjoining building but also entire 
neighborhoods). These indirect benefits would also be beneficial for the representativeness of 
the shopping area. Nevertheless, these indirect advantages are not clearly demonstrated and 
understood by retailers. Liebrand (2009) explains that environmental barriers have in general 
the least weight in the decision process of retailers in regard to sustainable measures.  
 
3.5 Summary and conclusion 
After the initial impetus in the previous chapter, this chapter goes further into detail about the 
second research question: What is the viewpoint of the retailer and other actors in the 
sustainable retail chain? The main actors in the chain of retail real estate are the investor 
(provider) and the retailer (user). However, what distinguishes retail from other sectors is the 
direct presence of the consumer. As long as all three parties are not convinced of the necessity 
of preserving retail properties and act upon that believe, things will not move. In this thesis 
there is specific attention for the consideration of retailers regarding investing in sustainable 
housing. Research shows that from an ideological viewpoint most retailers find sustainability an 
important aspect in their decision-making; however the way they act does not reflect this 
finding. Reasons can be found in the fact that retailers have social, economical and 
environmental barriers to sustainable housing. And at this moment, these barriers outweigh 
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the drivers of sustainable housing. In order to clear the road for sustainable housing, the push 
factors, like opinion of stakeholders and legislation, and the pull factors, like public perception, 
cost and staff productivity should be strengthened and the barriers should be eliminated. 
Further out this thesis the decision-making process and influential aspects in this process will be 
discussed in more detail.  
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4. ENERGY CONSERVATION IN SHOPPING MALLS 
 
This chapter further explains sustainability in existing retail properties. Since the 
sustainability challenge proves to be difficult duo to the restrictive characteristics of the 
Dutch retail market, this thesis focuses in specific on shopping centers because success rate 
is assumed to be higher than in inner-city solidarity units.  It is concluded that energy 
reduction has the most potential to improve sustainability of existing shopping malls.. 
Furthermore this chapter will explain the split responsibility in regard to the use of energy 
between investor and retailer and how this affects the possibilities for each party to take 
actions according to the energy reduction method of ‘Trias Energetica’. Finally, the energy 
label will be discussed as a method to make energy consumption in retail property 
quantifiable.  
 
 
 
4.1 Energy as main culprit  
As shown in chapter 2, sustainability is a rather broad concept which is hard to define. Ellison 
and Sayce (2006) divided the concept in nine aspects and also the rating tool of BREEAM used 
nine different attributes of sustainability (figure 4.1). As this research focuses on the existing 
retail stock, Thompson (2007) explains that it is clear that energy is central to the ability of 
retailers to improve the environmental credentials of their property and BREEAM allocates the 
highest weighting factor to the aspect ‘energy’. In addition, the government has sharpened the 
rules towards energy performance of retail buildings and this is translated into an energy 
performance requirement (EPC in Dutch). In 2017 this regulation will be tightened by 50% 
compared to 2007, knowing from 3.4 (2007) to 1.7 (2017). These facts together have resulted in 
the choice to focus this research on energy reduction in shopping malls.  
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 (Ellison and Sayce, 2006)  Figure 4.1: Nine aspects of sustainability   (Breeam, 2011) 
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4.2 Energy consumption in shopping malls 
One key requirement for the operation of modern retail centers is a secure power supply. 
Providing a broad assortment of products and creating sophisticated shopping environments 
entail a high energy demand (Eurocommerce, 2010). A shopping mall uses three to four times 
more energy per square meter than an average dwelling. There is a distinction between 
property related energy consumption and user related energy consumption. The main property 
related energy consumption is heating, cooling, lighting and ventilation. User related energy 
consumption deals with product cooling, checkouts, computers, catering appliances etc. (Ahold 
et al., 2011).  
 
   Food      Non-Food 

 
Figure 4.2 shows the energy consumption in retail units. If we look at the energy consumption 
in hypermarkets, which are food-driven, the electricity is mainly used for food refrigeration. 
Compared to non-food units the highest energy consumption has store lightning (ca. 50%). The 
large hypermarkets in the Netherlands - for instance Albert Heijn and Lidl – are already taking 
measures to reduce the electricity consumption due to food refrigeration of which covering the 
product cooling is the main undertaken measure. Besides food refrigeration, the main energy 
culprits are (Ahold et al, 2011): 
• Lighting: Good store design and attractive presentation of merchandise are increasingly 

becoming factors in competitiveness. How lighting is used in a shop can play a decisive role, 
in particular in the textile and furniture sectors; 

• Ventilation systems: Nearly all retail locations use ventilation systems to ensure air 
exchange which is mainly required for hygienic reasons. The ventilation systems that 
provide for a continuous inflow of fresh air are driven by powerful electric motors; 

• Heating/cooling: Today’s customers take it for granted that store environments will have a 
comfortable temperature. In addition to energy consumption for heating during winter time 

Figure 4.2: Energy consumption in retail units (Eurocommerce, 2010) 
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the rising average temperatures in the Netherlands also result in increased operating hours 
for air conditioning systems. 

 
4.3 The division of responsibility 
The traditional way of developing a shopping mall is that the developer designs and develops 
the property, lets the hull retail units to retailers and subsequently sells the shopping mall in a 
let state to the investor. After renting out the hull unit, the retailer controls the design, energy 
supply and energy use. In addition, the retailer will remove these installations and fit-out works 
after ending the lease contract and leaving the shopping mall. For the owner it is difficult to 
steer sustainable use of energy in the store. Compared to individual ownership of solitary units 
in inner cities, a shopping mall owner has slightly more influence because of general public 
areas of which the owner is responsible for the equipment, maintenance and energy supply. 
However, still the measurements that shopping mall owners can take themselves is rather 
limited especially since the vast majority of the total energy use in shopping malls is under the 
responsibility of the retailer (JLL, 2011).  
 
In general the responsibility of a shopping mall can be divided into two areas: the shell and the 
required fit-out and installations in order to operate the building (table 4.3 on the next page 
gives a visual overview). Secondly, the shell will require fit-out and installations in both the 
general area and the retail units. There are two different approaches to lower the energy 
consumption in shopping malls in which the difficulty of split incentive plays a part: 
 
• The investor runs sustainability interventions at shopping mall level to the extent available 

for him and negotiates subsequently about rental increase and decrease of service charges. 
Roughly put, as long as the rental increase does not equal or outweigh the service charge 
decrease, the investor will not be willing to run the interventions. The investor can run 
interventions in regard to the shell and the general area; 

• The retailer runs sustainability interventions on unit level which ensures a decrease of his 
own energy costs and calculates the financial feasibility according to the payback period of 
the interventions and the maturity of the lease contract. Roughly, put, as long as the 
payback period will be longer than the maturity of the lease contract, the retailer will not be 
willing to run the interventions. An extra difficulty is the trend of shortening the lease terms 
in general.  
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Table 4.3: Division of responsibility in a shopping mall 

 

 
 
*) There are two types of central corridors, first the type of corridor that is not heated, naturally ventilated and no mechanic cooling in summer 
time and the second type is a central corridor that is provided with heating, cooling and mechanic ventilation which increases the energy 
consumption of the mall substantially.  

 
Ideally both shell and fit-out and installations will be optimized in order to utilize the maximum 
potential for energy reduction in shopping malls. As explained in the beginning of this thesis, 
the investor is more and more willing to invest in increasing the sustainability of their shopping 
malls and multiple investors are also taken measures to the extent available for him. However, 
they need retailers to take actions as well since the substantial part of energy savings can be 
established in the shops of which the retailer is responsible. Therefore this research focuses in 
specific on the possibilities for energy conservation measures of a retailer in their own shop.  
 
4.4 Trias Energetica 
To achieve the most sustainable energy 
supply, Novem – nowadays 
AgentschapNL- has developed in 1996 a 
strategy to implement energy efficient 
techniques into the real estate market, 
which is also known under the term 
'Trias Energetica' (Kirkels, 2003). This 
strategy uses three steps in which the 
first step is the most sustainable and the 
third step the least. The first step is to 
reduce energy consumption. When this 
step is used to the maximum, it can be 
switched to the second way of saving. 
The second step concerns the use of 
renewable energy to meet the limited Figure 4.4: Trias Energetica (Kirkels, 2003) 
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Owner Retailer
Shell x
Fit-out and installations x

Heating x
Cooling x
Hot water system x
Ventilation x
Lighting x
Shop entrance x

energy demand. Again, when all possible measures have been taken, the third step will be 
applied. This concerns the use of fossil fuels for energy which cannot be limited (step 1) and 
cannot be provided in a sustainable way (step 2). These finite resources need to be used 
economical and efficient. The three steps are used to define energy reduction measures in 
shopping malls.  
 
The difficulty with shopping malls is the split responsibility of shell and fit-out and installations 
and therefore the possibilities for retailers to implement certain measures according to the 
‘Trias Energetica’. To show these differences, the three steps will be discussed briefly:  
1. Reduce demand for energy 

a. Example: proper insulation of roof and walls 
b. Energy reduction in: shopping center in general  
c. Responsibility: investor 

2. Use sustainable sources 
a. Example: solar cells and thermal storage 
b. Energy reduction in: shopping center in general 
c. Responsibility: investor 

3. Efficient production and use of fossil energy 
a. Example: LED lighting  
b. Energy reduction in: general area b.    Energy reduction in: individual unit 
c. Responsibility: investor   c.    Responsibility: retailer 

 
This shows that the measures/ techniques that retailers can, and from an investor’s perspective 
preferably should, implement concern the efficient production and use of fossil energy in the 
individual units.  
 
4.5 Energy label 
As concluded in the previous paragraphs, this thesis focuses specifically on measures in shop 
units which efficiently produce and use fossil 
energy. However, this raises questions about 
quantifying high energy efficiency in regard to 
(retail) buildings and related energy-efficient 
measures. Therefore, Europe has set the EPBD 
directive (Energy Performance of Buildings 
Directive) which obliged all EU countries to 
follow five specific activities to improve the 
energy performance of building in Europe. The 
Netherlands has translated this directive into an 

  Table 4.5: Energy label aspects (DGMR, 2011) 
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Energy label which is a tool to measure and benchmark the energy-efficiency of real estate. The 
label shows the energy performance of buildings in an energy index and a standardized energy 
rating (A  G and different colors). Very energy efficient buildings receive an A rating and a 
bright green color, very non-efficient buildings have a G rating and are bright red. This method 
can be compared to the energy labels that are used in the white goods sector (for example in 
refrigerators). Table 4.5 shows the aspects which are taken into account when labeling a retail 
property. The aspects for which the retailer has to take responsibility include the main energy 
culprit like lighting, ventilation and heating/ cooling, but also includes hot water system and the 
shop entrance as focus points when reducing the energy consumption in shops.  
 
4.6 Summary and conclusion 
This chapter serves as an answer to the research question: how can the sustainability of retail 
property be improved? Energy consumption in shopping malls is the main culprit regarding 
sustainability and therefore the greatest improvements can be achieved by lowering this 
consumption. Energy consumption is not only based on the quality of the building (shell), but 
the majority of the energy consumption in shopping malls comes from installations and fit-out 
appliances in the general area and, especially, the shop units. Research has shown that lighting, 
ventilation and heating/ cooling mainly determine the energy consumption in shop units. Since 
this thesis focuses on retailers and their possibilities improve the environmental friendliness of 
the retail space, the energy consumption in the shop units, for which the retailer is responsible, 
is the center of attention. According to the theory of Trias Energetica, the measures that a 
retailer can implement concern the efficient production and use of fossil energy in the 
individual units. To quantify the efficiency of the production and use of fossil energy, Europe 
has set standards which the Netherlands translated into the Energy label, which varies from a G 
label (very inefficient) to an A label (very efficient). The ultimate goal regarding a sustainable 
retail sector is therefore the best possible energy label (A) for all retail property.  
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5. DECISION-MAKING PROCESS OF RETAILERS 
 
In this chapter the process until the actual implementation of energy conservation 
measures will be explained in detail. Adopting energy conservation measures can be seen 
as adopting innovations and therefore the innovation-decision process of Rogers (2003) is 
used as basis for the process of adopting energy conservation measures among retailers in 
shopping centers.  In addition, there is special focus on how the adoption of energy 
conservation measures diffuses through a social system, in this case a shopping center. 
Many retailers will not make a deliberate and conscious choice to invest in energy 
conservation measures, however over time they will ‘go with the flow’ of the social system 
they are in.  
 
 
 
5.1 Energy conservation measures seen as innovations 
As has been mentioned before, conservation of existing retail properties is still in its infancy, 
mainly due to the reluctance of retailers, although several forms of energy-efficient techniques 
exist already for quite some time. For instance solar cells, however this technique is not 
implemented on a large scale in shopping malls. Therefore energy conservation techniques can 
be seen as innovate products in the retail property sector (Hennekij, 2010). Innovations are 
products that are recently introduced and are perceived as rather new compared to existing 
products. There are several definitions of the concept of innovation. Korteland (2011) has 
found four aspects that characterize the concept of innovation:  

• An idea or practice that is new to the organization; 
• An improvement compared to the current situation; 
• First attempt to bring interventions into practice; 
• It reflects a process as well as the end result.  

 
Retailers - and in to a lesser extent investors - should still ‘adopt’ the innovative techniques. 
Getting a new idea adopted, even when it has obvious advantages, is difficult. Many 
innovations require a lengthy period of many years from the time when they become available 
to the time when they are widely adopted. An example is the LED lighting, which is already 
available on the market for several years and although it has its obvious advantages, it is still 
not widely accepted. Therefore, the common problem for many organizations is how to speed 
up the rate of diffusion of an innovation (Rogers, 2003).  
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As pointed out in the previous chapters, the real estate owners will benefit from retailers taking 
energy saving measures since the overall energy label of their property will increase and they 
expect value of the property to increase as well. In addition, the government has the ambition 
to decrease the CO2 production by 20% in 2020 in which the existing building stock plays a large 
role. As we can see, both investors and government will benefit from acceleration of the 
diffusion rate regarding energy efficient measures. Although it still remains questionable how 
this can be achieved.  
 
5.2 Adoption of innovations 
Before an innovation can be diffused through a social system, it first needs to be adopted by 
individuals or organization. Rogers (2003) states in his the most widely accepted view on the 
innovation process that the innovation-decision process is the process through which an 
individual (or other decision-making unit) passes from first knowledge of an innovation, to 
forming an attitude toward the innovation, to a decision to adopt or reject, to implementation 
of the new idea, and to confirmation of this decision. This process consists of five stages: (1) 
knowledge, when the individual is exposed to the innovation's existence and gains an 
understanding of how it functions; (2) persuasion, when the individual forms a favorable or 
unfavorable attitude toward the innovation; (3) decision, when the individual engages in 
activities that lead to a choice to adopt or reject the innovation; (4) implementation, when the 
individual puts an innovation into use; and (5) confirmation, when the individual seeks 
reinforcement for an innovation-decision already made but may reverse the decision if exposed 
to conflicting messages about it. Figure 5.1 shows the innovation-decision model of Rogers 
(2003) with a slight alteration by the author which will be explained in paragraph 5.3.  

Figure 5.1: Innovation-decision model (Rogers, 2003, edited by author) 
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5.2.1 Knowledge stage 
The first phase, knowledge phase, commences when an individual or other decision-making 
unit (in this case, retailer) is exposed to an innovation’s existence and gains an understanding of 
how it functions. When dealing with an innovation often questions are asked like: “What does 
the innovation mean?”, “How does it work?” and “Why should I implemented it?”. The first 
question is about consciousness and Rogers (2003) explains that this consciousness ensures an 
individual to get motivated to answer the two following questions as well. When there is not 
enough knowledge available, it is likely that the innovation will be rejected (van Benthem, 
2010). If one has absorbed all the information and knowledge, the next stage (Persuasion) will 
follow.  
 
5.2.2 Persuasion stage 
During the second phase the decision-making unit will develop a positive or negative attitude 
towards the innovation. At this stage, selective perception plays an important role, because in 
this phase the individual is more psychologically involved. The individual is actively seeking 
information regarding the innovation (energy conservation measure). The persuasion phase is a 
very important stage in the innovation decision process, because here individual behavior and 
perceptions are developed with regard to innovation (van Benthem, 2010). When the positive 
or negative attitude towards the innovation is formed, the next stage (Decision) will follow.  
 
5.2.3 Decision stage 
The third stage of the decision process, the actual decision, begins when an individual or 
organization takes concrete steps on the choice pro or con adoption. By adoption Rogers (2003 
in: van Benthem, 2010) understands that if one adopts the innovation, it also will make full use 
of it. Good preparation and correct information in the second stage can take away (a part of) 
the barriers and further strengthen the drivers of the retailers (see paragraph 3.4). It is 
important to note that proper preparation can also make clear that the only correct decision is 
a negative one.  
 
5.2.4 Implementation stage 
The implementation - or adoption - stage means that the organization is going to actually 
implement the energy conservation measure(s). De implementation phase may take time, but 
at a certain moment the implemented innovation will be ‘normal’ for the user. At the time this 
stage is achieved, the implementation phase is completed.  
 
5.2.5 Confirmation stage 
Once an innovation is implemented, one would think that the process is completed, but 
research (Mason, 1962 in: van Benthem, 2010) has shown that there is often an additional 
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phase: the confirmation stage. The confirmation phase means that after one has implemented 
an innovation, they will look for information which confirms the choice for adopting the 
innovation. 
 
5.3 Rate of adoption 
Rogers (2003) states that the characteristics of the decision-making unit and the perceived 
characteristics of the innovation influence the rate of adoption. In addition to his theory, the 
way characteristics of an innovation are perceived has to do with the set out goal of adopting 
that innovation (see figure 5.1). Lindenberg and Steg (2007) distinguish three different goal 
frames: a hedonic, gain en normative goal frame. The way these three goal frames are included 
in the decision-making of retailers will influence the way they perceive the energy conservation 
measure(s). All three concepts will be explained in the next paragraphs.  
 
5.3.1 Characteristics of the decision-making unit 
As will be explained in the next chapter, the decision-making unit (retailer) has different 
characteristics. In this research retailers will be distinguished by branch, type of retail company 
and size of retail company. It will be interesting to find out whether and how these three 
characteristics of the decision-making unit influence their adoptive behavior. Subsequently, 
retailers will be separated by degree of innovativeness which results in a classification by 
adoption category.  
 
5.3.2 Goal frame 
A goal ‘frame’ is the way in which people process information and act upon it. When people 
change their goals, they will also perceive the situation differently (Lindenberg and Steg, 2007). 
In this case the situation is the characteristics of the innovation. There are three such goals that 
have been identified and described in some detail and that seem highly relevant for 
environmental behavior and decision-making. They are the hedonic goal ‘to feel better right 
now,’ the gain goal ‘to guard and improve one’s resources,’ and the normative goal ‘to act 
appropriately.’ When such a goal is activated it will influence what persons think, what 
information they are sensitive to, what action alternatives they perceive, and how they will act 
(Lindenberg and Steg, 2007). In short, the three different goal frames can be described as 
follow: 
 
• Hedonic goal: The time horizon of a hedonic goal frame is very short and the criterion for 

goal realization is an improvement in the way one feels. People in a hedonic frame are 
especially sensitive to what increases and what decreases their pleasure and affects their 
mood; 
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• Gain goal:  A gain goal frame will make people very sensitive to changes in their personal 
resources. Its time horizon is middle or long term and the criterion for goal realization is an 
improvement of (or prevention of decrease in) one’s resources or efficiency of resources; 

• Normative goal:  A normative goal frame is associated with appropriateness. It will make 
people especially sensitive to what they think one ought to do. Thus, the important aspects 
of a situation are normative, both in the sense that one is sensitive to  ‘oughts’ according to 
self or others and sensitive to what one observes other people doing.  

 
5.3.3 Perceived characteristics of the innovation 
As can be seen in figure 5.1 the perceived characteristics of an innovation influence the 
persuasion phase and therefore the rate of adoption. Rogers (2003) explains that there are five 
attributes of innovations: (I) relative advantage, (II) compatibility, (III) complexity, (IV) 
trialability, and (V) observability. These will be all briefly explained below. The previous 
paragraph explained that the goal frame influences how the characteristics of an innovation are 
perceived. Therefore the type of goal strengthens or weakens the weight of one or multiple 
attributes in the adoption decision. Chapter 7 will use the concept of these five attributes of 
innovations in order to test the choice behavior of retailers regarding adopting energy 
conservation.  
 

I. Relative advantage: The degree to which the innovation is perceived as better than other 
ideas. The relative advantage has a number of sub dimensions, e.g.: economic profitability, 
low initial cost, savings in time and the immediacy of the reward. Especially the latter plays 
an important role in adopting innovations, in this case energy conservation measures, since 
the relative financial advantage lies somewhere in the future. Ultimately, the nature of the 
innovation's relative advantage is important for adopters; 

II. Compatibility: The degree to which an innovation is perceived as consistent with existing 
values, past experiences and needs of potential adopters. If an innovation is seen as 
compatible then the innovation is less threatening and therefore there is less uncertainty 
regarding the innovation. Often potential adopters do not recognize that they are in need of 
an  innovation. If potential adopters once realize that they do indeed need an innovation, 
this will increase the adoption rate; 

III. Complexity: The extent to which an innovation is perceived as a complex both in use and in 
understanding. This means that complexity is a negative relationship with the adoption rate 
of an innovation;  

IV. Trialability: The extent of being able to experiment with the innovation. If new ideas can be 
tested first by the potential adopters it is more likely that the innovation will be accepted. 
So it is clear that trialability has a positive relationship with the adoption rate of an 
innovation; 
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V. Observability: The extent to which the results of an innovation are visible to others. Some 
ideas are more easily observed and communicated to individuals. Other innovations are 
harder to notice and to explain to individuals. The observability has a positive relationship 
with the adoption rate.  

 
5.4 Diffusion of innovations 
The widely acceptance of innovations, so a high adoption rate, has mainly to do with whether 
or not the innovation is successful diffused. Rogers (2003) explains that diffusion is the process 
in which an innovation is communicated through certain channels over time among the 
member of a social system. It is a special type of communication, in that the messages are 
concerned with new ideas. Diffusion is a kind of social change, defined as a process by which 
alteration occurs in the structure and the function of a social system. When new ideas are 
invented, diffused, and adopted or rejected, leading to certain consequences, social change 
occurs. There are four main elements of diffusion are therefore: the innovation, communication 
channels, time and the social system. Below all four elements will be further explained. 
  
• The innovation: an idea or an object that is perceived as something new by an individual. 

The perceived newness of an idea determines the response of an individual towards this 
idea. If the idea seems new to an individual, it can be seen as an innovation; 

• Communication channels:  are the means by which messages get from one individual to 
another. Mass media channels are more effective in creating knowledge (phase I) of 
innovations, whereas interpersonal channels are more effective in forming and changing 
attitudes (phase II) toward a new idea, and thus influencing the decision to adopt or reject a 
new idea;  

• Time:  a very important element in the diffusion of innovations model. The innovation-
decision period is the length for an individual or organization to pass through the 
innovation-decision process. The length of the innovation decision period is usually 
measured from first knowledge to the decision to adopt or reject.  As explained before, 
both investors as government want to speed up the process by which innovations are 
adopted. Shortening the innovation-decision period is one of the main methods of speeding 
the diffusion of an innovation for most individuals. Therefore it is essential to focus on the 
first (knowledge) en second (persuasion) phase of the innovation-decision process; 

• A social system: a set of interrelated units that are engaged in joint problem solving to 
accomplish a common goal. In this case, the common goal is the optimal energy label for 
the shopping center. The members of a social system are not only units, but this could also 
be individuals, informal groups, organizations or subsystems. Again, in this case the 
interrelated units are the tenants of the retail units in the shopping center. Diffusion always 
takes place within a social system. An important concept within the social system is an 



Page | 49  
 

opinion leader. Individuals within a social system will follow opinion leaders with certain 
decisions.  

 
Chapter 8 contains an analysis on how diffusion of energy conservation measures can be 
accelerated by the use of several (possibly) stimulating tools. These tools influence the 
knowledge and the persuasion stage of the decision-making process regarding adopting energy 
conservation measures.  
 
5.5 Summary and conclusion 
The chapter serves as an answer to the research question: how is the process of decision-
making of retailers in regard to energy conservation measures? Since energy conservation 
measures are new to most retailers, they can be seen as a type of innovation. As with all 
innovations, it takes time to adopt them and come to a moment at which they are viewed as 
‘normal’ or ‘standard’. Taking this as a starting point in the discussion about implementing 
energy conservation measures in the retail sector evokes a different discussion than just a cost-
benefit analysis. If we plunge further into the matter of innovations, then it can be concluded 
that adoption of an innovation is a process with several phases. First, individuals, organization 
or in this case retailers need to obtain a certain level of knowledge about the innovation. When 
they have obtained a sufficient amount of information, the decision-maker will move further to 
the persuasion stage. In this phase the decision-making unit will form a positive or negative 
attitude towards the innovation. This attitude is followed by the actual moment of decision-
making in which the decision can be adopted or rejected. In case of adopting the innovation, 
the fourth phase concerns the implementation of the innovation and finally the decision-maker 
will look for confirmation of his/ her previous choice. According to Rogers (2003) the outcome 
in the decision stage, so adopting or rejecting the innovation, is influenced by two aspects: the 
characteristics of the decision-making unit and the perceived characteristics of the innovation. 
However, in addition to the theory of Rogers (2003), the way the innovation is perceived is 
influenced by the goal frame of the decision-making unit. The way in which the five attributes 
of an innovation (relative advantage, compatibility, complexity, trialability and observability) 
are perceived depends on predominant goal frame. A predominant gain goal will be followed 
by a different perception of the innovation, then a predominant normative goal. Also the 
interaction between the goal frames would influence the adoption rate of an innovation. 
Therefore, chapters 6 and 7 in this thesis will focus on the influence of the characteristics of the 
decision-making unit (retailer), the perceived characteristics of the innovation and the goal 
frame on the adoptive behavior of retailers in regard to energy conservation measures. 
Subsequently, widely acceptance of innovations, so a high adoption rate, has mainly to do with 
whether or not the innovation is successful diffused. The four main elements of diffusion are: 
the innovation, communication channels, time and the social system. Chapter 8 will discuss 
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how diffusion of energy conservation measures can be accelerated by the use of several 
(possibly) stimulating tools. These tools influence the knowledge and the persuasion stage of 
the decision-making process regarding adopting energy conservation measures. 
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6. ADOPTER SEGMENTS 
 
Rogers (2003) explains that target groups are not homogeneous in their behavioral 
change and can be segmented based on several aspects. Egmond (2006) points out that 
interventions used to influence the target group retailers will be more effective if they take 
into account that actors differ in the speed with which they are ready to accept new 
circumstances or to adapt their behavior to a new situation. As explained in the previous 
chapter the characteristics of the decision-making unit (retailer) influences the adoption 
rate, meaning that different characteristics are followed by different rates of adoption. This 
chapter contains an overview of the retailers and their characteristics belonging to the 
different adopter segments. A survey is used to differentiate adopter segments within the 
target groups. 
 
 
 
6.1 Theoretical assumption  
In order to achieve an energy efficient retail sector, retailers must be influenced to adopt 
energy conservation measures, like LED lighting, on a large scale. In other words, the innovation 
must diffuse through the entire target group called the social system. We know, however, that 
target groups are not homogeneous in their behavioral change (Egmond, 2006). As explained in 
the previous chapter, adopting energy conservation measures can be seen as an innovation 
(Rogers, 1995). The diffusion theory of Rogers (1995) describes the process towards full 
implementation of innovations. The rate of diffusion of the innovation depends on how quickly 
actors, in this regard retailers, adopt the innovation. Actors within the target group ‘retailers’, 
however, differ in their speed of adopting innovation. There is always a relatively small group of 
first adopters, followed by later adopters. Egmond (2006) explains that some people or 
organizations are more receptive to change and adopt these changes relatively fast, while 
others ‘wait and see’ whether others implement the changes and what the consequences are. 
The theory of Rogers (2003) defines an adopter category as a classification of individuals within 
a social system on the basis of innovativeness and suggests a total of five categories of adopters 
in order to standardize the usage of adopter categories in diffusion research. The behavioral 
change of target groups begins with a group of first-adopters, called the ‘innovators’, and ‘early 
adopters’ (Rogers, 1995). After this group the rest will follow gradually over time: the ‘early 
majority’, the ‘late majority’ and, finally, the ‘laggards’ (Egmond, 2006). The categories of 
adopters are:  
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• Innovators are the first individuals to adopt an innovation and are gatekeepers with respect 
to the flow of innovations to the target group. They are always actively searching for new 
ideas and innovations; 

• Early Adopters are the second fastest individuals who adopt an innovation. These 
individuals have the highest degree of opinion leadership among the other adopter 
categories. They decide to adopt innovations on a deliberate basis, driven by vision;  

• The Early Majority adopts an innovation after a varying degree of time. This time of 
adoption is significantly longer than the innovators and early adopters. They adopt with 
willingness and care;  

• The Late Majority adopts an innovation after the average member of the society. These 
individuals approach an innovation with a high degree of skepticism. The adoption is usually 
an economic necessity based on peer pressure;  

• Laggards are the last to adopt an innovation. These individuals typically have an aversion to 
change and tend to be focused on traditions. 

 
Rogers (2003) has standardized the adopter categories according to the normal frequency 
distribution. Two statistics, namely the mean and the standard deviation, are used to divide the 
normal adopter distribution into the five categories (see figure 6.1).  

 
The theory of Moore (2002) is similar to the theory of Rogers (2003) with the difference that 
Moore (2002) uses two segments, knowing: 
• The Early Market which includes innovators and early adopters; 
• The Mainstream Market which includes the early majority, late majority and laggards.  
 
Moore (2002) explains that there is a chasm between the early market and the mainstream 
which is mainly caused by different characteristics between early market en the mainstream. 
Wiefels (2002 in: Egmond, 2006) found some general contradictions between the early market 
and the mainstream.  

Figure 6.1: Normal adoption distribution (Rogers, 2003) 
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Early market Mainstream
seek revolutionary advances: innovation, creation seek evolutionary advances; maintenance, problem solving
motivated by future opportunities motivated by current problems
self-referencing reference others perceived as similar
avoid the herd stay with the herd
risk-taking risk-aversion
contrary conformist
seek what is possible pursue what is probable
often curative preventive
fast slow

 
Table 6.2 gives an overview of the differences between the early market and the mainstream.  
 
6.2 Method 
The early market can be defined by a high level of innovativeness and opinion leadership. There 
are several methods to measure innovativeness and opinion leadership within the target group 
which have been used in the past (Rogers, 2003): 
• Sociometric method: respondents within a social system (e.g. shopping center) are asked 

who they believe are the innovators and opinion leaders; 
• Informants’ rating: key informants are asked to select innovators and opinion leaders; 
• Self-designated technique: each respondent is asked a series of questions which determine 

the degree to which he/she perceives himself/ herself to be an innovator and opinion 
leader;  

• Observation: respondents are observed regarding their behavior.  
In this thesis, there has been chosen to use the self-designated technique which has the 
advantage that it measures the individual’s perceptions of his/ her innovativeness, which 
influences his/ her behavior. However, the disadvantage of this method is that it depends on 
the accuracy with which retailers can identify and report their self-images.  
 
To determine the adopter category of each retailer, they will first face three types of questions 
in the questionnaire (please see appendix D for the total questionnaire). These questions are a 
selection of question used in Egmond (2006) which have been selected based on meetings with 
retail experts and a literature study: 
1. Comparing the attitude of their own retail store to other retailers; 
2. Comparing the speed of their decision-making regarding energy conservation to other 

retailers 
3. Comparing the respective retail store with other retailers regarding taking energy saving 

measures. 

Table 6.2: General contradictions between early market and mainstream (Wiefels, 2002) 
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Adopter category
0 - 1 Laggard
2 - 5 Late majority
6 - 12 Early majority
13 - 21 Early adopter/ Innovator

Range

Shopping mall Struytse Hoeck Heuvel Galerie Makado Head office
Conducted surveys 41 53 27 16
Non-respons 16 21 15 11
Respons 25 32 12 5

 
In addition to these questions, the retailers in the shopping centers faced questions regarding 
their level of pragmatism, which deals with the translation of theory to practice. Retailers may 
feel that they have a positive attitude towards energy conservation measures, but are they 
actually acting according to their 
perceived attitude.  In total, the 
respondents faced 11 questions 
regarding their attention (compared to 
others) for energy conservation in their 
retail property. All answers of the 11 
questions received a rating and the 
maximum score of all the questions 
together is 21.  Rating the scores of the retailers gives insight into their adopter category and 
the scores can be compared to other retailers. Table 6.3 shows the scoring combined with the 
belonging adopter category. The normal adoption distribution has been used as the basis for 
determining the adopter category ranges.  
 
6.3 Results 
In total 69 surveys were completed as can be seen in table 6.4. In addition to these 69 
completed surveys amongst the retailers in the three shopping centers, several head offices 
were contacted as well. This has resulted in five additional completed surveys which makes a 
total of 74 filled in surveys. The next chapter about ‘Choice behavior’ further specifies the 
selection criteria that have been used to select the shopping centers to conduct the surveys. 
For more information about the shopping centers, see appendix A.  

 
According to the scoring overview 
in the previous paragraph, table 6.5 
shows the percentages within each 
adopter category. By adjusting the 
scoring to the normal adoption 
distribution, the percentages in this 
table are close to the standard 

Table 6.4: Completed surveys 

Table 6.3: Scoring and associated adopter categories 

Adopter category Amount Percentage
Early Adopters/ innovators 11 15%
Early Majority 22 30%
Late Majority 24 32%
Laggards 17 23%
Total 74 100%

Table 6.5: Distribution of adopter categories 
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Adopter category Heuvel Galerie Makado Struytse Hoeck Head Office
Early Adopters/ innovators 9% 25% 12% 40%
Early Majority 28% 25% 28% 60%
Late Majority 31% 42% 36% 0%
Laggards 31% 8% 24% 0%
Total 100% 100% 100% 100%

adoption percentages.  
 
Table 6.6 shows an overview of the percentages within each adopter category per shopping 
mall. Looking at the three different shopping centers, it can be concluded that the Makado 
Shopping Center has the highest level of innovativeness. However, head offices outperform the 
three shopping centers considerably. A plausible reason could be that only innovative head 
offices agreed to cooperate and completed the survey.   

 
6.3.1 Adopter category and branch 
This paragraph investigates a possible dependency between the branch and innovation score.  
Figure 6.7 shows each retail company according to their branch on the innovation curve.  

 
Figure 6.7: Retail companies on the innovation curve according to branch 

 

Table 6.6: Distribution of adopter categories per shopping center 
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If we zoom in on the data of the adopter category versus branch, then table 6.8 shows the 
number of retail companies within each branch, average score, maximum, minimum and 
standard deviation of each of the branches.  Looked at the average score of each branch, it can 
be concluded that the branch ‘other’ contains the highest level of innovativeness and this 
branch contains mainly large department stores. ‘Furnishing’ and ‘Fashion’ have the lowest 
level of innovativeness. An explanation could lie in the fact that optimal lightning is immensely 
important for these branches and the current LED lighting is not yet as optimal when it comes 
to proper exposure of clothing and furnishing. It also confirms the current awareness in the 
food-sector for energy conservation since this sector consumes relatively a lot of energy 
required for product cooling. Therefore, energy conservation measures could save them a 
substantial amount of energy expenses.  
 

 

 

Figure 6.9: Average score of branches on the innovation curve  

Branch No. µ Max. Min. Std.
Consumer electronics 5 7,40 21 1 7,92
Domestic articles 6 5,33 14 1 4,68
Education and leisure 8 7,25 13 1 4,83
Fashion 31 5,03 17 0 4,76
Food 6 8,67 16 3 5,68
Furnishing 6 4,50 7 1 2,59
Personal care 8 5,50 19 0 6,68
Other (warehouses) 4 11,75 20 4 7,14

Table 6.8: Score of each branch 
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Figure 6.9 shows how each of the branches lies on the innovation curve according to the 
average score of each branch in the questionnaire.  

 
6.3.2 Adopter category and type of company 
This paragraph investigates a possible dependency between the type of company and 
innovation score. Figure 6.10 shows each retail company according to their company type on 
the innovation curve.  

 
Figure 6.10: Retail companies on the innovation curve according to company type 

 
Table 6.11 shows the number of retail companies within each company type, average score, 
maximum, minimum and standard deviation of the different types of retail companies. Self-
employed retailers are considerably more innovative concerning energy conservation 
measures. This can be explained by the fact that self-employed retailers have an own 
responsibility about energy related aspects and weigh their options regarding energy 
conservation carefully. In addition, self-employed retailers earn their living – until retirement- 
by operating their retail shop and therefore have a long-term vision in keeping a financially 
healthy and technically updated retail store. A comment that has to be made regarding this 
data output is that the data may be biased by the fact that self-employed retailers can identify 
and report their self-images highly accurate and, on the contrary, shop managers of store 
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Table 6.11: Score of each company type 

chains or franchisees maybe not able to be so accurate due to ignorance in certain areas and 
have answered the questions with a certain degree of caution.  
 
 

 
 

Figure 6.12 shows the related innovation curve according to the average score of each company 
type in the questionnaire. 
 

 
Figure 6.12: Average score of company types on the innovation curve  

 
 
Finally, we tested whether size of company and related level of innovativeness produced 
significant differences. However, this was not the case and there were no significant or 
interesting differences visible.  

Type of company No. µ Max. Min. Std.
Self-employed 17 7,06 19 0 5,06
Other 2 6,00 10 2 5,66
Store chain 47 5,89 21 0 5,70
Franchisee 8 5,50 13 1 4,63
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6.4 Summary and conclusion 
This first part of data collection and analysis, regarding the determination and specification of 
adopter segments, resulted from the research question: which characteristics related to the 
retailer influence the process of adopting and diffusion energy conservation measures? 
According to Egmond (2006), adoption of innovations is a gradual process in which the rate of 
diffusion of the innovation depends on how quickly retailers adopt the innovation. Actors 
within the target group ‘retailers’, however, differ in their speed of adopting innovation. There 
is always a relatively small group of first adopters, followed by later adopters. Rogers (2003) has 
distinguished five different adopter categories: innovators, early adopters, early majority, late 
majority and laggards. Innovators and early adopters, also called the early market, contain a 
higher level of innovativeness then the early majority, late majority and laggard (mainstream). 
A survey conducted amongst 74 retailers in three different shopping centers in the 
Netherlands, based on the self-designated technique (Rogers, 2003), has attempted to identify 
a relationship between three different characteristics of retailers – branch, type of company 
and size and company – and their level of innovativeness. By measuring the level of 
innovativeness the surveyed retailers can be classified in one of the five adopter categories. It 
can be concluded that the branch ‘other’ contains the highest level of innovativeness and this 
branch contains mainly large department stores. ‘Furnishing’ and ‘Fashion’ have the lowest 
level of innovativeness. Looking at the type of company and adopter category, self-employed 
retailers are significantly more innovative concerning energy conservation measures. Finally, 
there were no significant or interesting differences regarding size of company and level of 
innovativeness.  
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7. CHOICE BEHAVIOR  
 
As explained in chapter 5, the goal frame and subsequently the perceived characteristics of 
an innovation influence the adoption rate of the innovation. This means in this case that 
the goal frame and the perceived characteristics of energy conservation measures influence 
whether the retailer is willing to invest in these measures. Rogers (2003) uses five 
attributes of an innovation which determine the adoption rate. In this paragraph the goal 
frame is connected to three of those attributes and then translated into concrete aspects of 
energy conservation measures.  
 
 
 
7.1 Theoretical assumption 
In this chapter, the choice behavior of retailers will be tested by a conjoint choice experiment. 
To recapitulate from the previous chapter, choice behavior regarding adopting innovations 
(energy conservation measures) can be influenced by three different goal frames: hedonic goal, 
gain goal and normative goal.  The focus will be on the influence of the gain goal and the 
normative goal on the decision-making of retailers regarding energy conservation measures. 
Since hedonic goal frames have a short-term horizon and energy conservation is a long-term 
process, this goal frame is kept out of this choice experiment.  
 
In a gain goal-frame, the overriding goal is to guard and improve one’s personal resources. 
When this goal-frame is dominant, people are very sensitive to information about incentives 
(i.e., costs and benefits in terms of scarce resources such as money and time) (Lindenberg and 
Steg, 2007). A social norm (related to the normative goal) is defined as an expectation shared 
by group members which specifies behavior that is considered appropriate for a given situation. 
Rogers and Shoemaker (1971 in: Midden, 1981) define norms as the established behavior 
patterns for the members of a given social system. Whether the emphasis is on the aspect of 
standard behavior or group expectations, essential in either case is that people influence each 
other within their social systems and thus contribute to the shaping of each other’s behavior. A 
study of Staats et al. (2004 in: Abrahamse et al., 2007) concluded that group feedback may be 
effective because it makes a salient social norm in favor of energy conservation because by it 
becomes clear that others are actively engaged in energy conservation as well.  
 
There have been multiple studies regarding the relationship between gain goals and normative 
goals. For instance Diekmann and Preisendorfer (2003 in: Lindenberg and Steg, 2007) used a 
hypothesis by Kirchgassner (1992), which states that concerns with gain will quickly displace 
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concerns with norms when costs increase (the so-called ‘low-cost hypothesis’ of normative 
behavior). This does not mean that normative considerations and environmental concerns are 
not influential in high-cost situations. Rather, they play a less important role than other 
considerations, such as costs, effort, and convenience.  
 
Lindenberg and Steg (2007) argue that in goal-frames theory, the normative frame is probably 
the most important for pro-environmental behavior in the entire population. They further 
explain that in a hedonic frame people depend their behavior on their mood. If they do not feel 
like it, they will not act environmentally friendly. Such a basis is too fickle for achieving stable 
pro environmental behavior in the population. People in a gain frame depend their pro-
environmental behavior on cost minimization, often with perverse effects. By contrast, 
behavior resulting from a normative goal-frame can flexibly react to changing circumstances 
and remain reliably pro-environmental if the norms are related to the environment. Ways of 
stimulating adoption of pro-environmental behavior, or in this case energy conservation 
measures, will be further explained in chapter 8.   
 
7.1.1 Gain goal 
In rational choice models, it is assumed that individuals are typically motivated by self-interests, 
that is, they weight expected cost and benefits of alternatives (e.g., money and time). People 
are more likely to engage in pro-environmental behavior if they think this has positive 
consequences for themselves (Lindenberg and Steg, 2007). The gain goal relates to the 
perceived cost and benefits, which can be seen as the relative advantage of the innovation. The 
gain goal can be translated into ‘relative advantage’ and more specific into the sub dimension 
‘economic profitability’ and ‘immediacy of reward’ which are strongly related (Rogers, 2003). 
When adopting in energy conservation measures, there are (large) initial costs concerned with 
investing in these measures. Over time, the energy costs savings, which these measures induce, 
will outweigh the initial investment.  
 
7.1.2 Normative goal 
Strong normative beliefs may compensate for a lack of belief in the energy problem (hedonic 
goal). For example, if people do not believe in the reality of the scarcity of fossil energy, but at 
the same time, see other individuals taking actions regarding conservation, then, their behavior 
may become more consistent with the public norms. Another aspect which determines norm 
sending is the degree to which behavior can be monitored by other people (Midden et al., 
1983). Therefore the normative goal is translated into the compatibility and observability of the 
innovation.  
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• The first normative goal will be represented by the ‘compatibility’ of the innovation. 
Compatibility is seen as the degree in which the innovation is perceived consistent with 
existing values (Rogers, 2003). In this case the degree in which the energy conservation 
measure is consistent with the existing values in the shopping center (the social system);  

• The second normative goal will be represented by the ‘observability’ of the innovation. 
Observability is the extent to which the results of an innovation are visible to others 
(Rogers, 2003). As explained in chapter 4, energy conservation is made visible by the use of 
an energy label. At this moment, the government is planning to oblige retailers to display 
their energy label at the shop window.  

 
To conclude the theoretical assumption, the emphasis in the following choice experiment is on 
whether choice behavior of retailers regarding the extent of the energy conservation measures 
is influenced by gain and/ or normative goals and whether there are any significant differences 
in choice behavior between the mainstream and the early market. 
 
7.2 Method 
To test the influencing power of the goal frames in paragraph 7.1, conjoint analysis is used. 
Conjoint analysis is a family of related techniques for measuring user preferences or choice 
behavior. It has been developed to understand why consumers prefer of choose certain (new) 
products or services, in this case energy conservation measures (Timmermans et al., 1984 in: 
Dijkstra et al., 1999). It provides information about the relative importance of attributes making 
up the choice alternatives.  
 
7.2.1 Conjoint analysis 
Conjoint analysis involves the measurement of consumer preferences or choices. It involves the 
study of the joint effects of multiple ‘products’ attributes on ‘product choice. A product in this 
context can be almost anything: a physical product, a building, a complex environment, a 
design, but also a service or policy. It can already exist, or be beyond the domain of experience. 
Choice alternatives are viewed as a bundle of attributes or attribute profiles. Each profile is a 
combination of attribute levels for the selected attributes (Timmermans et al., 1984 in: Dijkstra 
et al., 1999). In conjoint modeling, respondents are invited to express their preference for the 
experimentally varied profiles by rating or ranking these in terms of overall preferences. 
Alternatively, respondents may be asked to choose the profile they like best. As the overview in 
figure 7.1 indicates, the latter option is the used technique in this experiment. It is assumed 
that consumers trade off the attribute levels to arrive at a choice according to some utility 
function. To estimate the shape of this utility function, each subject is presented with a series 
of choice sets containing different choice alternatives.  
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Conjoint models are based on the principle that individuals' utility functions can be derived 
from observations of their preference ratings or choices in hypothetical situations. The 
construction of a conjoint preference or choice model involves the following steps 
(Kemperman, 2000):  
1. Elicitation of influential attributes;  
2. Specification of relevant attribute levels;  
3. Choice of measurement task;  
4. Selection of experimental design;  
5. Constructing the questionnaire and data collection;  
6. Model estimation; 
7. Analyzing the results.  
 
Step 1: Elicitation of influential attributes 
The first step in conjoint analysis is identifying the relevant attributes. The literature review 
previously in this thesis has resulted in an assumption that energy conservation is not only 
proceeded out of a gain goal, but the normative goal has an influence on the decision-making 
as well (Lindenberg and Steg, 2007; Midden, 1981; Steg and Vlek, 2009; Staats et al., 2004 in: 
Abrahamse et al., 2008; Diekmann and Preisendorfer, 2003 in: Lindenberg and Steg, 2007). To 
quantify the extent to which the energy conservation measures is influenced by a prevailing 
goal frame, the concerning extent of the energy conservation measures is represented by the 
‘energy label improvement’. Based on the literature in the previous paragraph, the gain goal 
will be represented by one of the five attributes of an innovation: relative advantage and more 
specific ‘economic profitability’ and ‘immediacy of reward’ (Rogers, 2003). The practical 
translation of this gain goal will be made by including attribute ‘payback period’ in the choice 
set. In this manner it can be tested whether or not retailers choose for economic profitability 

Preference/ choice Choice

Compositional 
Decompositional 

(conjoint preference)
Decompositional 
(conjoint choice)

Approaches to measure preference and choice

Preference

StatedRevealed

Figure 7.1: Approaches to measure preference /choice (Kemperman, 2000) 
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with immediacy of reward or not. To test the normative influence in the decision-making 
process of retailers, two attributes are included in the choice experiment which concerns the 
compatibility and observability of the energy conservation measures (Midden, 1983; Rogers, 
2003). To test the influence of compatibility, the practical translation of this first normative goal 
will be made by including the attribute ‘energy label of comparable units in the shopping 
center’ in the choice set. In this manner it can be tested whether the choice of retailers is 
influenced by the knowledge of being compatible to others in the shopping center or not. To 
test the second normative factor, observability, the practical translation will be made by 
including ‘obligation to display the energy label’ as one of the attributes in the choice set. In this 
manner it can be tested if the obligation to display the energy label influences the choice 
behavior of retailers. In this choice experiment the choice alternatives are described in terms of 
the energy label improvement, payback period, energy label of comparable units in the 
shopping center, and obligation to display the energy label’.  
 
Step 2: Specification of relevant attribute levels  
In addition to the number of attributes, one also needs to decide on the appropriate levels of 
each attribute. To keep the experimental design from becoming too complex, a reduction in 
number of levels is advisable. Reducing the number of levels within the design will dramatically 
reduce the design size; however, such a reduction comes at a cost in terms of the amount of 
information the design obtains in terms of observations gained. One such strategy often 
employed is to utilize the attribute levels at the extremes only. That is, each attribute will have 
only two attribute levels, both at the two extremes of the attribute level range (Hensher et al., 
2005). For this reason, this experiment has only two attribute levels per attribute. Table 7.2 
shows a complete overview of the attributes and their levels.  
 
The attribute levels of the ‘energy label improvement’ are based on feasible energy label 
improvements. According to participating real estate experts in the ‘Project Duolabel Winkels’, 
the average energy label of retail units in the Netherlands is D. Because only the extremes are 
utilized, an energy label improvement from D to B has been omitted.  The estimation for the 
associated payback periods of 3 and 8 years is based on a publication of InfoMil (2012) 
regarding energy savings in retail.  
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Step 3: Choice of measurement task 
As explained before, this experiment uses conjoint choice in which the respondents are asked 
to make a choice between two alternatives. The task for the respondent is to select a profile 
from a choice set that best reflects his or her preferences. Kemperman (2000) argues that 
usually, and therefore also in this experiment, a base alternative is included in the choice sets. 
This means that respondents can choose when none of the represented alternatives is 
attractive enough to be selected.  
 
Figure 7.3 shows an example of a possible choice set used in the survey. In order to improve the 
attractiveness of the choice sets, pictograms are used in the questionnaire to make the 
visualization of the Energy Label stronger. For a full overview of the survey, see appendix D. 
 
 

 
 

Attributes Description Levels

  ● D → A

  ● D → C

  ● 8 year

  ● 3 year

  ● A

  ● C

  ● Yes

  ● No

The legal obligation to display the Energy Label near the 
shop entrance

Obligation to display the 
Energy Label (DIS)

The improvement of the Energy Label accomplished by 
energy conservation measures

Energy Label Improvement (E)

The time before the costs savings outweigh the 
investment in energy conservation measures

Payback period (P)

The average Energy Label of comparable units in the 
shopping center

Energy Label comparable units 
in shopping center (COM)

Proposal I Proposal 2 Neither
Energy Label improvement D → A D → C
Payback period 8 years 3 years
Energy Label comparable units C A
Obligation to display Energy Label NO YES

Choice □ □ □

Table 7.3: Example of choice set used in questionnaire 

Table 7.2: Overview of used attributes and attribute levels 
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Step 4: Selection of experimental design 
After the attributes and their associated levels are determined and the measurement task is 
chosen, the next step is to develop a design to generate profiles that describe the alternatives. 
It is crucial in experimental design that all attributes must vary independently and therefore a 
research design is required in which there are no correlations between all attributes. This 
enables the independent estimation of the attributes and ensures that any effect can be 
assigned to one attribute alone, without confounding with the effects of any other attribute 
(Kemperman, 2000). Because of the fact that the improvement in energy label is strongly 
related to the payback period (e.g. a large energy label improvement goes generally along with 
a high investment level and therefore a long payback period and vice versa), these two 
attributes are combined into one pair to avoid correlation between these two attributes.  
 
To accomplish a design in which the correlations between all attribute levels are equal to zero, 
full factorial designs will be used. A full factorial design contains descriptions of all possible 
combinations of attribute levels which is possible in this experiment since the amount of 
attributes and attribute levels is kept limited. Putting all possible combinations to the test 
enable one to estimate all main effects and all interaction effects of each attribute. Interaction 
effects occur when the combined occurrence of attributes gives an extra positive or negative 
effect to an alternative’s utility. The size of a full factorial design, the total number of attribute 
profiles, is equal to the multiplication of all attribute levels. The number of hypothetical 
alternatives becomes immensely high with an increasing number of attributes and levels 
(Kemperman, 2000). Therefore, in this research there is chosen for the limited number of three 
attributes and two levels which makes the possible number of combinations 23 = 8 profiles.  All 
these eight profiles are randomly put together in pairs which resulted in four choice sets. 
Subsequently, again eight profiles are randomly put together in pairs which result in the second 
set of four choice sets. All respondents have faced eight choice sets meaning that all eight 
profiles are viewed twice by the surveyed retailers.   
 
Step 5: Constructing the questionnaire and data collection 
Conjoint choice relies heavily on the integrity of the data collected from respondents. 
Therefore, a proper preparation is a necessity in order to collect the optimal amount and 
quality of information which means that the following aspects need to be taken into account 
(Kemperman, 2000): 
• Simple and straightforward instructions for the respondents;  
• Clear description of definitions in order to avoid differences in interpretation;  
• Examples of attribute combinations for practice for the respondents;  
• Informing respondents about setting the domain of the experiment;  
• Informing respondents about the objectives of the experiment. 
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Shopping mall  Struytse Hoeck Heuvel Galerie Makado Head office
Conducted surveys 41 53 27 16
Non-respons 28 35 18 11
Respons 13* 18* 9 5

In addition to the above aspects, there has also been accounted for tiredness and boredom 
while filling in the choice sets in the questionnaire. Therefore, multiple versions of the surveys 
have been made in which the order of the choice sets differ. In this case, all choice sets are 
viewed with the same level of concentration.   
 
Data has been collected in three different shopping centers in the Netherlands. There were 
three conditions taking into account when selecting the centers: 
1. (Partly) roofed in shopping centers because of the split responsibility and the influence of 

the owner (paragraph 4.3); 
2. This study incorporates only existing retail property and therefore the selected shopping 

centers need to be constructed more than five years ago;  
3. Pro-active property owner in relation to energy conservation regarding the quality of the 

shell and the energy consumption in the general areas (paragraph 4.3).  
 

Taking the above mentioned conditions into account, table 7.4 shows where the surveys were 
proposed to retailers in the period of June till July 2012: 
 
Table 7.4:  Location of conducted surveys 

 
 
In total 40 surveys were completed as can be seen in table 7.5. In addition to these 40 
completed surveys amongst the retailers in the three shopping centers, several head offices 
were contacted as well. This has resulted in five additional completed surveys which makes a 
total of 45* filled in surveys.  
 

 * in both ‘De Struytse Hoeck’ as in the ‘Heuvel Galerie’ 2 respondents have only filled in the first 4 choice sets and therefore 
have seen all eight profiles only once instead of twice.  

 

Shopping mall Struytse Hoeck Heuvel Galerie Makado
Location Hellevoetsluis Eindhoven Beek
No. of stores 55  stores (covered part) 80 stores 64 stores
Surface 16.000 m² 25.000 m² 24.000 m²
Owner MN Services CBRE Global Investors Syntrus Achmea Vastgoed
Manager Grontmij Vastgoedmanagement SCM Europe Syntrus Achmea Vastgoed

Table 7.5: Completed surveys 
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Step 6: Model estimation: discrete choice 
The sixth step includes model estimation according to the discrete choice model. The aim of 
discrete choice modeling is to understand and predict choices between different alternative 
products. The method of discrete choice modeling is to collect the data (step 5), estimate the 
model and apply the model (Borgers and Chorus, 2011).  Discrete choice models can be derived 
from the general assumptions that each alternative (proposal 1 and proposal 2) has an 
associated utility and that individual chooses the alternative with highest utility. In addition, 
each utility has a deterministic component and a random component (error). The four most 
widely used discrete choice models are:  
• The Multinomial Logit (MNL) model;  
• The Nested Logit (NL) model; 
• The Multinomial Probit (MP) model; 
• The Mixed Logit (ML) model. 
 
The Multinomial Logit (MNL) model is the simplest and most widely applied model in discrete 
choice analysis (Kemperman, 2000) and therefore most preferably to use in this thesis. Two 
important preconditions for using the MNL model is that a random component (error) of the 
utility is Independently and Identically Distributed (IDD) and the assumption of the 
Independence of Irrelevant Alternatives (IIA) (Borgers and Chorus, 2011) holds.  
1. The IDD assumption means that the utility function captures every relevant factor in 

understanding and predicting choices. However, when this assumption is not met, this can 
result in unobserved factors being correlated between alternatives. For example when the 
transportation choice between car, bus and train is being modeled according to the 
estimated parameters travel times and costs; it could be that people disfavor the bus and 
train because of annoying passengers. So ‘other passengers’ is not taken into account in the 
deterministic utility and is therefore captured in the error term. If ‘other passengers’ is 
important to choice makers, then the error term of bus and train will vary simultaneously. 
In this example, the IDD assumption does not hold;  

2. The IIA assumption means that ratio of choice probabilities between two alternatives is not 
affected by adding a third alternative to the set. An example of an incorrectly assumed IAA 
is when first to two choice sets (bus versus car) are being weighted by the choice maker and 
later a third choice set (train) is added. IIA assumes that the choice ratio remains the same, 
however, intuition (and also reality) says train will compete more with bus than with car, 
since they ‘belong’ to the same category (public transport). Therefore, in this example the 
IIA assumption does not hold.  
 

When these two assumptions do not hold, the MNL model cannot be applied and one of the 
other three discrete choice models has to be chosen. However, in this choice experiment, both 
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IDD and IIA assumptions do hold and the Multinomial Logit model is applied and based on the 
following mathematical form: 
 

𝛲 (𝑖 | 𝐴) =  
exp(𝜇𝑉𝑖)

Σ𝑖′ ∈ 𝐴exp (𝜇𝑉𝑖′)
 

 

Where, 
𝛲 (𝑖 | 𝐴)  is the probability that alternative 𝑖  is chosen from choice set 𝐴; 
𝑉𝑖   is the structural utility of alternative 𝑖. Furthermore, 𝑉𝑖 = 𝛽𝑥𝑖 , where 𝛽 is an  
  unknown vector of attribute weights and 𝑥𝑖 is a vector of attribute values of  
  alternative 𝑖; 
𝜇   is the scale parameter, inversely proportional to the variance in the error term.  
  When we deal with a single data set, this factor is arbitrarily set to one.  
 
In this thesis, to apply MNL modeling to the found data, the software package LIMDEP (LIMited 
DEPendent variables models) is used. For the application of the Multinomial Logit modeling 
approach in this thesis, a Plan Specific Constant (PSC) is included in the utility function, which 
represents the preference of respondents between choosing an energy conservation profile 
and rejecting both.  
 
Goodness of fit 
A statistic called the likelihood function is often used with discrete choice models to measure 
how well the models fit the data. Stated more precisely, the statistic measures how well the 
model, with its estimated parameters, performs compared with a model in which all the 
parameters are zero (which is usually equivalent to having no model at all). If the estimated 
parameters do no better, in terms of the likelihood function, than zero parameters, than the 
likelihood function is 0. This is the lowest value that the likelihood function can take. At the 
other extreme, suppose the estimated model was so good that each sampled decision maker’s 
choice could be predicted perfectly. In this case, the likelihood function at the estimated 
parameters would be 1, since the probability of observing the choices that were actually made 
is one. Because the likelihood function is between 0 and 1, the log likelihood function is 
negative. The maximum to the log-likelihood function, therefore, is the smallest negative value 
of the log likelihood function given the data and specified probability functions (Train, 2009). 
Besides the log likelihood value, McFadden's Rho square can be used to indicate the goodness 
of fit of the choice model (Kemperman, 2000). The Rho square value indicates the proportion of 
variability in a data set that is accounted for by a statistical model. When Rho square values of 
different models have to be compared, the adjusted Rho square value has to be calculated 
since in this case the number of estimated parameters has to be considered as well. However, 
this is not the case in this thesis.  
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Step 7: Analyzing the results 
The collected data has to be coded before it can be analyzed. The dependent variable in the 
analysis is the profile rating and the independent variables are the coded attribute levels. Three 
common ways to code the attribute levels are dummy coding, effect coding and orthogonal 
coding. Regardless of the coding scheme used, the overall model fit is the same. The regression 
equation and its interpretation however differ (Kemperman, 2000). In this thesis, both dummy 
and effect coding are being used.  
 
With dummy coding, we put a '1' to indicate that the respondent chooses for the attribute level 
of alternative 1, and a '0' otherwise. With effect coding, we put a '1' to indicate that the 
respondent chooses for the attribute level of alternative 1, and a '-1' otherwise. The difference 
between dummy and effect coding lies within the difference in underlying hypotheses. The 
hypothesis of dummy coding: is “does group 2 differ from group 1?” In other words for dummy 
coding, each test of a β (part-worth utility) indicates the difference between the dummy group 
and the ‘reference category’. The hypothesis of effect coding is “Does group 2 differ from the 
mean of the group means?” In other words, for effects coding, each test of a β (part-worth 
utility) indicates the difference between the effects group and all other groups pooled. 

 
 

Attribute

2 levels
0 1 1 1
1 (base) 0 -1 -1
3 levels
0 1 0 1 0 1 1
1 0 1 0 1 0 -2
2 (base) 0 0 -1 -1 -1 1
4 levels
0 1 0 0 1 0 0 3 1 1
1 0 1 0 0 1 0 1 -1 -3
2 0 0 1 0 0 1 -1 -1 3
3 (base) 0 0 0 -1 -1 -1 -3 1 -1

Dummy coding Orthogonal codingEffect coding

Table 7.6: Coding schemes 

-1 1
I D → C D → A
I 3 years 8 years
II C A
III NO YES

0* 1
I D → C D → A
I 3 years 8 years
II C A
III NO YES

Table 7.8: Effect coding Table 7.7: Dummy coding 
* reference category 
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Table 7.9: Goodness-of-fit measures 

7.3 Model output 
In paragraph 7.3.1, the goodness-of-fit measures will be discussed. The goal is to try to find the 
set of parameters (attribute weights) that result in the set of probabilities for alternatives that 
maximize the likelihood of correctly predicting observed choices. In paragraph 7.3.2, the first 
order, second order and third order results of the statistical analysis explained in the previous 
paragraph will be discussed. In the questionnaire the respondents were asked to express their 
preference for one of the energy conservation alternatives. If both alternatives were not 
attractive to the respondent, then there was also an option to choose ‘neither’. There were no 
significant differences in output regarding dummy or effect coding. Since dummy coded output 
had better goodness-of-fit measures, these are displayed in the tables.  
 
7.3.1 Goodness-of-fit measures 
As explained in step 6 of the previous paragraph, the likelihood function is used to measure 
how well the model fits the data. To test whether the model outperforms the null model, the 
likelihood ratio test can be used (Hensher et al., 2005): 
 

𝐺2 = −2 ∗ [𝐿𝐿(0) −  𝐿𝐿(𝛽)] 
 
For this model the outcome is 84,6. The outcome should be compared to the critical value of 
chi-square with 5 degrees of freedom at a 95% confidence interval, which is 11,07. It can be 
concluded that this model performs better than the null model.  
 
In addition to the likelihood ration, Rho square can be used to indicate the goodness of fit of 
the choice model (Borgers, 2012):  
 

𝑝2 = 1 −  
𝐿𝐿(𝛽)
𝐿𝐿(0) 

 
The Rho square value indicates the proportion of variability in a data set that is accounted for 
by a statistical model. According to Hensher et al., (2005), a Rho square of 0.3 or higher 
represents a decent fit for a discrete choice model. As table 7.9 shows, the Rho square value is 
0,07, which is very low and indicates a bad fitting model 
and therefore insufficiently predicts the choice behavior of 
retailers regarding energy conservation measures. This 
may be because of the limited sample size. However, it is 
assumed that the main cause for the low Rho square value 
is the heterogeneity amongst the respondents regarding 
knowledge about energy conservation measures.  

Goodness of Fit
Log Likelihood (β) -353,18
Log Likelihood (o) -381,38
Rho-square 0,07
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7.3.2 First, second and third order output 
Tables 7.10, 7.11 and 7.12 show the outcome of LIMDEP analysis. The part-worth utilities show 
whether the attribute level has a positive or negative influence on the retailers’ decision 
regarding energy conservation measures. A high positive value of each part-worth utility results 
in a high probability that the alternative coded by 1 is being chosen, while a low level results in 
a lower probability. A high negative value of each part-worth utility results in a high probability 
that the alternative coded by 0 is being chosen. The significance shows whether or not the 
attribute (variable) has enough weight in the decision making of retailers to influence their 
choice. In this research the significance level is determined on 95%. In addition, significant 
outcomes at a 90% confidence level are briefly addressed as well. To begin, the first order 
output are discussed below.  

 
 
As table 7.10 shows, the ‘plan specific constraint’, ‘energy label + payback period’ and ‘average 
energy label of comparable units’ are significant at a 95% confidence level. This is interpreted in 
a way that:  
1. The respondents are more likely to choose a proposal than to choose ‘neither’;  
2. Retailers are more likely to choose a proposal which includes a small energy label 

improvement (D  C) and a low payback period (3 years); 
3. Retailers are more likely to choose a proposal which includes a low average energy label, in 

this case a C label, of comparable units. 
If we expand the confidence level to 90%, the ‘obligation to display the energy label’ is also 
significant, which means that: 
4. Retailers are more likely to choose a proposal which includes no obligation to display the 

energy label at their shop entrance. 
 
Next, the second order output will be further clarified.   
 

Variable Part-worth Ut. Std. Error B/ Std. Error Significance
FIRST ORDER
Plan Specific Constant 1,5768 0,2639 5,976 0,0000 **
Energy label improvement + payback period (EP) -1,6195 0,3514 -4,609 0,0000 **
Average Energy Label comparable units (COM) -0,7979 0,3373 -2,365 0,0180 **
Obligation to display Energy Label (DIS) -0,5933 0,3151 -1,883 0,0597 *
Early Adopters & Innovators (EAI) -0,6063 0,6432 -0,943 0,3459
** 95% significance
* 90% significance

Table 7.10: First order output 
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 As table 7.11 shows, the combination between the ‘energy label + payback period’ and 
‘average label of comparable units’ is significant at a 95% confidence level. Also the 
combination between the variable ‘obligation to display the energy label’ and the variable 
‘early adopters and innovators’ is significant. These two significant relationships can be 
interpreted as follow: 
5. Retailers are more likely to choose a proposal in which a large energy label improvement (D 
 A) and high payback period (8 years) is combined with a high average energy label (A 
label) of comparable units; 

6. Early adopters and innovators (the early market) are more likely to choose a proposal which 
includes an obligation to display the energy label at their shop entrance.  

 
Finally, the third order output will be discussed.  

 
 
As table 7.12 shows, none of the third order variables is significant at a 95% confidence level. 
Looked at a 90% confidence level, then there is a significant relationship between ‘average level 
of comparable units’, ‘obligation to display the energy label’ and ‘early adopters and 
innovators’. Since this relationship indicates a high negative value of each part-worth utility, 

Variable Part-worth Ut. Std. Error B/ Std. Error Significance
SECOND ORDER
EP + COM 1,6225 0,4850 3,345 0,0008 **
EP + COM(low) 0,1758 1,0828 0,162 0,8710
EP + DIS 0,1555 0,4832 0,322 0,7476
EP + DIS(low) -0,1172 1,1913 -0,098 0,9216
COM + DIS 0,3397 0,4872 0,697 0,4856
EP + EAI -0,3896 0,8709 -0,447 0,6546
COM + EAI 0,5595 0,8163 0,685 0,4931
DIS + EAI 1,5864 0,7839 2,024 0,0430 **
** 95% significance
* 90% significance

Variable Part-worth Ut. Std. Error B/ Std. Error Significance
THIRD ORDER
EP + COM + EAI -0,1788 0,9966 -0,179 0,8576
EP + DIS + EAI -0,1497 0,9617 -0,156 0,8763
COM + DIS + EAI -1,9421 1,1296 -1,719 0,0856 *
EP + COM + DIS -0,2020 0,5985 -0,338 0,7357
** 95% significance
* 90% significance

Table 7.11: Second order output 

Table 7.12: Third order output 
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which means a high probability that the alternative coded by 0 is being chosen, meaning 
average label of comparable units of C, no obligation to display label and mainstream.  
 
7.4 Results 
The emphasis of this choice experiment is on whether choice behavior of retailers regarding 
energy conservation measures is prevailingly influenced by gain or normative goals and 
whether there are any significant differences in choice behavior between the mainstream and 
the early market. This paragraph deals with the interpretation of the output of table 7.10, 7.11 
and 7.12 and validates or invalidates earlier found hypothesis and assumptions.   

 
The results of the first order variables show the carefulness of retailers in regard to investing in 
energy conservation measures. However, retailers would like to stay in line with their 
competitors and are conscious of the fact that they not want to have any disadvantage 
compared to others caused by a low energy label. We can also conclude that, however not with 
full confidence, retailers do not want to show their careful and reticent behavior regarding 
energy conservation to their customers, which could mean that they expect customers to pay 
attention to the energy label of their shop. The fact that the variable ‘early adopters and 
innovators’ is not significant means that there are no significant differences in choice behavior 
between the early market (early adopters and innovators) and the mainstream.  
 
In addition to the first order variables, the second order variables are analyzed as well. Second 
order variables concern the relationship between two first order variables. In this research this 
is especially of interest since the relationship between the gain goal and the normative goal of 
adopting an energy conservation measure can be analyzed. If we go back to the hypothesis by 
Kirchgassner (1992), which states that concerns with gain will quickly displace concerns with 
norms when costs increase (the so-called ‘low-cost hypothesis’ of normative behavior), than 
these results do not fully agree. The data shows that retailers are sensitive for the high average 
energy label of their competitors and would even choose for the large energy label 
improvement combined with the high payback period if their competitors to do the same. This 
proves the hypothesis that retailers are sensitive for the normative aspect of adopting energy 
conservation measures and would even change their choice behavior regarding their gain goal 
in order to stay in line with others in their social system.  So even with high costs, normative 
concerns do count. The second conclusion that can be drawn from the data analysis of second 
order variables is that in case the early market is obliged to display their energy label, they 
would take a bigger step on the energy reduction ladder. This could mean that the early market 
is more convinced of the fact that their consumer will (or is going to) select their stores 
according to the shop’s energy label.  
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The final analysis includes the third order variables and tests a possible significant relationship 
between three first order variables. In this case, the output can be interpreted in a way that the 
mainstream is more likely to choose proposals which includes a low average energy label of 
comparable units in combination with no obligation to display the energy label at their shop 
entrance. This again underlines the great caution mainstream retailers have regarding the 
energy conservation challenge. 
 
7.5 Summary and conclusion 
The goal of this choice experiment was derived from the research question: which retailer 
characteristics and which energy conservation measure characteristics influence the choice 
behavior of retailers regarding energy conservation measures? In order to find out whether 
there are influential characteristics, a choice experiment has been designed. As pointed out in 
the beginning of this chapter, the rate of diffusion and adoption is influenced by –among others 
– the perceived characteristics of the innovation, in this case the energy conservation 
measures. However, the way the characteristics of energy conservation measures are 
perceived, results from the prevailing goal frame – hedonic, gain or normative - of the decision-
maker. This choice experiment focuses on two of these three goal frames, namely the gain and 
normative goal.  The emphasis is on whether choice behavior of retailers regarding energy 
conservation measures is influenced by gain and/ or normative goals and whether there are any 
significant differences in choice behavior between the mainstream and the early market.  
 
The experimental design followed a seven step program, in which the elicitation of the 
influential attributes and the specification of the attribute levels are the most important. The 
gain goal frame has made a practical translation into the attribute ‘payback period’ and the 
normative goal frame into the two attributes ‘average energy label comparable units’ and 
‘obligation to display energy label’. This results in a concrete main question in this choice 
experiment whether the choice for a small or large energy conservation measure (D  C or D 
 A) is prevailingly influenced by the gain goal (payback period: 3 years or 8 years) or by the 
first normative goals (average energy label of comparable units: C or A) and the second 
normative goal (obligation to display energy label: yes or no). To measure their choice 
preference, the retailers faced a choice set with two alternatives and the option ‘neither’. The 
discrete choice model Multinomial Logit (MNL) is chosen to execute the model estimation and 
subsequently apply the model to the data.  
 
After conducting the choice experiment at 45 retailers in 3 different shopping centers across 
the Netherlands, it can be concluded that retailers in general are careful and resistant when it 
comes to investing in energy conservation measures; however they are not eager on seeing 
other retailers being a lot more pro-active and would like to stay in line with their competitors. 
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The data shows as well that retailers are, however, sensitive for a high average energy label of 
their competitors and would even choose for the large energy label improvement combined 
with the high payback period if their competitors to do the same. This proves the hypothesis 
that retailers are sensitive for the normative aspect of adopting energy conservation measures 
and would even change their choice behavior regarding their gain goal in order to stay in line 
with the other in their social system. If we look at possible conclusions regarding the 
characteristics of the decision-maker unit (retailer) and their choice behavior then it can be 
concluded that the early market, in case they are obliged to display their energy label, would 
take a bigger step on the energy reduction ladder. This could mean that the early market is 
more convinced of the fact that their consumer will (or is going to) select their stores according 
to the shop’s energy label. Finally, the mainstream feels more comfortable at this moment 
when their competitors are not investing in energy conservation measures and not have to 
display their energy label. This does not reflect any kind of ambitious attitude of mainstream 
retailers.  
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8. STIMULATING TOOLS 
 
This chapter discusses the tools that could influence choice behavior of retailers regarding 
adopting energy conservation measures and in addition the function they have in diffusing 
the innovation. First, this chapter discusses the various instruments and their 
characteristics. Secondly, the perceived stimulating effect on adopting energy conservation 
measures by real estate expert specialized in retail properties will be addressed. 
Furthermore, the effect of the instruments on choice behavior in general and specific for 
the adopter segments will be addressed. Finally, recommendations will be done regarding 
the best suited instruments for each adopter segment.  
 
 
 
8.1 Theoretical assumption 
As pointed out in the previous chapters, the retail sector has still a long way to go towards 
energy efficient retail properties. The state of affairs depends heavily on the rate and diffusion 
of energy conservation measures. In order to accelerate the rate of diffusion, this chapter 
investigates the stimulating influence of several tools. These tools influence the knowledge and 
the persuasion stage of the decision-making process regarding adopting energy conservation 
measures. In general, tools/ instruments aim at bending the ongoing processes of actors or 
groups in a policy wise required direction (Agentschap NL, 2010), which in this case is the 
direction of adopting energy conservation measures.  
 
Lindenberg and Steg (2007) argue (see paragraph 7.1) that stimulation of adoption of pro-
environmental behavior can be accelerated by stimulating the normative goals within the 
decision-making process. According to goal-framing theory, normative goals will affect behavior 
mostly when people know which behavior is appropriate in a given situation. The latter implies 
that abstract norms (such as ‘to act pro-environmentally’) have to be translated to specific 
situations. Several factors may inhibit people to act in accordance with their norms (see also 
paragraph 3.4.2), for instance people, in this case retailers, may not have sufficient knowledge 
of environmental problems. Or people (retailers) may not be aware of the environmental 
impact associated with their behavior, and not be able to figure out what behavior would be 
the most energy efficient. This suggests that environmental knowledge facilitates people to act 
in line with normative goal-frames. To eliminate inhibiting factors, there are several studies 
which attempt to find stimulating measures. For instance, increasing knowledge of 
environmental impacts of behavior may be successful in this respect (Lindenberg, 2007) in 
which tailored information seem to be more successful than are non-tailored messages and 
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mass media campaigns (Abrahamse et al., 2007). A second measure that could stimulate 
environmental behavior, in this case adoption of energy conservation measures, is 
environmental labeling. Thøgersen, (2000 in: Lindenberg and Steg, 2007) indicates that people 
will especially pay attention to labels when they trust the labels, have a pro-environmental 
attitude, and think the labels can help to protect the environment. Thirdly, feedback on one’s 
own behavior is another important source of information that strengthens the normative goal-
frame applied to the environment. Feedback appeared to be successful in promoting energy 
savings (Abrahamse et al., 2007). However, besides paying attention to the stimulation of 
normative goals, hedonic and gain goals in the background must be made compatible with the 
normative focal goal.  
 
Agentschap NL (2010) distinguishes three main types of instruments which comprise a 
complete overview of all possibilities to stimulate certain (energy-efficient) behavior, knowing 
legal instruments, economic instruments and communicative instruments.  The communicative 
instruments focus on strengthening the normative goal in specific. The next paragraphs will go 
further into these three types of tools/ instruments and subdivide them into 19 more detailed 
tools.  
 
8.1.1 Legal tools 
Legal instruments prescribe a standard which enforces a certain behavior. Public support of the 
legal tool is a prerequisite. The use of legal tools, such as legislation, is only effective when 
combined with communication tools which explain and justify why legal instruments are 
required.  Legal tools can be divided into:  
 
• Laws and regulations: using laws and regulations will affect your full audience. When social 

instruments, such as communication strategies, are not working, you can force people into 
certain desired behavior by implementing this tool. A separate group within the law is 
formed by covenants and agreements. They are not imposed but voluntarily signed; 

• Permits: when using permits general standards are applied to a specific situation, person or 
organization. With a permit you can for draft activity-specific rules. The granting of a license 
is a communicative process between government and target group. This license provides a 
standard which the target is required to abide; 

• Covenants and agreements: covenants are based on voluntary agreements between the 
parties. They are often initiated by authorities to prevent legislation. Legislation has namely 
disadvantages: long realization time, inflexibility and often expensive to maintain. Besides 
the formal agreements, there are also more informal arrangements.  
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8.1.2 Economic tools 
Economic instruments focus on the financial considerations of retailers. If it is financially 
attractive, people opt for an energy-efficient alternative. Economic tools can provide benefits 
(subsidies) or disadvantage (levies). In order to influence the decision-making of retailers, the 
financial incentive has to be strong enough. The following subcategories can be distinguished:  

 
• Grants: grants provide financial benefits and may directly affect the target group’s decision 

behavior. The subsidy lowers the cost of the desired (environmentally friendly) behavior; 
• Levies: one of the reasons for a government to tax is to directly influence decision making 

by increasing the cost of undesirable (environmentally unfriendly) behavior. Levies may be a 
fairly effective financial policy instrument, as long as the financial incentive is strong 
enough;  

• Financing structures: often, environmental and energy conservation measures require 
(extra) funding. By providing financing structures, funding may be facilitated; 

• Financial guarantees: using this financial instrument a certain investment risk is covered. 
Thus the entrepreneur is better able to undertake the investment. This financial guarantee 
mechanism ensures a limited funding risk for financial institutions. Banks that use financial 
guarantee schemes transfer the financing risk to the government;  

• Fiscal measures: the target group will be only affected if the financial incentive is strong 
enough to penetrate into their decision making process. A well-known example is increase 
popularity of the Toyota Prius as a lease car since the reduction of the additional taxable 
income from 24% to 14%. 

 
8.1.3 Communicative tools 
Communicative instruments transfer information in order to persuade, convince or seduce 
retailers to adopt energy conservation measures. Communication alone is often not sufficient 
to bring change and legal and economic instruments have to be compatible with the 
communicative tools. Communication can be used as a mean in order to influence knowledge, 
attitude or behavior. The more specific and personal the communication is tailored to the 
individual situation, the greater the probability that behavior will change. Communicative tools 
can be divided into: 
 
• Knowledge transfer: in most cases, knowledge transfer is a support tool which is used in 

addition to other instruments. Knowledge transfer has a range of different instruments: 
mass media tools (e.g. brochures, newsletters, articles, websites, commercials on radio and 
TV and information stands at events) and personal instruments (e.g. information sessions, a 
lecture or group discussion). Transfer of information increases the knowledge of the target 
group; 
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• Role models: this involves learning by observing others' behavior. Man is a social being 
which perceives behavior of others and from that learns lessons about how certain behavior 
has to be executed as about the consequences (e.g. rewards or punishments) of that 
behavior. Using mass media to show desired behavior can change social norms; 

• Promotion: promotion (stimulating communication) is used to inform the public and raise 
awareness of certain problems. For this purpose mass media instruments can be used. If 
used properly, promotion is an excellent tool to support and confirm people’s existing 
practices and beliefs; 

• Training: training courses are designed to increase knowledge and skills of the target group 
needed to be able to exert the desired behavior. Training also offers opportunity for 
members of the training session to collaboratively learn together in order to strengthen 
mutual knowledge and exchange experiences; 

• Coaching: coaching is focused on creating awareness of choice possibilities as a basis for 
action and behavioral change. Coaching is listening, questioning, reflecting and 'putting the 
other to the task; 

• Personal advice: personal advice can offer the target group specific information that fits 
their questions. It may contain technical or organizational advice or explanation of the 
protocol; 

• Platforms: platforms bring parties together at local or project level. For example, 
Agentschap NL leads processes in the desired direction by identify problems and solutions; 

• Labels: labels indicate, often with a logo, whether a product (or building) is environmentally 
friendly, healthy, safe, etc. Labels influence the decision of the consumer. By labeling, a 
(new) market can be created by adding value to (new) products or buildings; 

• Demonstrations: demonstrations are a good way to convince the target group that an 
innovation works, if someone from the target group shows how it works. As social beings, 
people look how they can exhibit a certain behavior and what the consequences of that 
behavior are. A popular building program on TV for example, can inform people about how 
they can place solar panel; 

• Benchmarks: by means of a benchmark your performance against others can be measured 
based on indicators. The element of competition, perhaps even awarded with a price, can 
motivate people to change their behavior; 

• Feedback: feedback is defined as information about the amount of energy consumed by the 
target group, which marks the observed difference between the desired and actual results. 
Feedback is a powerful learning tool: a behavioral reinforcement tool. 
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8.2 Method 
Investigating possible instrument that stimulate the uptake of energy conservation measures 
has been divided into two parts. First, real estate experts with specific focus on the retail sector 
where part of an online survey (paragraph 8.2.1). Second, the output of the online survey 
served as input for a survey amongst retailers in three different shopping malls in the 
Netherlands (paragraph 8.2.2).  
 
8.2.1 Real estate experts 
The first part was an online survey amongst real estate experts with specific focus on the retail 
sector. The participants (about 40 real estate professionals) of the ‘Project Duolabel Winkels’ 
received an invite to participate in the online survey regarding stimulating tools for energy 
conservation in retail shops. The ‘Project Duolabel Winkels’ is organized by the workgroup 
‘Frontrunners Retail of the Platform for Sustainable Housing’ and in the project meetings the 
government (Agentschap NL) discusses the interpretation and implementation of a ‘Duolabel’ 
for retail property with real estate professionals. In addition, a request to participate in the 
online survey was included in the newsflash of NeVaP (Nederlands Vastgoedexploitatie 
Platform). This platform organization has sent the newsflash to all its members, which 
represent a substantial part of the real estate organizations in the Netherlands.  
 
In the online survey participants were asked to answer three different questions about all 19 
tools, knowing: 
 

1. Estimate to what extent this instrument could stimulate retailers to take energy saving 
measures? 

 
2. Which party/ parties have control over this tool? So which party has to possibility to use 

this specific tool in order to stimulate retailers in taking energy saving measures? 

 
3. Mention a specific example of the relevant (stimulating) instrument? 

 

no stimulating  □ □ □ □ □         highly stimulating 
effect   1 2 3 4 5         effect 
 
 
 

□ Government 

□ Real estate owners 

□ Other: ………………. 
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Shopping mall  Struytse Hoeck Heuvel Galerie Makado Head office
Conducted surveys 41 53 27 16
Non-respons 21 23 16 11
Respons 20 30 11 5

In total 10 real estate professionals have participated in the survey (appendix E). Since these are 
highly knowledgeable professionals regarding energy efficiency in the retail sector, the amount 
of participants in the online survey is seen as sufficient.  
 
8.2.2 Retailers 
Based on the results of the survey amongst real estate experts, the three highest and three 
lowest rated tools in terms of stimulating effect were included in the survey executed amongst 
retailers. In additions, the tools ‘labels’ and ‘benchmarks’ were included as well since they have 
been of special attention in the previous chapter regarding choice behavior. These eight tools 
were submitted to the retailers and represented by a specific example given by the real estate 
experts in the online survey. By giving them a concrete example of the specific tool, there will 
not be any vagueness regarding the tools.  
One of the questions in the survey was: 
 

1. To what extent would personal advice stimulate this retail company in taking energy 
saving measures? 

 
In total 61 surveys were completed in the period of June till July 2012 as can be seen in table 
8.1. In addition to these 61 completed surveys amongst the retailers in the three shopping 
centers, several head offices were contacted as well. This has resulted in five additional 
completed surveys which makes a total of 66 filled in surveys.  
 

 
8.3  Results 
As been pointed out in the beginning of the previous paragraph, there have been two surveys 
regarding stimulating tools/ measures of energy conservation measures. Therefore, first the 
results of the online survey amongst the real estate experts and second the results of the 
survey amongst retailers will be discussed. In addition, these results will be compared.   

no stimulating  □ □ □ □ □         highly stimulating 
effect   1 2 3 4 5         effect 
 
 
 

Table 8.1: Completed surveys 
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Laws & 
regulation

Permits
Covenants & 
agreements

Grants Levies
Financing 
structures

Financial 
guarantees

4,1 3,7 3,7 4,3 2,9 3,6 2,7

Fiscal measures
Knowledge 
transfer

Role models Promotion Training Coaching Personal advice

3,6 3,5 3,6 2,9 3,0 3,5 4,1

Platforms Demonstrations Labels Benchmarks Feedback

3,0 3,0 3,6 3,9 3,3

8.3.1  Real estate experts 
Table 8.2 shows the results of the first part of the online survey amongst real estate experts (for 
a full overview, see appendix B). As the numbers in the table indicates, grants are rated as the 
most stimulating tool of all followed by laws and regulation and personal advice. On the other 
hand, financial guarantees were rated as the least stimulating tool followed by levies and 
promotion.  
 

The second and third part of the online survey contained questions regarding which party/ 
parties have control over each tool/ instrument and a request to give an example of a specific 
possible stimulating instrument. Appendix C shows the results of this part of the online survey. 
 
8.3.2 Retailers 
First, retailers in general will be discussed and secondly differences between the early market 
and the mainstream will be addressed in order to provide insight of how to particularly 
stimulate these two different segments.  
 
Retailers in general 
Table 8.3 shows the results of the last part of the survey amongst retailers. It can be concluded 
that retailers indicate that grants would stimulate them the most, followed by financial 
guarantees. On the other hand, personal advice and labels are seen as the least stimulating 
tools by retailers.  
 

 

 

Laws & 
regulation

Grants Levies
Financial 
guarantees

Promotion
Personal 
advice

Benchmarks Labels

Retailers 3,2 4,0 3,2 3,4 3,2 2,9 3,1 2,9

Table 8.3: Stimulating effect according to retailers 

Table 8.2: Stimulating effect according to real estate experts 
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Early market versus mainstream 
If we first look at the average rate of assumed stimulus of all the instruments together, than we 
can conclude (table 8.4) that the early market (average 3,6)  is much more positive about the 
effect of stimulating tools than the mainstream (average 3,2).  
 
Table 8.4: Early market versus mainstream 

 
 
However, all retailers agree that economical instruments would stimulate them most in the 
process of adopting energy conservation measures. The second place is for legal tools and the 
third and last place is for communicative tools. Table 8.4 also shows that the finding in the 
previous chapter - indicating that the choice behavior of the early market is influenced by the 
obligation to display the energy label - is confirmed since we can see that the early market rates 
the tools ‘labels’ substantially higher than the mainstream.  There are also differences 
discoverable regarding the top three of most stimulating tools between the early market and 
the mainstream. Table 8.5 shows that both early market and mainstream assume that grants 
would be most stimulating, however, the second and third place differ. What is striking is that 
the top three of the mainstream contains all financial instruments while the top three of the 
early market contains a tool out of all three categories.  
 
  Table 8.5: Top 3: early market versus mainstream 

 
 
In general, we can conclude that the differences in attitude towards stimulating tools between 
early market and mainstream have to be taking into account when targeting these segments. 
Looking back at the assumption that strengthening normative aspects is most important for 
increasing the rate of adoption and diffusion, it can be concluded that the early market is 
paying attention to normative aspects (represented mainly by the communicative tools). 
However, for the mainstream this is not yet the case and therefore the gain goals in the 
background have to be first made compatible with the normative focal goal and only then 
normative aspects can be used to accelerate the adoption and diffusion process.  
  

Laws & 
regulation

Grants Levies
Financial 
guarantees

Promotion
Personal 
advice

Benchmarks Labels Average

Early Market 3,7 4,3 3,5 3,5 3,7 3,2 3,6 3,4 3,6

Mainstream 3,1 3,9 3,2 3,4 3,0 2,9 3,0 2,8 3,2

Early market Mainstream
1. Grants 1. Grants
2. Laws & Regulation / Promotion 2. Financial guarantees
3. Benchmarks 3. Levies
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8.3.3 Retailers versus real estate experts 
When we combine the answers of the real estate experts and the retailers, then there are some 
differences visible (table 8.6). The biggest relative differences are between financial guarantees 
and personal advice. As real estate experts assume that financial guarantees would not 
stimulate retailers in taking energy saving measures that much, retailers are opinionated 
differently. The same goes for personal advice, as real estate experts assume that it would 
stimulate retailers, retailers themselves indicate that personal advice would not work all that 
stimulating.  
 
Table 8.6: Real estate experts versus retailers 

 
 
 
8.4 Summary and conclusion 
The final chapter of this thesis answers the research question: Which (policy) instruments are 
best suited to speed up the rate of diffusion of energy conservation measures taking the 
differences of the adopter segments into account? It is argued that stimulation of adoption of 
pro-environmental behavior can be accelerated by stimulating the normative goals within the 
decision-making process (Lindenberg and Steg, 2007). Normative goals are mainly stimulated by 
communicative tools, however as long as the hedonic and gain goal are not compatible with the 
normative goal, it will not be successful. Agentschap NL (2010) indicate three main groups of 
stimulating tools, knowing legal, economic and communicative instruments of which the 
stimulating effect will be tested among retailers. In order to provide retailers with more 
practical examples in the third and final part of the survey, real estate experts were first asked 
to give their opinion and share their knowledge about 19 different legal, economic and 
communicative tools. They were asked to indicate the stimulating effect of each tool, to suggest 
the party/ parties who control these tools and to give a practical example of each tool. Based 
on the results of the survey amongst real estate experts, the three highest and three lowest 
rated tools and their practical example in terms of stimulating effect were included in the 
survey executed amongst retailers. In additions, the tools ‘labels’ and ‘benchmarks’ were 

Laws & 
regulation

Grants Levies
Financial 
guarantees

Promotion
Personal 
advice

Benchmarks Labels Average

Real estate 
experts

4,1 4,3 2,9 2,7 2,9 4,1 3,9 3,6 3,6

Deviation from 
average

0,54 0,74 -0,66 -0,86 -0,66 0,54 0,34 0,04

Retailers 3,2 4,0 3,2 3,4 3,2 2,9 3,1 2,9 3,2

Deviation from 
average

-0,05 0,76 -0,05 0,16 -0,06 -0,30 -0,11 -0,35

Relative 
difference

0,58 0,02 0,62 1,03 0,60 0,84 0,45 0,39
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included as well since they have been of special attention in the previous chapter regarding 
choice behavior. If we look at the differences in rating amongst real estate experts and retailers 
then we can conclude as real estate experts assume that financial guarantees would not 
stimulate retailers in taking energy saving measures that much, retailers are opinionated 
differently. The same goes for personal advice, as real estate experts assume that it would 
stimulate retailers, retailers themselves indicate that personal advice would not work all that 
stimulating. If we take the differences in adopter segments into account, it can be concluded 
the early market (average 3,6)  is much more positive about the effect of stimulating tools than 
the mainstream (average 3,2) is. However, all retailers agree that economical instruments (and 
in specific grants) would stimulate them most in the process of adopting energy conservation 
measures. The findings in the previous chapter that the choice behavior of the early market is 
influenced by the obligation to display the energy label, is confirmed by the facts that the early 
market rates the tools ‘labels’ substantially higher than the mainstream. What is also striking is 
that the top three of the mainstream contains all financial instruments while the top three of 
the early market contains a tool out of all three categories. Therefore, it can be concluded that 
the compatibility of the gain goal with the normative goal is not yet sufficient for the 
mainstream and as long as this is not the case, communicative tools, which influence normative 
goals, will not significantly increase the rate of adoption and diffusion.  
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9. CONCLUSION  
 
This thesis starts with asking ourselves: what is sustainability in the real estate sector? It is 
well-known that sustainability has gained ground in recent years and becomes an integral part 
of today's society. The built environment plays a major role, mainly due to their large CO2 
production. But it's not only increasing awareness; governments, businesses and especially 
civilians require action and therefore concrete steps towards a sustainable society have to be 
taken. The built environment needs to play their part and significantly reduce the carbon 
footprint where the focus should be on existing buildings. Initiatives within the commercial real 
estate industry to classify and measure sustainability are growing rapidly; however their 
implementation remains behind, caused by the Vicious Circle of Blame, in which stakeholders 
continue to point fingers to each other and nobody wants to put the first step and be exposed 
to the involved risk. The fact that the financial - but also social and environmental - benefits of 
sustainable real estate are not sufficiently quantifiable and proven makes the risk to invest in 
sustainable real estate sector significant. On the other hand, sustainability is driven by trends 
such as increasing energy costs, stricter regulations and the current economic situation. Looking 
at the retail sector in particular, sustainability is even more in infancy than other real estate 
sector. The retail space is seen by most retailers as supporting to the core business and 
sustainable housing has therefore not their highest priority. This is reinforced because the 
occupational costs of retailers form only a relatively small proportion (10-15%) of total 
operating expenses and subsequently the energy costs are a small part of the overall 
occupational costs. Foreign examples show that the possibilities to ‘go green’ in the retail sector 
exist; however, the restrictive characteristics of the Dutch retail market make it a huge 
challenge which needs collaboration between all parties involved in the sustainability chain.   
 
After the initial impetus in the first research question, the second chapter goes further into 
detail by answering the second research question: What is the viewpoint of the retailer and 
other actors in the sustainable retail chain?  The main actors in the chain of retail real estate 
are the investor (provider) and the retailer (user). However, what distinguishes retail from 
other sectors is the direct presence of the consumer. As long as all three parties are not 
convinced of the necessity of preserving retail properties and act upon that believe, things will 
not move. In this thesis there is specific attention for the consideration of retailers regarding 
investing in sustainable housing. Research shows that from an ideological viewpoint most 
retailers find sustainability an important aspect in their decision-making; however the way they 
act does not reflect this finding. Reasons can be found in the fact that retailers have social, 
economical and environmental barriers to sustainable housing. And at this moment, these 
barriers outweigh the drivers of sustainable housing. In order to clear the road for sustainable 
housing, the push factors, like opinion of stakeholders and legislation, and the pull factors, like 
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public perception, cost and staff productivity should be strengthened and the barriers should 
be eliminated.   

 
To translate the theoretical concept of ‘sustainability’ to a more practical level, the third 
research question and belonging chapter contains: how can the sustainability of retail 
property be improved? Energy consumption in shopping malls is the main culprit regarding 
sustainability and therefore the greatest improvements can be achieved by lowering this 
consumption. Energy consumption is not only based on the quality of the building (shell), but 
the majority of the energy consumption in shopping malls comes from installations and fit-out 
appliances in the general area and, especially, the shops units. Research has shown that 
lighting, ventilation and heating/ cooling mainly determine the energy consumption in shop 
units. Since this thesis focuses on retailers and their possibilities improve the environmental 
friendliness of the retail space, the energy consumption in the shop units, for which the retailer 
is responsible, is the center of attention. According to the theory of Trias Energetica, the 
measures that a retailer can implement concern the efficient production and use of fossil 
energy in the individual units. To quantify the efficiency of the production and use of fossil 
energy, Europe has set standards which the Netherlands translated into the Energy label, which 
varies from a G label (very inefficient) to an A label (very efficient). The ultimate goal regarding 
a sustainable retail sector is therefore the best possible energy label (A) for all retail property.  
 
To improve the sustainability, in this case energy consumption, of retail property, retailers have 
to make certain decisions. Therefore it is attempted to answer the fourth research question: 
how is the process of decision-making of retailers in regard to energy conservation measures? 
Since energy conservation measures are new to most retailers, they can be seen as a type of 
innovation. As with all innovations, it takes time to adopt them and come to a moment at which 
they are viewed as ‘normal’ or ‘standard’. Taking this as a starting point in the discussion about 
implementing energy conservation measures in the retail sector evokes a different discussion 
than just a cost-benefit analysis. If we plunge further into the matter of innovations, then it can 
be concluded that adoption of an innovation is a process with several phases. First, individuals, 
organization or in this case retailers need to obtain a certain level of knowledge about the 
innovation. When they have obtained a sufficient amount of information, the decision-maker 
will move further to the persuasion stage. In this phase the decision-making unit will form a 
positive or negative attitude towards the innovation. This attitude is followed by the actual 
moment of decision-making in which the decision can be adopted or rejected. In case of 
adopting the innovation, the fourth phase concerns the implementation of the innovation and 
finally the decision-maker will look for confirmation of his/ her previous choice. According to 
Rogers (2003) the outcome in the decision stage, so adopting or rejecting the innovation, is 
influenced by two aspects: the characteristics of the decision-making unit and the perceived 
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characteristics of the innovation. However, in addition to the theory of Rogers (2003), the way 
the innovation is perceived is influenced by the goal frame of the decision-making unit. The way 
in which the five attributes of an innovation (relative advantage, compatibility, complexity, 
trialability and observability) are perceived depends on predominant goal frame. A 
predominant gain goal will be followed by a different perception of the innovation, then a 
predominant normative goal. Also the interaction between the goal frames would influence the 
adoption rate of an innovation. Therefore, this thesis focuses on the influence of the 
characteristics of the decision-making unit (retailer), the perceived characteristics of the 
innovation and the goal frame on the adoptive behavior of retailers in regard to energy 
conservation measures. Subsequently, widely acceptance of innovations, so a high adoption 
rate, has mainly to do with whether or not the innovation is successful diffused. The four main 
elements of diffusion are: the innovation, communication channels, time and the social system. 
Later on ways to accelerate diffusion of energy conservation measures by the use of several 
(possibly) stimulating tools will be discussed. These tools influence the knowledge and the 
persuasion stage of the decision-making process regarding adopting energy conservation 
measures. 
 
The data collection has been done by conducting surveys amongst real estate experts and 
retailers. The data collection and analysis of chapter adopter category and choice behavior has 
been executed amongst retailers only and the data collection of stimulating tools/ instruments 
amongst both retailers and real estate experts. 

 
This first part of data collection and analysis, regarding the determination and specification of 
adopter segments, resulted from the research question: which characteristics related to the 
retailer influence the process of adopting and diffusion energy conservation measures? 
According to Egmond (2006), adoption of innovations is a gradual process in which the rate of 
diffusion of the innovation depends on how quickly retailers adopt the innovation. Actors 
within the target group ‘retailers’, however, differ in their speed of adopting innovation. There 
is always a relatively small group of first adopters, followed by later adopters. Rogers (2003) has 
distinguished five different adopter categories: innovators, early adopters, early majority, late 
majority and laggards. Innovators and early adopters, also called the early market, contain a 
higher level of innovativeness then the early majority, late majority and laggard (mainstream). 
A survey conducted amongst 74 retailers in three different shopping centers in the 
Netherlands, which was based on the self-designated technique (Rogers, 2003), has attempted 
to identity a relationship between three different characteristics of retailers – branch, type of 
company and size and company – and their level of innovativeness. By measuring the level of 
innovativeness the surveyed retailers can be classified in one of the five adopter categories. It 
can be concluded that the branch ‘other’ contains the highest level of innovativeness and this 
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branch contains mainly large department stores. ‘Furnishing’ and ‘Fashion’ have the lowest 
level of innovativeness. Looking at the type of company and adopter category, self-employed 
retailers are significantly more innovative concerning energy conservation measures. Finally, 
there were no significant or interesting differences regarding size of company and level of 
innovativeness.  
 
The goal of the following choice experiment was derived from the research question: which 
retailer characteristics and which energy conservation measure characteristics influence the 
choice behavior of retailers regarding energy conservation measures? In order to find out 
which characteristics influence choice behavior, a choice experiment has been designed. The 
rate of diffusion and adoption is influenced by –among others – the perceived characteristics of 
the innovation, in this case the energy conservation measures. However, the way the 
characteristics of energy conservation measures are perceived, results from the prevailing goal 
frame – hedonic, gain or normative - of the decision-maker. This choice experiment focuses on 
two of these three goal frames, namely the gain and normative goal.  The emphasis is on 
whether choice behavior of retailers regarding energy conservation measures is influenced by 
gain and/ or normative goals and whether there are any significant differences in choice 
behavior between the mainstream and the early market. The experimental design followed a 
seven step program, in which the elicitation of the influential attributes and the specification of 
the attribute levels are the most important. The gain goal frame has made a practical 
translation into the attribute ‘payback period’ and the normative goal frame into the two 
attributes ‘average energy label comparable units’ and ‘obligation to display energy label’. This 
results in a concrete main question in this choice experiment whether the choice for a small or 
large energy conservation measure (D  C or D  A) is prevailingly influenced by the gain goal 
(payback period: 3 years or 8 years) or by the first normative goals (average energy label of 
comparable units: C or A) and the second normative goal (obligation to display energy label: yes 
or no). To measure their choice preference, the retailers faced a choice set with two 
alternatives and the option ‘neither’. The discrete choice model Multinomial Logit (MNL) is 
chosen to execute the model estimation and subsequently apply the model to the data. After 
conducting the choice experiment at 45 retailers in 3 different shopping centers across the 
Netherlands, it can be concluded that retailers in general are careful and resistant when it 
comes to investing in energy conservation measures; however they are not eager on seeing 
other retailers being a lot more pro-active and would like to stay in line with their competitors. 
The data shows as well that retailers are, however, sensitive for a high average energy label of 
their competitors and would even choose for the large energy label improvement combined 
with the high payback period if their competitors to do the same. This proves the hypothesis 
that retailers are sensitive for the normative aspect of adopting energy conservation measures 
and would even change their choice behavior regarding their gain goal in order to stay in line 



Page | 93  
 

with the other in their social system. If we look at possible conclusion regarding the 
characteristics of the decision-maker unit (retailer) and their choice behavior then it can be 
concluded that the early market, in case they are obliged to display their energy label, would 
take a bigger step on the energy reduction ladder. This could mean that the early market is 
more convinced of the fact that their consumer will (or is going to) select their stores according 
to the shop’s energy label. Finally, the mainstream feels more comfortable at this moment 
when their competitors are not investing in energy conservation measures and when they do 
not have to display their energy label. This does not reflect any kind of ambitious attitude of 
mainstream retailers.  
 
Since we have concluded that the general attitude of retailers is fairly reticent, the final 
research question of this thesis deals with: which (policy) instruments are best suited to speed 
up the rate of diffusion of energy conservation measures taking the differences of the adopter 
segments into account? It is argued that stimulation of adoption of pro-environmental 
behavior can be accelerated by stimulating the normative goals within the decision-making 
process (Lindenberg and Steg, 2007). Normative goals are mainly stimulated by communicative 
tools, however as long as the hedonic and gain goal are not compatible with the normative 
goal, it will not be successful. Agentschap NL (2010) indicate three main groups of stimulating 
tools, knowing legal, economic and communicative instruments of which the stimulating effect 
will be tested among retailers. In order to provide retailers with more practical examples in the 
third and final part of the survey, first real estate experts were asked to give their opinion and 
share their knowledge about 19 different legal, economic and communicative tools. They were 
asked to indicate the stimulating effect of each tool, to suggest the party/ parties who control 
these tools and to give a practical example of each tool. Based on the results of the survey 
amongst real estate experts, the three highest and three lowest rated tools and their practical 
example in terms of stimulating effect were included in the survey executed amongst retailers. 
In additions, the tools ‘labels’ and ‘benchmarks’ were included as well since they have been of 
special attention in the previous chapter regarding choice behavior. If we look at the 
differences in rating amongst real estate experts and retailers then we can conclude as real 
estate experts assume that financial guarantees would not stimulate retailers in taking energy 
saving measures that much, retailers are opinionated differently. The same goes for personal 
advice, as real estate experts assume that it would stimulate retailers, retailers themselves 
indicate that personal advice would not work all that stimulating. If we take the differences in 
adopter segments into account, it can be concluded the early market (average 3,6)  is much 
more positive about the effect of stimulating tools than the mainstream (average 3,2) is. 
However, all retailers agree that economical instruments (and in specific grants) would 
stimulate them most in the process of adopting energy conservation measures. The findings in 
the previous chapter that the choice behavior of the early market is influenced by the 
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obligation to display the energy label, is confirmed by the facts that the early market rates the 
tools ‘labels’ substantially higher than the mainstream. What is also striking is that the top 
three of the mainstream contains all financial instruments while the top three of the early 
market contains a tool out of all three categories. Therefore, it can be concluded that the 
compatibility of the gain goal with the normative goal is not yet sufficient for the mainstream 
and as long as this is not the case, communicative tools, which influence normative goals, will 
not significantly increase the rate of adoption and diffusion.  
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Figure 10.1: Breaking the Vicious Circle of Blame 2.0  

Providing insight into influential aspects in the decision-making process of retailers regarding 
energy conservation measures in order to use this knowledge for effectively mobilizing 

(policy) instruments to increase the adoption rate of energy conservation measures. 
 

10. REFLECTION 
 
The motivation for writing this thesis followed from curiosity of why the retail sector is lagging 
compared to other real estate sector when it comes to the sustainability matters. It is assumed 
that the Vicious Circle of Blame has to be broken and the lack of business case for retailers has 
to be illuminated in order to ‘solve’ the problem of a stagnating process.  To find out more 
about the considerations that retailers make regarding energy conservation and investigate 
what could stimulate them to invest in energy conservation and break the Vicious Circle of 
Blame, at the start of this research, the objective of this thesis has been set on:   
 

 
During the process of obtaining the research objective, it is found that to solve the Vicious 
Circle of Blame, one can not only focus on the (financial) relationship between retail owner 
(investor) and retailer (occupier). It is found that the relationship between retailers has not to 
be forgotten. Therefore, the proposed manner to break the Vicious Circle of Blame is found to 
not reflect the reality of 
the decision-making of 
retailers regarding energy 
conservation measures. 
The starting point of 
analyzing the decision-
making of retailers 
assumes that the only way 
the Vicious Circle of Blame 
can be broken is to take all 
relations, as shown in 
figure 10.1, into account.  
 
With this in mind, analysis 
of the decision-making 
process of retailers has 
indeed provided insight 
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into the multiple influential aspects in the process of adopting and diffusion energy 
conservation measures. The most important aspects are listed below: 
• The characteristics of the retailers in combination with their adopter category: 

o Warehouses have the highest adoption level;  
o Stores in furniture and fashion the lowest level of adoption;  
o Self-employed retailers have a higher level of adoption than franchisees and store 

chains.  
• The characteristics of the innovation in combination with the goal frame: 

o Relative advantage (gain goal) is the main aspect to influence the choice behavior of 
retailers regarding adoption of energy conservation measures; 

o Compatibility (normative goal) influences the choice behavior of retailers regarding 
adoption of energy conservation measures; 

o Observability (normative goal) influences only the choice behavior of early market 
retailers. 

 
These aspects are used to determine a strategy for increasing the rate of adoption and 
diffusion. Communicative tools should be mobilized to further strengthen the opinion 
leadership of the early market (the highest scoring retailers in chapter 6: warehouses and self-
employed retailers) in order to create a ‘flow’ of diffusion. On the other hand regarding the 
mainstream, first there should be focus on making sure that economic instruments force the 
gain goal of the mainstream more to the background in order to receive compatibility with the 
normative goal. Only then communicative instruments can be effectively mobilized to increase 
the rate of adoption amongst the mainstream and continue the ‘flow’ of diffusion.   
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11. RECOMMENDATIONS 
 
This thesis has led to several recommendations for further research regarding adopting and 
diffusion of energy conservation measures amongst retailers and for aspects that have to be 
taken into consideration during this sustainability challenge: 
 
• First, the chosen self-designated technique regarding the determination of the respective 

adopter categories has room for improvement. The disadvantage of this method, namely 
that it depends upon the accuracy with which retailers can identify and report their self-
images, has possibly played a role during the data collection. It seems that the data may be 
biased by the fact that self-employed retailers can identify and report their self-images 
highly accurate and, on the contrary, shop managers of store chains or franchisees maybe 
not able to be so accurate due to ignorance in certain areas and have answered the 
questions with a certain degree of caution. Therefore, it is recommended to conduct 
surveys at a higher management level in the organizations of stores chains and franchisees; 
 

• Second, the Rho square value of the MNL model estimation is very low and indicates a bad 
fitting model and therefore insufficiently predicts the choice behavior of retailers regarding 
energy conservation measures. This may be because of the limited sample size. However, it 
is assumed that the main cause for the low Rho square value is the heterogeneity amongst 
the respondents regarding knowledge about energy conservation measures. So besides the 
recommendations in the first point, it is also recommended to expand the sample size of 
the conducted surveys; 
 

• Third, it is recommended to make a clear distinction in target groups when it comes to 
effectively mobilizing target groups by using (policy) instruments. This research showed that 
there are significant differences between effectively targeting pioneers and mainstream 
retailers; 
 

• Fourth and final, a more general recommendation is to conduct further research into 
behavioral aspects of real estate consumers. In the rational real estate sector, mainly 
technical and economic patterns of thought have the upper hand and behavioral aspects 
are usually disregarded. In order to translate sustainability ambitions from paper to 
practice, more knowledge about human (choice) behavior is necessary. If the world is as 
logically put together as we technicians often assume, then we would be much further in 
accomplishing the stated sustainability goals.   
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APPENDIX C:  OUTPUT QUESTIONNAIRE - REAL ESTATE EXPERTS (2) 
 
Legal tools 
• Laws and regulations 

o Controlling party/ parties: government; 
o An example: legal obligation regarding a minimum energy label (e.g. B-label). 

• Permits 
o Controlling party/ parties: government; 
o An example: requirements for obtaining building permit / occupancy permit. 

• Covenants and agreements 
o Controlling party/ parties: government, property owner, retailers; 
o An example: green lease. 

 
Economic tools 
• Grants 

o Controlling party/ parties: government; 
o An example: grants for energy conservation measures (e.g. LED lighting). 

• Levies 
o Controlling party/ parties: government; 
o An example: energy levy by consumption above an allowable standard. 

• Financing structures 
o Controlling party/ parties: property owner, banks, commercial parties, retailers, 

government; 
o An example: green financing structures. 

• Financial guarantees  
o Controlling party/ parties: government, property owners, banks; 
o An example: financial guarantees for energy conservation measures. 

• Fiscal measures 
o Controlling party/ parties: government; 
o An example: tax deductibility of investments in energy conservation measures. 

 
Communicative tools 
• Knowledge transfer 

o Controlling party/ parties: property owner, government, consultants, commercial 
parties, branch organizations, retailers; 

o An example: seminars with presentations about successful energy conservation 
retail projects. 
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• Role models 
o Controlling party/ parties: property owner, commercial parties, energy companies; 
o An example: mass media in which highly regarding retail companies show benefits of 

energy conservation. 
• Promotion 

o Controlling party/ parties: DGBC, branch organization, marketing agencies; 
o An example: spread of information about successful energy conservation examples. 

• Training 
o Controlling party/ parties: branch organizations, energy companies, consultants, 

government, property owner; 
o An example: energy management tool. 

• Coaching 
o Controlling party/ parties: representative organizations, consultants, energy 

companies, government, property owner, property manager; 
o An example: energy coach. 

• Personal advice 
o Controlling party/ parties: installation advisors, property manager; 
o An example: tailored advice. 

• Platforms  
o Controlling party/ parties: government, suppliers, consultants; 
o An example: Agentschap NL / Platform Duurzame Huisvesting. 

• Labels 
o Controlling party/ parties: government, DGBC, consultants, retailers; 
o An example: introduction of energy label. 

• Demonstrations 
o Controlling party/ parties: suppliers, branch organizations, retailers, government, 

property owner; 
o An example: (energy) information markets. 

• Benchmarks 
o Controlling party/ parties: property owners, retailers, consultants, branch 

organizations; 
o An example: inclusion of benchmark in service charge reconciliation. 

• Feedback  
o Controlling party/ parties: property owner, property manager, branch organization, 

consultants; 
o An example: periodical consultation after benchmark has been presented. 
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APPENDIX E: LIST OF INTERVIEWS, MEETINGS AND SYMPOSIA 
 

Interviews
Surname First name Company Position
Kruit Linda NRW Managing Director
Kempkens-Duiveman Christa AM Real Estate Development Senior Real Estate Developer
Vlug Henk Fortrus Managing Director
Voet Klaas Corio Head of Technical & Facility Management
Vermeer Boudewijn Grontmij Vastgoedmanagement Senior Real Estate Manager - Retail
Vlasveld Martijn CBRE Global Investors | Retail Asset Manager
Wieman Marielle NeVaP Managing Director

(Phone) meetings
Surname First name Company Position
Boxhoorn Toon Grontmij Vastgoedmanagement Shopping Center Manager De Struytse Hoeck
Van den Berg Coen MKB-Nederland Project Leader Green Deal
Van Dongen Bart Syntrus Achmea Vastgoed Technical Manager Retail Investments
Van Kerkhof Mirande SCM Europe/ CBRE Shopping Center Manager Heuvel Galerie

Mail Contact
Surname First name Company Position
Bruggeman Ilya Raad Nederlandse Detailhandel Secretary Steering Committee Environment
Ehlert Ben Hoofdbedrijfschap Detailhandel Employee
Lettinga Gerlant CBW Mitex Team Leader Market Research 
Spinhoven Nico ASR Vastgoed Vermogensbeheer Team Manager Property Management
Van der Gaast Simon IVBN Senior Policy Maker
Van der Knaap Arjan DGMR Specialist Sustainable Environment
Zee Jelger Detailhandel Nederland Secretary Spatial Planning

Completed surveys (real estate experts)
Surname First name Company Position
Bertelink Arjan INNAX Installatieadviseurs Team Leader Energy and Sustainability 
Kempkens-Duiveman Christa AM Real Estate Development Senior Real Estate Developer
Spinhoven Nico ASR Vastgoed Vermogensbeheer Team Manager Property Management
Van Dongen Bart Syntrus Achmea Vastgoed Techncal Manager Retail Investments
Van der Gaast Simon IVBN Senior Policy Advisor
Van Woerkom Henny CBRE Global Investors | Retail Technical Project Manager
Vermeer Boudewijn Grontmij Vastgoedmanagement Senior Real Estate Manager - Retail
Vlug Henk Fortrus Managing Director
Voet Klaas Corio Nederland Head of Technical & Facility Management
Weersink Annemarie DGMR Specialist Sustainable Environment

Meetings/ symposia
Project Meeting Duolabel Agentschap NL 17-2-2012
Project Meeting Duolabel Agentschap NL 8-5-2012
Symposium Groen Vastgoed, Goed verhuurd Platform Duurzame Huisvesting 16-2-2012
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