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Abstract 

A Dutch energy utility company is developing an online recommender system to help people save 

energy. The information on savings in this recommender system is communicated as gains. Recent 

research by White, MacDonnell, and Dahl (2011) suggested that information about gains is most 

effective when people have an abstract mind-set.  A difference in mind-set is important, because dep 

ending on the type of mind-set, concrete or abstract, people mentally represent situations differently. 

In a concrete mind-set, specific, subordinate and concrete features from the context are more central, 

whereas in an abstract mind-set general, superordinate and more goal oriented aspects are key (Trope 

& Liberman, 2010). Because choice options differ on concrete or abstract characteristics, a difference 

in mind-set leads to different outcomes. For example, in a concrete mind-set feasibility aspects such 

as effort or costs are more important, whereas in an abstract mind-set sustainability issues such as 

saving energy for a better environment are more important. Related research by Reijmer and 

colleagues (2011) shows that users with an abstract mind-set chose different, more effective energy 

saving measures while using a recommender system in comparison to users with a more concrete 

mind-set. This indicates that choice behaviour in a recommender system can be influenced by mind-

set. 

The current thesis investigates whether putting customers in a more abstract mind-set enhances the 

effectiveness of the (gain-based) recommender system in terms of usage and choice behaviour. In a 

real-life experiment on the website with the recommender system, the mind-set was manipulated by 

manipulating the introductory texts shown before the recommendations were given. The results 

showed that consistent with expectations, users who received an abstract intro text were more 

engaged on the site and visited more subsequent site parts. On the other hand, as expected, users who 

received the concrete texts showed more need for detail by visiting more detail pages and spending 

more time interacting with the recommender. The users who received the abstract texts chose more 

desirable measures whereas users who received the concrete texts chose more feasible measures. 

These findings show that mind-set manipulations have implications for website and choice behaviour.   
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Introduction  

A big potential for reducing CO2 emission lies in energy conservation within households (Metz, 2007). 

However, many barriers need to be overcome in order to exploit this potential. One of these barriers 

is to motivate households to actively conserve more energy (Dietz, Gardner, Gilligan, Stern, & 

Vandenbergh, 2009). Although the topic of energy-saving has received a considerable amount of 

attention in the literature the best way for promoting energy efficient behaviour has yet to be found 

(for a review, see: Abrahamse, Steg, Vlek, & Rothengatter, 2005). Often mass-media initiatives are 

used to try and engage households to save more energy, but these campaigns often result in little or 

no change (Mckenzie-Mohr, 2000). Repeatedly, most of the attention of these campaigns has been 

put into encouraging households to adopt various energy-saving measures (e.g. energy-saving light 

bulbs, lowering the thermostat, installing insulation or photovoltaic solar panels ). However, the choice 

which energy-saving measure to take is very personal and depends on many factors like the type of 

house, household size and the willingness to invest. Moreover, as there are many different energy-

saving measures it is harder for people to find the right measure suitable for them causing more people 

to make no choice at all (Iyengar & Lepper, 2000; Tversky & Shafir, 1992). The usage of a recommender 

system as a decision aid that is tailored to the personal circumstances of an individual household could 

be beneficial in this regard.  

 

Research on and applications of recommender systems for energy-saving measures are scarce. 

In the scientific literature the domain of energy-saving measures is not (yet) classified as a main 

application field for recommender systems (Park, Kim, Choi, & Kim, 2012). Some research has focused 

on energy-saving in the context of recommender systems (Knijnenburg & Willemsen, 2009; Reijmer, 

2011) and has provided a lot of insight in choice satisfaction in recommender systems, but in these 

studies the focus was less on the actual choices made. Furthermore not much attention has been paid 

towards whether the choices made by participants were followed up.  
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An energy utility company in the Netherlands is using a recommender system to help its customers 

with choosing between different energy-saving measures. They created a website that simplifies and 

personalizes the choice and selection of the energy-saving measures and would aid the users with the 

follow up on their chosen advice. The recommendations made by the website show users what amount 

of money can be gained per year if they would follow up the corresponding advice. Although the 

literature firmly supports a stronger persuasive effect for losses compared to gains, energy-saving is 

typically defined as a gain as it poses a financial benefit in the future (Lindenberg & Steg, 2007). 

 In the context of sustainable choices, recent research on recycling behaviour shows however 

that the effect of losses versus gains is moderated by the mind-set of the users, the way people think 

about a certain topic moderates the way how a loss or gain framed message is perceived (White et al., 

2011). Specifically, White and colleagues (2011) found that recycling behaviour was higher when a 

more abstract way of thinking was invoked in the context of a gain framed message, compared to a 

more concrete mind-set in combination with a gain framed message. This shows that a gain based 

communication style fits better with an abstract mind-set.  

As the website of the Dutch utility company currently communicates gains, activating an 

abstract mind-set in users would match the communication style and potentially make the site more 

effective. Following this, the current thesis investigates whether an abstract mind-set would increase 

the usage of the gain-framed site as well as influence the choice behaviour of visitors, compared to a 

concrete mind-set. 

Prior work 

Recommender Systems 

Knijnenburg (2009) distinguishes several factors that play a role in the decision process regarding 

energy-saving measures such as the actual yearly energy savings (kWh), the sum of investments, the 

effort it takes to install an energy-saving measure and the continuous effort to keep saving energy. 
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Other factors that influence the choice process are the environmental effects of the measure and the 

decrease or increase in the level of comfort (Knijnenburg, 2009). Given this abundance of factors that 

people could take into account when making decisions regarding energy saving measures, 

recommender systems could help customers in their decision making process by giving tailored 

recommendations suited to the person’s needs and wishes regarding a product or event (Burke, 2002). 

To design an effective recommender for energy-saving measures personalization is essential. 

Recommendations should be relevant and need to fit the situation and mind-set of the users 

(Costanzo, Archer, Aronson, & Pettigrew, 1986). Using a recommender system improves the choice 

process by creating a subset of energy-saving measures relevant to the user. This subset is based on 

the factors the user has deemed to find important in either an explicit or implicit way (Knijnenburg, 

Reijmer, & Willemsen, 2011). In this way, more personalized energy-saving measures can be 

recommended, subsequently improving the decision making process.  

 

Because of its nature, recommender systems steer and adjust choice behaviour. It has been 

shown that the performance of the recommender both influences the attitude and subsequently the 

behaviour of the user (Knijnenburg, Willemsen, Gantner, Soncu, & Newell, 2012). Besides, the 

expertise of users has an influence on how people use recommender systems as well, because different 

recommendation algorithms appeal to users with a different expertise (Knijnenburg et al., 2011; 

Knijnenburg & Willemsen, 2009). Not only expertise plays a role in recommender system evaluation, 

it has also been shown that mind-set has an influence in how a recommender is evaluated (Köhler, 

Breugelmans, & Dellaert, 2011; Reijmer, 2011).  Both the studies from Reijmer (2011) about domain 

knowledge, mind-set and type of recommender as well as the study from Köhler and colleagues (2011) 

about acceptance and mind-sets were controlled lab studies in an online environment. It is therefore 

worth to investigate the role of mind-sets on a commercial energy-saving recommendation website. 

The approach taken by the current thesis increases the ecological validity of these findings.  
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Mind-sets and message framing 

Changing how information is presented is known as message framing (Hammond, Keeney, & Raiffa, 

1998). Message framing can cause people to think differently which in terms influences their mind-set. 

Luchins defined a mind-set as cognitive processes and judgmental criteria that, once activated, persist 

over several tasks and contexts (Luchins, 1942). Mind-sets can, like other types of knowledge 

structures, vary in accessibility. As a result, when a mind-set is activated, the more accessible process 

corresponding to that mind-set is triggered over the lesser accessible process. The framing of a certain 

mind-set might therefore have significant consequences on later trade-offs and choices (Malkoc, 

Zauberman, & Bettman, 2010). In terms of energy saving, using a more abstract representation of the 

message and asking “why saving energy is important” causes an abstract mind-set to be activated 

(Freitas, Gollwitzer, & Trope, 2004). The purpose of saving energy becomes more salient and other 

cognitive processes will be activated. Using a concrete representation of the message and asking 

questions that focus more on the actual process of saving energy (“How to save energy”), causes a 

more concrete mind-set to be activated (Trope & Liberman, 2003).  

 

Matching loss/gain message framing with abstract/concrete message increases recycling 

intentions and behaviour (White et al., 2011). In one of their studies they used a door hanger with on 

one side either a loss framed message (i.e. “Think what will be lost if we don’t recycle”) or a gain framed 

message (i.e. “Think what will be gained if we recycle”). On the other side a message was written to 

either invoke an abstract mind-set by focusing on the purpose (i.e. “Think about reasons to make a 

difference”) or a concrete mind-set by focusing on the process (i.e. “Think about ways to make a 

difference”). These door hangers were randomly distributed to households  in a residential area. The 

amount of recycled waste was used as measurement for recycling behaviour and was measured before 

the experiment, and at two time intervals (two weeks and six months). Although the strongest increase 

in recycling was found when a loss framed message was combined with a message to evoke a concrete 

mind-set (42% increase after two weeks), they found that a gain framed message when combined with 
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an abstract mind-set caused the next best increase in recycling behaviour (20%). The amount of 

recycled waste was significantly higher compared to the conditions where the mind-set and the 

message framing did not match (13% and 10%). In other words: matching the right mind-set with the 

right message frame causes higher behavioural intentions for recycling.  

 

Matching mind-set with communication style in recommender systems also leads to an 

increased likelihood of accepting recommended advice. Köhler and colleagues investigated the role of 

construal level (low vs high) on communication design (concrete vs abstract) in the context of 

recommender systems and found that, when combined in the right way, a match between temporal 

distance and mind-set is beneficial in terms of the acceptance of the advice (Köhler et al., 2011). Köhler 

and colleagues asked the participants to read an introductory text and then think of a hypothetical 

scenario either in the near future (low construal) or in the distant future (high construal). Afterwards 

they asked the users to use a recommender system for DVDs. In his experiments they found that when 

the construal level and the communication design of the introductory texts matched (low construal 

with a concrete and high construal with an abstract mind-set), a higher acceptance of the 

recommended advice was found. Köhler and colleagues however, did not investigate whether these 

recommendations were indeed followed up later or whether the participants were more satisfied with 

their choices. More important, the manipulation used in this research is not directly applicable in a 

realistic setting like a commercial website. 

 

Building on the findings by White and colleagues and Köhler and colleagues, it is to be expected 

that users with an abstract mind-set will be more interested in using the site compared to users in a 

concrete mind-set. The premise of the site is currently shaped as a gain-framed message; a successful 

follow-up of the recommendations can bring a financial benefit from saving energy. These financial 

benefits are basically a gain-framed message, which matches best with an abstract mind-set (White et. 

al., 2011). It is therefore expected that a match between the abstract mind-set and a gain-framed 
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message causes users to be more engaged in saving energy compared to users with a concrete mind-

set. This will show on the site in the higher amount of unique visits on the subsequent parts of the site. 

 

Need for detail  

In a concrete mind-set, specific, subordinate and contextual aspects are more important, whereas in 

an abstract mind-set general, superordinate and more goal oriented aspects are important (Trope & 

Liberman, 2010). This difference in mental representation of a situation can subsequently result in 

different predictions, evaluations and behaviours because different mind-sets influence the way 

situations are interpreted by persons (Liberman, Trope, McCrea, & Sherman, 2007). For instance, 

Vallacher and Wegner (1987) argued that actions can vary in level of abstractness and concreteness. 

Whenever people have low action identification compared to high action identification, more basic 

and context-specific representations of these actions are activated. These low level, concrete activities 

explain how an action is done (i.e. rotating the knob of a radiator thermostat). High level action 

identification or abstract activities explain the why an action is performed (i.e. wanting to be 

environmentally conscious). As different mind-sets activate different thought processes, different 

representations of the actions are represented in accordance with these mind-sets. Beukeboom and 

Semin (2006) have shown that in communication, users with an abstract mind-set use a more global 

way of thinking, which decreases the attention for detail and the need for more detailed information 

that people in the concrete condition have. This is in line with the Construal Level Theory (CLT). CLT 

suggest that people differ in their mental representation of a situation. Often this is the result of a 

difference in psychological distance. CLT assumes that people mentally construe objects that are 

psychologically near in terms of low-level, detailed, and contextualized features, whereas at a distance 

they construe the same objects or events in terms of high-level, abstract, and stable characteristics 

(Liberman et al., 2007; Liberman & Trope, 1998). This has implications on website behaviour. The 

attention for detail will be larger for users having a more concrete mind-set. It is therefore expected 
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that users in the concrete mind-set are more detailed oriented than its abstract counterparts and will 

visit more pages on the site discussing detailed information of energy saving measures.  

 

Feasibility versus desirability 

Because people differ in their mental representation, they also differ in what type of concerns they 

find important (Trope & Liberman, 2010). The preference in the feasibility versus desirability of a 

choice is influenced by their mental representation. In terms of energy-saving measures, a choice can 

both be made regarding the desirability of the measure (i.e., whether a measure is desirable to have 

because of interesting features or high energy saving) as well as the feasibility of its application (i.e., 

how easy or difficult it is to implement these measures). The decision whether or not to implement 

these energy-saving measures would presumably be based on both desirability as well as feasibility 

considerations. With a concrete mind-set, more focus will be put on the feasibility of the energy-saving 

measure whereas in an abstract mind-set, the desirability aspects are leading (Liberman & Trope, 

1998). Because the default mind-set of most people is most often concrete, people in general think on 

a low level about the actions they are performing and focus more on the feasibility of their choices 

(Malkoc et al., 2010).  Research on choice behaviour in recommender systems has shown that mind-

sets cause users to make different choices in such systems (Reijmer, 2011). Reijmer (2011) investigated 

the role of mind-sets on type of recommender system and the domain knowledge of the users in an 

online experiment. The mind-sets were manipulated through the implementation of the “why” and 

“how” questions before the recommendations were given. Reijmer (2011) found that people with an 

abstract mind-set selected less energy-saving measures but saved more energy with the chosen 

measures compared to people with a concrete mind-set. Reijmer (2011) attributed these differences 

to a change in focus on feasibility or desirability. When choosing energy-saving measures while having 

an abstract mind-set, the feasibility concerns that might prevent users from picking that particular 

measure are countered by the increased focus on the desirability aspects. When choosing energy-

saving measures, the more appealing and desirable energy saving measures will be preferred for users 
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who have an abstract mind-set. In these terms, desirable energy-saving measures will either save a lot 

of energy or are energy-saving measures that are nice to have for other reasons. Users in a more 

concrete mind-set will focus on the more feasible energy-saving measures, energy-saving measures 

that are easy to apply. As the website utilizes a gain-based communication style and an abstract mind-

set fits better with this style, it is to be expected that the type of energy saving measures chosen on 

the website differ per condition. When users have an abstract mind-set, more desirable energy saving 

measures will therefore be preferred over measures seen as more feasible and vice versa for users 

who have a concrete mind-set.  

 

Hypotheses 

To summarize: most people are willing to save energy as it is both a financial gain as beneficial for the 

environment, but have difficulties which energy-saving measures to choose. White and colleagues 

(2011) have shown that matching mind-sets with gains and losses are beneficial. Köhler and colleagues 

(2011) have shown that the likelihood of accepting an advice increases when a match between 

communication design and mind-set is present and Reijmer (2011) has shown that the selection of 

energy saving measures is influenced by mind-set. The current research will extend these findings by 

applying a mind-set manipulation (concrete vs abstract) to an energy saving website containing a 

recommender system. Therefore the following hypotheses will be tested: 

  

H1: A match between the abstract mind-set and a gain-framed message causes users to be 

more engaged in saving energy compared to users with a concrete mind-set and visit more 

consequent website parts.   

 

H2: When in a concrete mind-set, people will show a greater need for detailed information and 

visit more pages containing detailed information.  
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H3:  When in an abstract mind-set, people see desirability aspects as more important and will 

therefore choose more desirable energy saving measures, whereas people in a concrete mind-

set see the feasibility aspects as more important and choose more feasible energy saving 

measures.  

 

Because the study aims to use visitors of an existing site the mind-set manipulation should fit to the 

flow of the site. Previous research used more active methods of mind-set manipulation requiring the 

answering of open ended questions (Freitas et al., 2004; Reijmer, 2011; Trope & Liberman, 2003). 

These are therefore not suited for this study. It is neither possible to have a permanent passive 

manipulation on a website with the same presence as a door hanger as used by White and colleagues 

(2011) because interventions such as placing a banner with the mind-set manipulation would be out 

of context on this website. The landing page of the site was therefore selected as the location for the 

manipulation. The landing page consisted of an introductory text shown to every visitor followed by 

some introductory slides. These introductory slides give a general introduction to topic before the 

actual recommendations are made and would therefore be suitable for the mind-set manipulation. 

However, as such a manipulation might be less strong/effective than the mind-set manipulations used 

in earlier studies, a pre-test was performed to see if changing the introductory texts of the website, 

consisting of six slides, would be sufficient to change the mind-sets of its readers.  
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Pre-test 

The pre-test was done through an online experiment where the texts of the introduction part of the 

website were manipulated to evoke either a concrete or abstract mind-set. 

 

Method 

Design and participants 

The participants were randomly assigned to be presented with either the concrete or abstract version 

of the introduction text. The study consisted of four parts: a pre-experimental task (with the textual 

manipulation), and three questionnaires that measures the mind-set to verify whether the 

manipulation was successful. The participants were invited through the J.F. Schouten School database 

for an online experiment regarding texts on an energy website. Per 5 participants, an amount of 15 

euros was raffled as a compensation for their participation.  A total of 83 participants filled in the online 

questionnaire. Three of these participants were by accident exposed to both conditions and were 

therefore removed from the data, leaving eighty participants of which were 40 females and 40 males. 

The average age of the participants was 49.4 (SD = 17.5) and ranged from 23 to 78. The average time 

spent on the questionnaire was 12 minutes.  

 

Procedure 

After accepting the invitation for participating in the online research the participants were asked to 

study a set of six screenshots thoroughly. These six screenshots represented the introductory pages of 

the energy website planned to use in the main research (see Appendices A and B for examples). The 

pages explained in detail the functionality of the website and tried to activate its users to use the site. 

The first screenshot showed the landing page of the website whereas the other five gave a short 

explanation about the way the site should be used. The mind-set manipulation implemented was 

based on the door hangers used by White and colleagues (2011). On the landing page, the first 
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sentence requested the users to think about ways (concrete) or reasons (abstract) to save energy. The 

corresponding pages used a similar style of writing to evoke either a concrete mind-set or an abstract 

mind-set. 

 

After the six screenshots the participants received three questionnaires to verify whether the 

mind-set manipulation had the expected effect. The first questionnaire used was time estimation as 

used by Liberman and Trope (2007) and White and colleagues (2011). The second questionnaire 

consisted of the Linguistic Category Model (Maass, Salvi, Arcuri, & Semin, 1989). A third, self-

developed questionnaire was used to investigate if the different mind-set evoked by the different 

versions would cause a difference in likelihood of applying certain energy saving measures. 

 

 The time estimation method developed by Liberman and Trope was adjusted for the current 

research. Liberman and Trope (2007) showed that, compared to users who are thinking concretely, 

users who are thinking more abstract are specifying longer times needed before fulfilling tasks given 

in certain scenarios. In the questionnaire used here, several scenarios regarding energy saving 

measures were given (i.e. John is going to isolate his roof). After the scenario was given, the participant 

was asked to indicate in what time from now the person in the scenario would perform the given action 

described in the scenario. The scenarios contained three energy-saving measures with smaller effects 

regarding energy savings; installing led lights, using a shower alarm clock and utilizing a shower head 

that saves water, and three energy-saving measures that would have a large effect regarding energy 

saving; installing solar panels, buying an energy efficient fridge and installing roof insulation. This 

distinction was made to see if the effect of mind-set would differ per category of measures. 

 

The second manipulation check was based on the Linguistic Category Model (Maass et al., 

1989).First of all, participants were confronted with a picture visualizing a certain situation. 
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Participants were asked to describe in words what 

these images depicted by means of multiple choices 

that contained four options each describing the 

situation. The four options all described the scenario 

but differed in their level of linguistic abstraction 

(see Figure 1). From top to bottom the sentences 

represent the following linguistic abstractions: 

Descriptive Action Verbs (DAV), Interpretative 

Action Verbs (IAV), State Verbs (SV) and Adjectives 

(ADJ). DAV describes the action the person is doing, 

IAV gives a more general description of the behaviour, SV describe a psychological state such as happy 

or stressed and ADJ tell more about the underlying reasons. Participant had to select one of the four 

alternatives that in their opinion described the situation best. Expected is that people in the abstract 

condition will describe the cartoons in a more abstract manner, thus selecting the State Verbs and 

Adjectives more often compared to the concrete condition. A person answering many questions with 

a high level of linguistic abstraction suggests an overall higher level of abstract thinking, and hence a 

more abstract mind-set. 

 

 The third questionnaire was implemented to verify the higher likelihood of investing in bigger 

energy-saving measures when users had an abstract mind-set as previously found by Reijmer (2011). 

The questionnaire contained seven questions about the likelihood of investing in certain energy-saving 

measures. These seven measures ranged from small behavioural measures with low energy saving like 

cooking with a lid on the pan to big investments with high energy saving like solar panels or a 

condensing boiler. For all the measures, the question “Please indicate the likelihood that you will 

implement this measure” was used following a five point Likert scale ranging from 1 (not at all) to 5 

Figure 1: Example of a cartoon used in the Linguistic Abstraction 
Questionnaire 



14 
 

(very likely). People could also indicate whether they are already implementing a certain measure or 

that a measure is not valid for them.  

 

Results 

Time estimation 

All times were recoded in days with the coding rules based on Liberman and Trope (2003). Two 

participants answered in minutes and one participant answered without giving a proper time unit. 

These participants were removed from the time estimation analysis. Answers that could not be 

calculated back to an amount of days (i.e. “soon”) were indicated as missing. A sample of 78 

participants was used for the analysis (see Figure 2). In all scenarios, the estimated time was longer in 

the abstract condition compared to the concrete condition. The results were positively skewed and 

were therefore log transformed to achieve a normal distribution. To avoid zero observations in the log 

transform, 1 was added to every value. A repeated measures ANOVA showed there is a positive main 

effect across the 6 time estimates for time estimation per condition, F(1,70) = 4.43, p = 0.046. This 

means that participants that were confronted with the abstract texts indicated longer times before the 

energy saving measures were implemented than those confronted with the concrete texts consistent 

with a more abstract mind-set. 
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Figure 2: Mean amount of days needed per measure, error bars: +/- 1 SE  

Linguistic Abstraction 

For every participant, it was counted how many answers were given per linguistic category over the 

ten questions (see also Table 1). The DAV and IAV answers as well as the SV and ADJ answers were 

combined to create two variables representing low linguistic abstraction and high linguistic 

abstraction (see Figure 3). Users in the concrete condition chose on average more sentences 

representing low linguistic abstraction (DAV and IAV, M= 8.82, SD=  1.52) compared to the abstract 

condition (SV and ADJ, M= 7.75,  SD= 2.22).The users who read the abstract texts picked more 

answers from categories representing a high linguistic abstraction(SV and ADJ) whereas users who 

read the concrete texts picked more answers from categories representing a low linguistic 

abstraction (DAV and IAV),  Χ²(1, N=760) = 14.31, p < 0.001. This means that participants who were 

confronted with the abstract texts described the images in a more abstract way compared to the 

participants who were confronted with the concrete texts. 
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Table 1: Mean amount of answers per linguistic category 

Category  Condition Mean (std. error) 

DAV Concrete 6.31 (0.35) 

 Abstract 5.63 (0.42) 

IAV Concrete 2.51 (0.19) 

 Abstract 2.12 (0.20) 

SV Concrete 0.34 (0.12) 

 Abstract 0.71 (0.16) 

ADJ Concrete 0.83 (0.24) 

 Abstract 1.54 (0.29) 

 

 

Figure 3: Mean amount of answers per combined linguistic abstraction category. Error bars: +/- 1 SE 

 

Likelihood of energy measure 

All measures where participants indicated that the measure was not applicable for them or that they 

already implemented the measure, were excluded from the analysis as these are no indicators for the 

amount of likelihood. Table 2 presents the likelihood of performing each measure for the abstract and 

concrete conditions. The difference in likelihoods are small: on overall there seems to be a slightly 

higher likelihood in the abstract condition. However, no significant results were found between 

conditions for all seven measures using a single t-test per measure (see last column of Table 2). A 
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multilevel analysis taking all measures into account at once also showed no significant effect of 

condition on the likelihoods.  

 Table 2: Likelihood of performing measures 

Measure Condition N Mean Std.dev Std. error  Sig. 

Solar panels Concrete 30 2.03 1.16 0.21 0.12 

 Abstract 38 2.50 1.39 0.23  

Lid on pans Concrete 12 4.00 1.04 0.30 0.58 

 Abstract 18 4.28 1.02 0.24  

Applicances off Concrete 21 3.52 1.03 0.22 0.85 

 Abstract 25 3.64 1.11 0.22  

Thermostat Lower Concrete 37 3.92 0.86 0.14 0.85 

 Abstract 41 4.05 1.13 0.18  

LED Lightbulbs Concrete 37 3.90 0.89 0.15 0.87 

 Abstract 40 3.86 1.08 0.17  

Roof Insulation Concrete 37 2.76 1.62 0.27 0.74 

 Abstract 41 2.57 1.31 0.20  

Condensing Concrete 22 3.36 1.53 0.33 0.78 

Boiler Abstract 20 3.40 1.39 0.31  

 

Discussion 

Three questionnaires were used to investigate whether the mind-set of users could be altered through 

textual manipulation. The first questionnaire, the time estimation task, showed that the amount of 

days estimated by the people who read the abstract texts was higher compared to the persons who 

read the concrete texts. This is in line with the findings of Liberman and Trope (2007) who have shown 

that time estimations for people with a more concrete mind-set are lower compared to users who 

have an abstract mind-set. The effect is consistent across all energy saving measures indicating that it 

is not related to certain types of energy saving measures.  

The results from the linguistic category model are in line with the findings from the first 

questionnaire, users who have read the abstract texts also described the images in a more abstract 

way compared to users who have read the concrete texts. In this questionnaire, the most responses 

were of the DAV type, this is because the task stated that the participants had to pick the answer that 
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would describe the situation best. The DAV answers described the situation with the most detail. One 

way to have avoided this would have been asking the users to rate the level of fit of the sentences with 

the pictures using a 5 point Likert scale (Wigboldus, Spears, & Semin, 2005). The people framed with 

an abstract mind-set however, still chose more often the answers corresponding to a high linguistic 

abstraction.  

The likelihood of choosing a measure did not show any significant differences between 

conditions which could be attributed to the fact that a lot of people indicated that they already 

implemented a certain energy saving measure. This leaves a too small sample of people to find 

significant differences between both groups.  

 

To conclude: both the first and second questionnaire show clear evidence that the mind-set of 

users is altered by exposing them to either a concrete version or an abstract version of a text, even 

minutes after reading the intro texts. Thus, manipulating the intro text can be a sufficiently strong 

manipulation on a website to evoke different mind-sets and possibly different behaviour.  
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Experiment 

The pre-test gives support for the fact that mind-sets can be induced by utilizing texts on a web-

interface that differ regarding the level of abstractness. In the experiment, these pretested texts will 

be implemented on the actual energy saving website.  

Method 

Design and participants 

The study was performed online on a pilot version of the energy-saving website by inviting customers 

of the utility company to participate. Customers were invited by means of an e-mail and were 

reminded twice by e-mail if they hadn’t responded. On this website, the mind-set manipulations were 

implemented in the introduction texts at the start of the site. All participants of the site were randomly 

assigned to either the concrete or abstract version of the introduction texts. The participants were 

unaware of the fact that an experiment was taking place whilst visiting the site. The experiment ran 

for 2 months. 

A total of 9950 customers were invited to use the website of which 2399 made an actual visit 

to the site. 821 Participants, all from the first week of the experiment, were excluded from the page 

visit analysis due to incomplete data caused by technical issues. For other analyses (such as the sorting 

behaviour) where the page visit data do not play a role, the data from the incomplete set was included 

to increase the power of the analysis. The dependent variables that were calculated with the inclusion 

of the incomplete data are: sorting behaviour, time on page, and detail page visits. Because the page 

visit data did not influence other randomization on variables, no differences were found between the 

incomplete data and the data known to be complete. 
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Apparatus and Materials 

The energy-saving website by a Dutch energy utility company was used for this experiment. The 

website utilized customer data to create profiles for its users. For this reason, the website was made 

invite-only as this data was used to calculate possible savings and to give better insights. As the focus 

was solely on website interaction, no changes have been made to the invitation e-mail.  

The website consists of three parts: the introduction, recommendations and planning (see Figure 4). 

 

Figure 4: Complete overview of the site parts, site flow and dependent measures 

 

Introduction  

Whenever users accepted the invitation e-

mail sent out by the energy utility company, 

they would reach the introduction part. On 

this part, consisting of six slides of text and 

Image 1: The introduction Page of the Concrete Condition 
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pictures, the mind-set manipulation was implemented and used the same structure as the pre-test. 

The text used in the introduction varied per condition to evoke a specific mind-set, either concrete or 

abstract. Compared to the pre-test, the texts were slightly abbreviated and adapted in order to fit with 

the design of the website and the guidelines of the energy utility company. Every page contained a 

button that allowed participants to skip towards the recommender. For the complete overview of 

introduction part, see Appendix F.  

 

Recommender  

In the Recommender part of the site, specific 

profile information about the user was 

collected to personalize the recommendations 

used later on the site. Participants were asked 

about their type of house, the types of 

insulation they already installed, their 

household size, but also about personal 

preferences in term of amount of effort and the 

amount of investment the participant wants to invest in energy measures. Based on this personal 

information the advice given by the recommender was adjusted to fit their preferences.  

The recommender used on the advice page is an attribute-based recommender system with 

the option to sort on attributes. All the recommendations were presented at once in a large list. Every 

recommendation could either be selected by participants to be added to the list of interesting 

recommendations or they could indicate that they were already doing this. All advice recommended 

had an additional page where participants could find more detailed information.  To continue to the 

next part of the site, the users had to click a button to indicate they had selected all the advice to work 

with. If they were finished, they were given an opt-in for further functional e-mails. Opting in was 

needed for the users to utilize the planning part of the site.  

Image 2: The recommender used 
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Plan part 

On the planning part of the site, the users 

could plan, monitor and start implementing 

their  selected measures. The users got an 

overview of their selected measures and 

were shown the next step to take to follow 

up on this measure. The users were aided 

with the purchase of the energy saving 

measures and got tips on installing these 

measures. Successfully implementing 

measures would score points (the ‘thermometer’ in Image 3). Another goal of the plan part is to 

provide users with insights in their energy usage. Users could fill in energy meter readings. A special 

page would then give an overview of the current energy usage compared to the estimated energy 

usage. 

 

Measurements 

All users were individually tracked with the help of a tracking cookie. All steps and clicks of the user 

were logged to a database together with their ID. The data was later decomposed to create personal 

surfing profiles. These personal profiles were used for further analysis and hypotheses testing.  

  

Image 3: The plan page 
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Results 

Engagement on the site 

The engagement of the site was measured through unique visits to certain pages. Figure 5 shows the 

complete flow of the website per page and gives an overview of the results found and discussed in this 

chapter. 805 participants in the concrete and 773 participants in the abstract condition visited at least 

the first page of the site (see Table 3). In the concrete condition, 428 (53% of the total), continued to 

the profile page, meaning they finished the tour and were exposed to the mind-set manipulation. This 

number is significantly higher in the abstract condition, where 464 (60% of the total) finished the tour, 

Χ²(1, N=1578) = 7.27, p < 0.01. This shows a greater engagement for the users in the abstract condition 

to use the site. There was no subsequent difference in engagement going forward from the profile 

page to the next recommender page showing the advice: an equal percentage in both groups 

continued, Χ²(1, N=892) = 2.39, p = 0.12. However, in absolute terms, there were still significantly more 

users from the abstract condition present on the recommender page, Χ²(1, N=1578) = 9.9, p < 0.01. 

The difference between conditions gets smaller when users are selecting recommendations and 

diminishes even further for the people indicating they are done selecting creating two almost equal 

groups for the users indicating they are finished with choosing recommendation (see also Figure 6). A 

slightly larger group of users in the abstract condition accepts the e-mail opt-in needed to continue to 

the plan page of the site. This causes percentagewise the biggest difference to appear between both 

conditions (22.4%) but is not significant due to the small group that accepted the opt-in in the end,  

Χ²(1, N=1578) = 1.18, p = 0.23. The abstract condition group being more present on parts of the site is 

in line with H1, which states that users in the abstract condition show more engagement in using the 

site.  
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Figure 5: Schematic overview from website flow and dropout points until the plan page 

 

Table 3: Amount of participants visiting each part of the site, significance calculated for difference between the site parts (sig) 
and from the amount of users visiting the page (sig start) 

Condition Visit 
Tour 

Finished %  
Profile 

Filled in %  
Selected 
Advice %  

Finished 
Picking %  

Accepts 
Opt-In %  

Concrete 805 428 53.2% 382 89.3% 209 54.7% 81 47.1% 38 46.9% 

Abstract 773 464 60.0% 436 92.5% 226 52.7% 83 39.7% 47 56.6% 

sig.  0.002  0.12  0.44  0.48  0.27  

sig. start  0.002  0.002  0.16  0.66  0.23  
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Figure 6:  Percentage of users active per page 

 

Profile Information 

To be able to compare subsequent actions on the website, it is important to check whether the 

(randomized) two conditions (that showed differences in engagement) did not affect the type of users 

that continue to use the site. After filling in their profile information, people in the abstract and the 

concrete condition did not significantly differ in terms of house type (attached, apartment, detached, 

corner, or semi-attached), house ownership, and household size on the profile page (see also Table 4 

and Figure 5). This shows that both groups can be seen as equal. There are no indicators that the usage 

of concrete or abstract texts lead to a different user group on the site. The set of filtered advice on the 

advice page can thus also be seen as equal over both conditions because no significant differences 

between the conditions were found.  

Table 4: Profile data per condition 

Condition 

House Type 
(attached/apartment/detached/
corner/semi) 

% House 
Owner 

Household 
Size 

Interest 
Solar 

Has 
Solar Effort Investment 

Concrete 40% / 19% / 8% / 20% /12% 79% 2.5 15% 4% 2.6 2.6 

Abstract 39% / 21% / 8% / 20% / 12% 81% 2.5 16% 4% 2.6 2.5 
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Detail page visit 

A total 242 participants (from 809 participants, 30%) visited at least one detail page of which 126 (from 

382 participants, 33%) in the concrete condition and 116 (from 436 participants, 27%) in the abstract 

condition (see also Figure 7). This difference is almost significant with Χ²(1, 809) = 3.20, p = 0.07. 

Investigating only those users who actually chose at least one advice, significantly more participants in 

the concrete condition (79, 38%) compared to the abstract condition (64, 28%) visited a detail page 

,Χ²(1, 381) = 9.31, p < 0.01. The median amount of detail pages visited per person is 1 (Concrete 

IQR(interquartile): 2, Abstract IQR: 1). On average, participants in the concrete condition also visited 

more pages in their visit than their abstract counterparts (IRR(incident rate ratio) = 0.57, 95% CI: 0.37-

0.87, p = 0.01). The increased usage of the detail pages is in line with H2 stating that users in the 

concrete condition are more detail oriented.  

 

Figure 7: Percentage of users that has visited a detail page  

 



27 
 

Time on website 

There were no significant differences in the amount of time spent on the Introductory part. The 

introductory part where manipulation took place was done on average in 67.2 (SD=55.7) seconds for 

the concrete condition and 63.9 (SD=53.39) seconds for the abstract condition. The average time spent 

on the recommender page was respectively 326 (SD=387) seconds versus 270 (SD=222) seconds. The 

people who actually did choose an advice and were in the concrete condition spent on average more 

time (M=364 seconds, SD=594) on the advice page compared to those in the abstract condition (M=269 

seconds, SD=222). An ANOVA on the log transformed times shows that this difference is significant 

with, F(1,360) = 4.3 p = 0.04. Since the amount of detail pages visited is significantly different per 

condition, an ANCOVA was performed using detail page views as the covariate. The ANCOVA for 

condition versus time on page controlling for the amount of detail pages showed a main effect for both 

condition, F(1,358) = 5.0, p = 0.03, as well as the amount of detail pages F(1,358) = 62.2, p < 0.001 but 

no interaction effect F(1,358) = 0.04, p = 0.78. This means that users with a concrete mind-set also 

spend more time on the advice page itself. This provides evidence for H2, as users in the concrete 

mind-set examined the list of advice in a more thorough manner thus exhibiting a greater need for 

detail.  

 

Plan section interactions 

A total of 85 participants visited the Plan section and had access to the remaining parts of the site, 

this group consists of 38 participants from the concrete condition and 47 participants from the 

abstract condition. 16 participants (of 38, 42%) in the concrete condition and 18 participants (of 47, 

38%) in the abstract condition visited a page for energy insights. Significantly more participants in the 

concrete condition 29% (11 from the 38), vs 13% (6 from the 47) in the abstract condition visited the 

page where they could fill in their current energy usage,  Χ²(1, N = 85) = 4.4, p = 0.04. A Fischer’s 

Exact test shows that difference for the users that are actually filling in their energy usage was not 

significant: 21% (8/38) of the users in the concrete condition filled in their energy usage compared to 
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9% (4/47) in the abstract condition, p = 0.11. No significant differences were found in participants 

ordering things or doings tests, visiting the checklist page and checking things off the checklist (see 

Table 5). 

Table 5: Plan section interactions 

Condition Plan 
Page 

Insight 
Page 

% 
visited 

Energy 
Usage Page  

% 
visited 

Action Button 
Clicks 

Checklist 
Tab 

Checking 
Off 

Concrete 38 16 42% 11 29% 15 7 3 

Abstract 47 18 38% 6 13% 17 4 1 

sig.  0.89  0.04  0.93 0.3 0.46 

 

Advice chosen 

A total of 892 participants chose at least one advice in the recommender of which 441 in the concrete 

condition and 452 participants in the abstract condition. One participant was flagged as an outlier, 

leaving 440 participants in the concrete condition.  The participants who did chose advice, chose a 

median of three advice in both conditions (Concrete 1Q: 1, 3Q: 5, Abstract 1Q: 1, 3Q: 6). The median 

amount of advice selected as already doing is 10 for both conditions (1Q = 3, 3Q = 17). A zero inflated 

negative binomial regression was performed on the choice data after analysis showed that the data 

was overdispersed and zero inflated (see Figure 8). No significant differences were found in the 

amount of advice chosen between conditions or the amount of advice already being followed up 

between conditions. The total amount of money and amount of money saved per measure was 

calculated as well, but no significant differences per condition were found.  
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Advice per category 

On the website, the chosen advice were categorized according to effort (no, little, a lot) and investment 

(no, little, a lot). The first analysis checks for differences between the two conditions on these two 

categories. Because the categories are not normally distributed, a Wilcoxon test was conducted to 

evaluate the greater interest in choosing measures that require more effort or investment for either 

condition. No significant difference between conditions were found for effort (W(892) = 49778, p = 

0.63) or investment (W(892) = 49786, p = 0.63). For the type of advice, the chosen advice were 

subcategorized into four types: appointment, behaviour, buy, and appliances. Appointment advice is 

advice that require professional help from the energy utility company when installing, like insulation 

and solar panels. Behavioural advice is advice that require a change in behaviour to save energy (i.e. 

having shorter showers or lowering the thermostat). Buy advice is advice that require a one-time buy 

that could be bought directly on the site itself. Appliance advice is advice like refrigerators and washing 

machines that require a large one-time investment. 

Figure 8: Amount of advice chosen per condition 
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 Figure 9: Distribution of the type of measure per condition 

Figure 9 shows the distribution of the type of measures per condition. Users in the concrete condition 

are more likely to pick measures that can be bought (appliances or buy (web shop) items) and users in 

the abstract condition are more likely to pick measures that require a behavioural change or an 

appointment. This pattern of choices across the 4 categories is different per condition, Χ²(3, N=892) = 

9.55, p = 0.02. Behavioural measures are less feasible over the long run because they require 

behavioural change, on the other hand, appointment measures are desirable measures to have 

because of the high amount of energy they save. H3 stated that users in the abstract condition choose 

more desirable measures (i.e., measures with interesting features or high energy saving) compared to 

the concrete condition, who choose more feasible measures (i.e. measures that are more easy to 

implement). The difference in distributions therefore confirm H3.   

 

Sorting behaviour 

Four different ways to sort were implemented in the recommender: by popularity, investment, effort 

and savings. A total of 61 participants sorted the advice list. No clear differences could be found 

between the conditions for the amount of participants that used the sorting function, Χ²(1, 940) = 1.84, 

p = 0.17. A Fischer’s Exact test shows that almost significantly more participants in the abstract 
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condition used the sorting option to sort on effort (p = 0.06) and almost significantly more participants 

in the concrete condition used the sorting option to sort on investment (p = 0.06, see also Table 6).  

Table 6: Sorting behaviour on the advice page 

Condition Doesn’t sort Sorts Investment Effort Popularity Savings 

Concrete 417 23 13 5 7 13 

Abstract 459 38 11 18 18 29 

Sig.  0.17 0.06 0.06 0.29 0.15 
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Discussion 

This research has investigated the use of mind-sets (abstract versus concrete) on an energy saving 

recommendation website owned by a Dutch electricity utility company. The results shown that a match 

between the abstract mind-set and a gain-framed message causes users to be more engaged in saving 

energy compared to users with a concrete mind-set, in agreement with hypothesis H1.  Users who 

received the abstract texts showed a smaller dropout on the consequent site parts compared to the 

users who received the concrete texts. This does not necessarily cause for more active users, there is 

evidence that users in the concrete condition are interacting more on the site. This is supported by 

more detail page visits, a longer stay on the recommender page and a greater willingness to fill in 

energy meter readings compared to participants confronted with a more abstract version of the texts. 

These findings show that users in a concrete mind-set are more detailed oriented than its abstract 

counterparts and show a greater need for detailed information as was hypothesized in H2. The framing 

of a certain mind-set, is not causing more or less choices in the recommender. The chosen advice 

however, do differ per condition. Users with an abstract mind-set chose more behavioural measures 

and measures that require an appointment with the energy utility company. Both types of measures 

are in terms of desirability more desirable compared to one-time purchase types of measures. 

Desirable energy-saving measures will either save a lot of energy or are energy-saving measures that 

are nice to have for other reasons, here appointment energy saving measures can be identified as large 

changes on a house which allows a lot of energy to be saved. Users in a more concrete mind-set will 

focus on the more feasible energy-saving measures, energy-saving measures that are easy to apply. 

Behavioural measures are, because they require a behavioural change, less feasible compared to one-

time purchase energy saving measures. These findings therefore show that users in an abstract mind-

set see desirability aspects as more important, whereas users in a concrete mind-set see feasibility 

aspects as more important, in line with hypothesis H3. 
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Mind-sets and message framing 

Looking at hypothesis H1 and the corresponding results, it shows that these are similar to the results 

found by White and colleagues (2011). It was expected that the behavioural intentions of saving 

energy would be higher if a match would be created between the message and the mind-set. In the 

current research, this shows from the amount of users active on the site. The group of users in the 

abstract condition was larger compared to the group of users in the concrete condition on both the 

profile page as well as at the start of the page where the recommendations were given. The 

diminishing difference between both conditions when choosing recommendations could be 

attributed to the change in communication style. The pages after the introductory part were not 

manipulated for mind-set. Filling in profile information and the choosing of energy-saving measures 

are concrete actions. The communication style on these pages matches with the concrete texts used 

in the experiment. White and colleagues (2011) and Köhler and colleagues (2011) both showed that a 

match in communication style enhances the processing fluency which in terms influences the 

behavioural intentions and evaluations of the users. This consistent communication style could 

therefore explain the smaller amount of users from the concrete condition dropping out in the 

recommender part.  

The amount of users visiting the final part of the site, the plan part, was percentage wise 

higher for the users having seen the abstract texts compared to the users who have seen the 

concrete texts. This gives evidence that mind-set does have an influence on later parts of the site and 

that, in terms of visits, framing an abstract mind-set causes the users to stay more engaged to the 

subject compared to framing of a concrete mind-set.   

Where White and colleagues (2011) found real behavioural change because of the match 

with mind-set this evidence is not found in this study. An abstract mind-set together with a gain 

framed message, as tested in the experiment leads to an increase in intention to save energy and to 

the choice of other measures, but no evidence was found indicating that users used the site more 
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than its concrete counterpart in terms of implementing advice. The difference between the study of 

White and colleagues and this study is the directness of application. It takes little to no effort to 

recycle when users have the intention for it, especially when the persuasive texts are placed in 

context where direct application would be viable (on the door handle, that someone use often and 

also needs to use when taking out the trash). However, if a user wants to put photovoltaic solar 

panels on his roof, it is not directly possible through the use of a website. It would require many sub-

steps to implement this measure.  

 Need for detail  

As hypothesized, the tendency to find more detailed information shows for users in the concrete 

condition. This fits with the theory that users in a concrete mind-set are more detail-oriented 

compared to the abstract users (Trope & Liberman, 2003). As discussed earlier, users with a concrete 

mind-set think in more detail about the problems, the thought processes used lets them focus on more 

detailed aspects of the problem (Beukeboom & Semin, 2006). On the other hand, users with a concrete 

mind-set focus on the feasibility concerns of implementing energy saving measures (Malkoc et al., 

2010). This means that for every energy-saving measure found, they need to consider whether a 

certain energy saving measure could work within their household. This process of considering requires 

time and detailed information which would explain the increased visits on detail pages and the longer 

time needed for picking energy-saving measures. This consideration whether a measure would fit to a 

certain household can also explain why users who received the concrete mind-set used the sort 

function to sort more often on investment. If a certain energy-saving measure requires a lot of 

investment it is less feasible to implement that measure on the short term.  

Feasible vs Desirable choices. 

As stated earlier it is clear that users in the abstract condition do not choose more measures or pick 

energy-saving measures that, on average, cause more energy to be saved. This is different from the 

findings by Reijmer (2011) who found that users with an abstract mind-set saved more energy per 
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measure. The reason for this difference could be attributed to two things: the strength of the mind-

set manipulation and the ecological validity of the study. In the study by Reijmer, the mind-set 

manipulation was done using a set of questions focusing on either how or why saving energy could be 

achieved before the recommendations were given. This type of manipulation is stronger than a one-

time exposure of introductory texts. This could have caused users to think more abstractly compared 

to the current study. Besides that, the effect in Reijmers study was found in a controlled environment 

where the task was to pick energy saving measures. The difference with this study is that the measures 

chosen are more related to the real life application of the users. In other words: people would be more 

serious about the picking of the preferred energy saving measures on a real website causing them to 

consider different choices. The real life implications of their actions is the biggest difference between 

Reijmers findings and these findings and could therefore explain the differences found in the results.   

The categorization of the types of energy saving measures does show a difference in what 

energy saving measures users in the two different conditions choose. The concrete condition shows a 

tendency for one-time purchases whereas the users in the abstract condition prefer behavioural 

measures or measures that require an appointment. The latter category exists of measures that are 

rather desirable to have, they save a lot of energy and increase the comfort of their home on the long 

run but have to endure some discomfort on the short run. This fits with the literature about CLT which 

shows that users in an abstract mind-set are more focused on the end-goal compared to users with a 

concrete mind-set who focus on the means to reach their goal (Trope & Liberman, 2003). Because 

users with an abstract mind-set think towards their end-goal, the feasibility concerns and the actual 

details to implement these measures are taken less into account when choosing and this makes the 

measures that require an appointment to be more interesting for this group. Behavioural measures 

are measures that require effort spread out over a longer time. Here, users in the concrete condition 

will be more aware of the hassle this would bring to continuously be aware of these measures. Users 

in the abstract mind-set focus less on these feasibility concerns and will therefore pick these types of 

measures more often. 
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The application of mind-sets through message framing has implications on how a website or 

more specifically a recommender is being used. This study has shown that framing a text either 

concretely or abstractly can cause a difference in engagement and choice behaviour of its readers. This 

not only shows in the difference of choices made, but also on surfing behaviour itself. It is dependent 

on the site and on the context which mind-set would fit best to the site. Users with an abstract mind-

set focus more on the desirable side of the message but might lack the persuasive strength to call for 

action. The concrete mind-set is useful to let people engage into action, but miss the persuasive 

strengths whenever a task is less feasible. Websites with the purpose of promotion of saving energy 

on the long term would benefit from a message style that would evoke an abstract mind-set as this 

would greatly enhance the engagement of the users. Sites with the intention of selling energy saving 

measures would benefit more from a message style fitting with a concrete mind-set as this would lead 

to more thoughtful and considered choices. This difference would also work for other websites, 

utilizing abstract texts to create more abstract mind-sets might benefit sites selling desirable items 

where users disengage from acting because of feasibility concerns. Using such a manipulation would 

cause users to focus on the desirable side of the product and put less emphasis on the feasibility 

concerns. This might create the nudge to convince the user into choosing and engaging in a purchase.  

Limitations 
Our current research benefitted from utilizing an existing website for the experiment, however, 

several limitations need to be considered. First, different introductory texts was used between the 

pre-test and the actual experiment. For the actual experiment, the texts had to be shortened and 

adapted to comply to the technical limitations of the website. These limitations did not appear for 

the pre-test as edited screenshots were used to show the texts. Because the pre-test had the option 

to use more texts, the results from the pre-test cannot be compared one-on-one to the results from 

the experiment. Although a substantial effect was found, it is unknown whether the texts on the 

website were weaker or stronger in manipulation and whether the full effect of the mind-set 

manipulation through text has occurred.  
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The amount of users active on the last part of the site, the plan part, was less than 10% of the 

amount of users on the first page. Because of this drop in the responses a very small sample size was 

used for the analyses on the plan part interactions. This caused the analyses done on the plan part of 

the site to be low in statistical power. A larger sample size would therefore give more insights than 

our current analyses can give. This was partially caused by the technical defect in the statistics 

gathering. Because of this defect, the group of users used for the most analysis was smaller than 

initially thought.  

Lastly, one limitation that would hinder the application of mind-sets in a real life setting is the 

lack of a control condition. Two conditions were tested with either the concrete texts or the abstract 

texts. There was no control condition in this experiment that looked at the standard text used by the 

website. This text would not have a special emphasis on evoking abstract mind-sets or concrete 

mind-sets. It is now unknown to which extent the abstract or concrete texts performed better or 

worse than the normal text the company used.  

Future Directions 
Mind-set manipulations can have an influence on how a site is evaluated and used. A match between 

mind-set and gain/loss framed message has impact on choice behaviour and engagement. White and 

colleagues (2011) found the biggest effect on losses combined with texts evoking a concrete mind-

set. Since the concrete mind-set would cause users to be more action oriented, it is worth 

investigating if implementing the mind-set manipulation on a loss framed website would create 

similar results. It is expected that the usage of a loss framed website with a concrete mind-set would 

work better in regard to its overall effectiveness. This would show both the positive effect of 

matching message with mind-set, and would motivate users to take action. Further research on this 

topic is required in order to test this hypothesis.  

On the same note it is worth investigating the possibility of utilizing both mind-set 

manipulations on one website. Where a match with a gain framed website and an abstract mind-set 

might be beneficial in terms of intention, the concrete mind-set is needed to actually convince 
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people to act (Liberman & Trope, 1998). Websites consist of multiple elements where one part might 

cooperate well with abstract thinking whereas another part might be more concrete of nature. 

Future research should focus on the extent a mind-set can be changed over time and what 

consequences for website behaviour this would have.   

This research did not investigate the actual implementation of energy saving measures in the 

users home. Since the end result of such websites is to let users implement and use energy saving 

measures further investigation is needed to investigate the extent these manipulations influence the 

actual behavioural change outside of the web application.  

Conclusion 

This thesis has shown that mind-set manipulations is possible through the usage of a short one-time 

exposure of mind-set manipulating texts. Users who think more abstractly about energy saving show 

increased engagement in the topic and show preference for more desirable energy saving measures. 

Users thinking more concretely on the other hand, exhibit a greater need for detailed information. In 

order to activate people to actually start saving energy, an abstract mind-set causes users to be more 

engaged with the subject but might result in less action towards behaviour which would be more 

suited for the concrete mind-set. The current research is therefore an important step toward the 

implementation of mind-set manipulations to create more persuasive and effective products.  
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Appendices 

Appendix A: Pre-test abstract texts 
Below are given the screenshots of the introduction pages as shown in the pre-test for users 

in the abstract condition. Every screenshot was shown on a different page and navigation back and 

forth was possible. 
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Appendix B: Pre-test concrete texts 
Below are given the screenshots used in the pre-test for users who received the concrete condition. 
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Appendix C: Pre-test time estimation questionnaire 
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Appendix D: Pre-test linguistic abstraction questionnaire 
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Appendix E: Pre-test likelihood questionnaire 
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Appendix F: Screenshots and texts website 

Abstract texts used on the site 
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Concrete texts used on the site 
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Profile Page 
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Advice Page 

 

 

 

Advice Detail Page 
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Opt-In 

 

 

Plan page 
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Energy Usage Page 

 

 


