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Abstract 
The contribution of individual consumer behavior to environmental and energy problems is 

significant. Changing individual consumer behavior towards more environmental friendly 

behavior is therefore considered to be important in order to reduce these environmental and 

energy problems (Steg & Vlek, 2009). Promotion of pro-environmental behavior is an 

important activity to reduce the environmental impact of consumer behavior. Pro-

environmental efficiency behavior (the purchase of environmental significant durable goods) 

is especially relevant because it has a potentially high environmental impact. Nevertheless, it 

has not often been studied. The general assumption is that moral motivations such as 

environmental concern cannot explain whether a person engage in pro-environmental 

efficiency behavior or not. The study of promotion of pro-environmental behavior in general 

has focused on the end decision, the product or behavior that is chosen. The assumption is 

that only studying end choice is sufficient to understand pro-environmental behavior. 

Although this assumption is feasible for simple environmental significant behavior 

(curtailment behavior) the literature on consumer decision making shows that for complex 

decisions such as efficiency behavior decisions this assumption does not apply. 

 When a consumer is phased with a complex decision the decision is often made in 

separate phases. First a limited amount of products are selected for consideration on the bases 

of decision strategies that require little effort and the remaining products are examined in 

more detail to select one product for purchase. It has also been suggested that first product 

categories (products that are similar to one another) or selected before selecting the concrete 

products for consideration. The phased decision process is relevant because decision 

strategies and importance of attributes are different over the different phases of the decision 

process. The evidence from the phased decision making literature suggests that efficiency 

behavior decisions are also made in phases and that the factors influencing these decisions 

differs over the phases of the decision process. It is therefore important to study not only the 

end decision for efficiency behavior but also the decisions made over the phases of the 

decision process in order to better understand how to promote pro-environmental efficiency 

behavior effectively. 

 This thesis looked at the phased decision process for methods of drying laundry, an 

efficiency behavior decision. In particular three topics were studied. The first topic was the 

phase of the phased decision process in which the environmental impact of the end choice 

product was determined (only considering environmentally friendly products for example). 

The second topic was the differences on moral motivations between people who selected only 

energy efficient products and people who did at least consider one energy inefficient product 

over the phases.  The third topic was the importance of types of information over the phases 

of the decision process. 

 These three topics were studied with an online survey containing a decision task with 

three phases (product category selection phase, consideration set formation phase, and end 

choice decision phase) and a questionnaire to measure the moral motivation constructs value 
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orientations, environmental concern and subjective norm. In the decision task the information 

acquisition was traced as a measure for importance of types of information over the phases. 

 The results showed that a significant proportion of the sample (50%) already determined 

the environmental impact of the end choice product in the first phase. People who did not 

determine the environmental impact of the end choice product postponed this decision to the 

end choice decision phase. This result shows that both the product category selection phase as 

the end choice decision phase is important for determining the environmental impact of the 

end choice product. The results furthermore showed that when only comparing subjects on 

end choice (energy inefficient product chosen or energy inefficient product chosen) moral 

motivations did not significant different between persons who engaged in pro-

environmentally efficiency behavior and those who did not. However, comparison of people 

who considered at least one energy inefficient product versus people who did only consider 

energy efficient products in the earlier phases of the decision process showed that these 

groups differed significantly on moral motivations. This finding shows that for a large 

proportion of the people (66%) of the persons who did select an energy efficient product as 

end choice had higher moral motivations than the rest of the sample. A third finding of the 

study was that environmental related information was as important as financial information 

and more important than comfort information in the product category selection phase while in 

the consideration set formation phase and end choice phase financial information was 

significantly more important than environment related information and environment related 

information was not significantly more important than comfort information in these phases.  

 These findings have implications for the study of pro-environmental efficiency behavior 

and for the promotion of pro-environmental efficiency behavior. First of all, this study shows 

that a better understanding of pro-environmental efficiency behavior can be obtained in terms 

of individual characteristics (moral motivations) and how the decision is made when the 

efficiency behavior decision is studied as a phased decision making process. For example, the 

findings that the majority of the individuals who choose an environmentally friendly product 

as end choice can be distinguished on moral motivations is an example of a finding that could 

not be observed when studying only the end decision. For the promotion of pro-

environmental behavior this study shows that the early phases of the decision process are 

important phases to focus on next to the end choice. A large proportion of the people already 

determined the environmental impact of the end choice product in the early phases of the 

decision making process, making it important to also focus on these phases. Furthermore, the 

relative importance of environmentally related information is higher in the earlier phases. It is 

thus important to provide environment related information in these earlier phases.  

 The main contribution of this study is that the early phases of the decision process for an 

efficiency decision are important and should be taken into account when promoting pro-

environmentally efficiency behavior. The study shows furthermore that studying pro-

environmental efficiency behavior as a phased decision process yields more insights than 

only focusing on the end choice decision only. 
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1.  Introduction 

The contribution of individual behavior to environmental and energy problems is significant. 

Changing individual behavior towards more environmental friendly behavior is therefore 

considered to be important in order to reduce these environmental and energy problems (Steg 

& Vlek, 2009). Research into how to promote pro-environmental behavior has mainly 

focused on individual consumer behavior. Examples of consumer behavior are the purchase, 

use and disposal of products and services (Jackson, 2005). The main goal of the research into 

pro-environmental consumer behavior is to better understand the determinants of pro-

environmental behavior. A second goal is to understand the decision process for 

environmental significant consumer behavior. A better understanding of pro-environmental 

behavior decisions makes it possible to promote pro-environmental behavior more 

effectively.  

 An important type of consumer behavior with significant environmental impact is 

efficiency behavior. Efficiency behavior refers to the purchase of major household goods and 

services with significant environmental impact. Examples of efficiency behavior are buying a 

hybrid car and installing a new central heating system. An efficiency behavior decision 

occurs infrequently and has potentially a high environmental impact (Stern, 2000). The 

decision is furthermore characterized by high complexity. Complex consumer decisions are 

decisions that involve many alternatives and attributes (e.g. Bettman et al., 1998).  

 Although not many studies on pro-environmental behavior have focused on efficiency 

behavior, it is an important type of consumer behavior because this type of consumer 

behavior has potentially a large environmental impact (Stern, 2011).  

 In the literature of pro-environmental behavior it is implicitly assumed that the decision 

process for pro-environmental behavior is short; the focus has solely been on the end choice 

decision (e.g. Steg et al., 2005; Jansson et al., 2011). The end choice is the behavior that is 

chosen at the end of the decision process, for example the purchase of hybrid car. Although 

the assumption of a short decision process is valid for simple and frequent pro-environmental 

behavior, such as switching of the light in empty rooms, the assumption is not met for 

complex consumer behavior such as efficiency behavior.  

 

The literature of consumer decision making shows that complex consumer decisions are often 

made in separate phases (e.g. Payne, 1976). The phased decision process consists of three 

phases. At first an individual creates the so-called awareness set. The awareness set is the 

selection of suitable products of which the individual is aware. Awareness of products can be 

memory-based or based on external information next to memory (Shocker et al., 1991). In the 

second phase of the phased decision process, a small proportion of products in the awareness 

set is selected for serious consideration. This phase is called the consideration set formation 

phase. The selection of products for consideration is based on decision strategies that require 

little effort (Shocker et al., 1991; Payne, 1976). This means that information is acquired 

selectively in the consideration set formation phase. After the consideration set is formulated 
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the considered products are examined in more detail. This third phase is called the end choice 

decision. The result of the end choice decision phase is the selection of one product suitable 

to purchase. A representation of the phased decision making process is given in figure 1. 

 

 

Figure 1: Representation of the phased decision process (based on Shocker et al., 1991) 

 

The phases before the end choice decision are important to explicitly take into account for 

several reasons. First of all, only a small amount of products in the awareness set are taken 

into consideration. This implies that many available products are excluded in an early stage 

of the decision process. Hauser & Wernerfelt (1990) review studies that report the amount of 

products included in the consideration set. They found that on average 3 – 6 products were 

considered, regardless of the amount of available products. The relevance of phased decision 

making is further underscored by the evidence that end choice can be predicted for 78% when 

the content of the consideration set is known (Hauser, 1978). This evidence shows that 

consideration of product is a first important step towards end choice. 

 Furthermore, the decision to include a product in the consideration set can be based on 

different factors than the decision to select a product as end choice (Hauser et al., 2009). 

Because different decision strategies are used in the separate phases the amount and the way 

of information acquisition is different over the phases of the decision process. Moreover, 

product attributes can have different importance in the phases of the decision process (Levin 

& Jasper, 1995). Because of the differences in decision strategies and importance of product 

attributes over the phases stimulating specific decisions has to be done differently for the 

separate phases of the decision process.  

 In conclusion, the phases of the phased decision process are important to study separately. 

Only focusing on the end choice does not give the complete picture of consumer decision 

making for complex decisions. Efficiency behavior is an example of such a complex decision 

(Shoa, 2006; Levin & Jasper, 1995). 

 

When studying pro-environmental efficiency behavior it is important to take the phases of the 

decision process into account because (a) a limited amount of products are considered and (b) 

the decision making characteristics are different for the different phases of the decision 

making process. To effectively promote pro-environmental efficiency behavior a better 

understanding of the phased decision process for efficiency behavior is relevant.  

 Given that the decision process for efficiency behavior is most likely to be phased it is 

first of all important to know in which phase(s) the decision is made that determines whether 
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an environmentally friendly or unfriendly product is selected as end choice. For example, are 

environmental friendly products excluded in the consideration set formation phase or are they 

excluded during the end choice decision? See figure 1 for a representation of this example. 

As the phased decision making literature suggests inclusion of a product in the consideration 

set can be based on different factors than choosing a product in the end choice phase. So, if 

environmental friendly products are not considered pro-environmental behavior should be 

promoted differently than when they are considered but not chosen. Furthermore, if it is 

known in which phase of the decision process most individuals select only environmentally 

friendly products or only non-environmental friendly products this phase could be focused on 

when promoting pro-environmental efficiency behavior. Given these arguments, the 

following research question is proposed: 

 

Research question 1: In which phase(s) of the decision process are the decisions made that 

determine whether the end choice product is energy efficient or energy inefficient? 

 

 
Figure 1: Representation of the phase in which the environmental impact of the chosen product is determined, 

in the first scenario both types of products are considered while in the second scenario the environmental 

impact is already determined for many people after consideration set formation (black=only energy inefficient 

products selected, white= only energy efficient products selected and half black half white: energy efficient and 

energy inefficient products selected) 

 

For promoting environmental behavior effectively the focus should furthermore be on the 

target group that is most receptive to promotion of pro-environmental behavior. Identifying 

the characteristics of the people who are more likely to engage in pro-environmental 

efficiency behavior is thus important (Majláth, 2008). Moral motivations are especially 

relevant individual characteristics in the context of pro-environmental behavior (De Groot & 

Steg, 2009b). Moral motivations are the motivations to behave in a way that is morally right 

(De Groot & Steg, 2009). In this research the focus will be on three moral motivations 

constructs. These three constructs are considered to be fundamental for pro-environmental 

behavior (De Groot & Steg, 2008; Thøgersen, 2006). The first construct is self-transcendent 

value orientation. Values are guiding principles in the life of a person (De Groot & Steg, 
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2008). Self-transcendent-values relate to how important behaving altruistic and in line with 

nature is for the individual. A second main construct of moral motivations is environmental 

concern. Environmental concern is defined as the attitude towards environmental issues 

(Urban & Scasny, 2012). Both the constructs self-transcendent value orientation and 

environmental concern are not related to a specific context and are stable over time. Next to 

these two internal moral motivations there are also external moral motivations. Subjective 

norm is the most important external moral motivation (Thøgersen, 2006). Subjective norm is 

defined as what significant others of a person expect him to do (Thøgersen, 2006). These 

three constructs together will be referred to as the fundamental moral motivations in this 

thesis. 

 The research of pro-environmental curtailment behavior, defined as simple everyday 

environmental significant consumer behavior, has shown that individuals who engage in pro-

environmental curtailment behavior have higher fundamental moral motivations compared to 

individuals who do not behave pro-environmentally (Stern, 2000; Steg & Vlek, 2009; Urban 

& Scasny, 2012). For efficiency behavior it is often assumed that these fundamental moral 

motivations do not differ between individuals who engage in pro-environment efficiency 

behavior and individuals who do not. Studying the phased decision process for efficiency 

behavior gives a better insight into the differences on these fundamental moral motivations 

between individuals who engage in pro-environmental efficiency behavior and those who do 

not. By looking at the phases of the decision process before the end choice decision a more 

detailed understanding of the differences can be obtained in comparison to studying only the 

end choice decision. For example, people who only consider environmental friendly products 

may differ from people who consider environmental unfriendly products. See figure 2 for a 

representation. Identifying the level of the fundamental moral motivations for people who 

makes different selections over the phases of a decision process gives a better insight in the 

differences between the people on the moral motivations. This information could be used to 

target the individuals that are most receptive for engaging in pro-environmental efficiency 

behavior. To examine this research question two is proposed. 

 

Research question 2: How do the fundamental moral motivations differ between people who 

select only environmental friendly products, select only non-environmental products and 

select both types of products per phase of the decision making process?  
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Figure 2: How more insight can be gained by studying the differences on moral motivations in the phases 

before end choice (black: only energy inefficient products selected. (white: only energy efficient products 

selected, both black and white: both energy efficient products and energy inefficient products selected) 

 

Thirdly, from the literature of phased decision making is known that per phase of the decision 

making process information is acquired. The amount and type of information acquired can 

differ across the phases of the decision process (e.g. Levin & Jasper, 1995). To promote pro-

environmental behavior effectively it is important to know which types of information 

(product attributes) are most important for the efficiency decision. This knowledge gives a 

better understanding of how efficiency behavior decisions are made. Evidence from the 

phased decision making literature furthermore suggests that the different types of information 

can have different importance over the phases of a decision process. Promoting pro-

environmental efficiency behavior is most effective when the consumer is most receptive to 

environment related information. With receptive is meant the importance of a type of 

information relative to the other types of information in the phase compared to this relative 

importance of the type of information in other phases. For the promotion of pro-

environmental behavior it is therefore important to know in which phase of the decision 

process consumers are most receptive to environment related information. With a better 

understanding of the importance of types of information over the phases of the decision 

process the presentation of information can be tailored more precisely to the information 

needs of the consumer in a given phase of the decision process. A representation of this idea 

is given in figure 3. 

 Furthermore, when targeting a specific group of people it is also important to provide the 

information that the specific group is most receptive for. For promoting pro-environmental 

behavior individuals with high fundamental moral motivations are the most promising group 

to target as shown in the research of pro-environmental curtailment behavior (De Groot & 

Steg, 2009b). The importance of types of information over the phases of the decision process 

may be different for individuals with high fundamental moral motivations versus low 

fundamental moral motivations. See figure 4 for a representation. To effectively promote pro-

environmental behavior these differences should be taken into account. The understanding of 

differences in decision process can help tailoring the information to fit the target group per 

phase of the decision process. The following research question is proposed about the 
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importance of types of information over the phases and the influence of the fundamental 

moral motivations on the importance of types of information: 

 

Research question 3: (a) Are the types of information (such as environmental related 

information) more important in some phases of the decision making process than in other 

phases and (b) how is the importance of types of information related to the fundamental 

moral motivations of the individual? 

 

 
Figure 3: Representation of different importance of types of information over the phases 

 

 

 
Figure 4: Representation of different importance of types of information over the phases for people who have 

high moral motivations versus low moral motivations 

 

Topic of the study  

To answer the research questions the pro-environmental efficiency behavior decision making 

process was studied. Several efficiency behaviors related to different consumer needs could 

be used as the topic of the study. Examples are the need for central heating and the need for 

personal transportation. The need for drying laundry was chosen as the topic because first of 

all almost all Dutch households own a washing machine, and therefore almost all Dutch 

households have to have a product to dry laundry with (CBS, 2012). Secondly, different 

product categories can be identified that differ on environmental impact (for example vented 

dryer versus the heat pump dryer). Furthermore, energy inefficient methods of drying laundry 

use a significant proportion of a households energy use (around 9% of the yearly electricity 

use) (milieuCentraal, 2012b). Thirdly, 65% of the Dutch households owns a tumble dryer 
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(often an energy insufficient tumble dryer), indicating that not owning a tumble dryer is 

perceived as less convenient (MilieuCentraal, 2012). Pro-environmental methods of drying 

laundry are less convenient than non-environmental friendly methods because they require a 

larger financial investment or reduce comfort. Fourthly, the choice for methods of drying 

laundry is not dependent on previous decisions that constrain the set of feasible options. For 

example, thermal solar panels for central heating is only effective if low temperature radiators 

are installed. Lastly, methods for drying laundry are complex products with many attributes 

and alternatives and the decision is made infrequently. These arguments show that the need to 

dry laundry is a suitable topic to study pro-environmental efficiency behavior decisions. 

 

Method of the study 

For the research described in this thesis a stimulus-based choice survey was developed with 

three phases: selection of product categories, selecting concrete products for consideration 

and end choice. Information acquisition and selection of products was traced. The constructs 

self-transcendent value orientation, self-enhancement value orientation, environmental 

concern and subjective norm were measured via a questionnaire.  
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2.  Literature review 

To answer the three research questions proposed in the introduction the literature of pro-

environmental behavior has to be combined with the literature of phased decision making. In 

this literature review section both streams of literature are reviewed. A general overview will 

be given per research area next to a discussion of the topics related to the research questions. 

The insights from both areas of research will be combined in the section “summary and 

integration”. 

 

2.1.  Pro-environmental efficiency behavior 

In this first subsection of the literature review the literature of pro-environmental behavior 

will be discussed. First the general types of pro-environmental behavior are discussed 

together with how the research of pro-environmental behavior has been conducted. 

Arguments will be given why the study of efficiency behavior is important. Two research 

topics of the pro-environmental behavior literature will be examined in more detail. The first 

topic is the differences on fundamental moral motivations between individuals who engage in 

pro-environmental behavior and those who do not. The second topic is how decision are 

made for environmental relevant products.  

 

2.1.1.  Types of pro-environmental behavior and research approach 

Types of environmental significant consumer behavior 

In the literature of pro-environmental behavior two types of environmental significant 

consumer behavior are distinguished: curtailment behavior and efficiency behavior. 

Curtailment behavior is defined as the use and maintenance of environmental significant 

goods (Stern, 2000). This type of behavior occurs frequently and has a low but direct 

environmental impact. The decision process for curtailment behavior is often short (e.g. 

Stern, 2000). An example of curtailment behavior is the recycling of household waste. 

 The second type of consumer behavior is efficiency behavior. Efficiency behavior is the 

purchase of major household goods and services with significant environmental impact 

(Stern, 2000). These efficiency behavior decisions are often complex and require high 

involvement of the consumer. Efficiency behavior has often a higher environmental impact 

than curtailment behavior (Stern, 2011).  

 Efficiency behavior is furthermore consumer need driven; an efficiency behavior decision 

is made to fulfill a consumer need. An example of a consumer need is the need for personal 

transportation. Because efficiency behavior is consumer need driven the study of efficiency 

behavior should take all feasible need fulfilling alternatives into account. Need fulfilling 

alternatives can often originate from different product categories. A product category is a 

group of products that are similar to one another in terms of features. Examples of product 

categories are the different types of cars such as subcompact, mid-size cars and sport cars 

(Rusell et al., 1999). The products within a product category have similar features and the 
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difference between products from different categories is usually larger than the differences 

between products within a product category (Johnson, 1989). An example of a product 

feature of a product is its environmental impact. The environmental impact of products within 

a product category is often more similar than products from different product categories. For 

example, two subcompact cars are more similar on environmental impact than a subcompact 

car and a sport utility vehicle. The choice for a product category thus determinants much of 

the variation in environmental impact. In conclusion, when studying pro-environmental 

efficiency behavior it is important include all need fulfilling product categories into the study.  

 

Research into pro-environmental behavior 

In the research of the promotion of pro-environmental behavior the main dependent variable 

is the environmental impact of the behavior engaged in. For example, the environmental 

impact of a purchased product relative to the other alternatives available is studied. The focus 

in the research of pro-environmental behavior has been on the end decision: the stated 

behavior intention or observed behavior. It is implicitly assumed that the decision is short and 

can be represented as one phase (e.g. Thøgersen et al., 2012; Zander & Hamm, 2012).  

 Curtailment behavior is studied most often because it is easier to study and occurs more 

frequent (Stern, 2011). However, several researchers have called for more research into 

efficiency behavior (e.g. Stern, 2011). Efficiency behavior can potentially have a large 

environmental impact and deserves therefore more attention (e.g. Stern, 2011). Nevertheless, 

few studies have focused on pro-environmental efficiency behavior.  

 The research that has been conducted in pro-environmental efficiency behavior is based 

on innovative products and is studied within the diffusion of innovation framework (e.g. 

Faiers et al, 2007; Jansson et al., 2011). A limitation of the diffusion of innovation framework 

is that only adoption versus non-adoption is studied while often more products can satisfy the 

given consumer need. These products are not taken into account. For efficiency behavior 

often more products are available than conventional product versus innovative product, 

making it important to not only focus on a conventional product versus an innovative 

product. 

 In this thesis the focus is on efficiency behavior because of the need for a better 

understanding of this behavior given the high environmental impact and the fact that it is an 

understudied type of behavior (Stern, 2011; Jansson et al., 2011). 

 

To understand better how to effectively promote pro-environmentally behavior two topics has 

been focused on in the literature of pro-environmental behavior. The main focus has been on 

the determinants of a pro-environmental end decisions; the characteristics of people who act 

pro-environmentally such motivational factors is the main focus in the research (Steg & Vlek, 

2009). A motivational factor that is often studied in the context of pro-environmental 

behavior are moral motivations. Moral motivations are of special relevance for pro-

environmental behavior because pro-environmental behavior can be classified as altruistic 
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behavior in which the benefits for the individual are reduced in order to benefit the society 

(De Groot & Steg, 2009). Behaving pro-socially is therefore often partly based on moral 

considerations (De Groot & Steg, 2009b).  

 A second approach in the literature is not to study the outcome of the decision for 

environmental significant products but how the decision is made. Only recently some 

research has been conducted into how the decisions for environmental significant products 

are made (Majláth, 2009). Because these two fields of research are important for the research 

questions proposed in the introduction they will be discussed in more detail below.  

 

2.1.2.  Moral motivations and pro-environmental behavior 

In order to target the individuals who are receptive for promotion of pro-environmental 

behavior and to determine drivers for pro-environmental behavior most research on pro-

environmental behavior has been conducted on motivation factors in relation to the likelihood 

of engaging in pro-environmental behavior. Knowing the characteristics of the receptive 

group for pro-environmental behavior change helps to target the promotion of pro-

environmental behavior more effectively. As said in the previous paragraph, moral 

motivations are often studied and are considered to be important in the context of pro-

environmental behavior. The moral motivation constructs used in this study will be described 

next. 

  

Moral motivation constructs 

Moral motivations consists of different constructs. In this study the three constructs were 

selected that are considered to be fundamental for influencing environmental significant 

decisions and are applicable to many contexts. 

 The first group of constructs used in this study were value orientations. Value orientations 

are discussed in the value theory. Value theory predicts that a person’s value orientations 

influences pro-environmental behavioral intentions and behavior (Steg & Vlek, 2009). Values 

are defined as a desirable transsituational goal varying in importance, which serves as a 

guiding principle in the life of a person (De Groot & Steg, 2008). There are two main value 

orientations: self-enhancement (egoistic) value orientation and self-transcendent value 

orientation. Self-transcendent are divided in altruistic value orientation and biospheric value 

orientation on the basis of theoretical arguments (Stern, 2000). The altruistic and biospheric 

value orientation have a positive influence on the likelihood of engaging in pro-

environmental behavior while egoistic values have a negative influence on the likelihood of 

engaging in pro-environmental behavior (Stern, 2000). Values are important for the study of 

the promotion of pro-environmental behavior because values are stable over time and are 

independent of specific contexts (De Groot & Steg, 2008).  

 Environmental concern is a second moral motivation construct that is taken into account 

in this study. Environmental concern is defined as the attitude towards environmental issues 
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(Urban & Scasny, 2012). Similar to values, this moral motivation construct is context 

independent and can be applied to all environmental significant behaviors by the individual.  

 The two discussed constructs above are related to internal moral motivations. Internal 

motivation is motivation based one’s own judgment (Thøgersen, 2006). Next to internal 

moral motivations there are also social (external) moral motivations. Different kinds of social 

moral motivations are identified in the literature (see Thøgersen, 2006). The most important 

social moral motivation is subjective norm. Subjective norms are described as the behavior 

that is expected from the individual by the significant social context of the person 

(Thøgersen, 2006). Subjective norms serve as reference point and are by definition enforced 

by the (expectation of) externally administered rewards or punishments (Thøgersen, 2006). 

An example of a subjective norm is the expectation of your friends that you recycle plastic. I 

will refer to the three discussed constructs together as the fundamental moral motivations. 

 

It has to be noted that there are more internal moral motivation constructs discussed in the 

literature of pro-environmental behavior. These constructs differ from value orientation and 

environmental concern in that they are more context dependent and thus less general (De 

Groot & Steg, 2008). Examples of such constructs are awareness of consequences and 

personal norms. 

 

Fundamental moral motivations and pro-environmental behavior 

Significant differences on value orientations, environmental concern and subjective norms 

have been found between individuals who engage in pro-environmental curtailment behavior 

and those who do not. Research has shown that people who engage in pro-environmental 

curtailment behavior often have higher self-transcendent values and lower self-enhancement 

values (e.g. Karper, 1996; De Groot & Steg, 2008). Empirical evidence furthermore suggests 

that people who engage in pro-environmental curtailment behavior have a higher 

environmental concern. For example, Urban & Scasny (2012) found that individuals were 

more likely to engage in curtailment behavior related to domestic energy use when they had a 

high level of environmental concern. Subjective norms have also been found to be different 

between the individuals who behave pro-environmentally and those who do not. Thøgersen 

(2006) for example found significant and moderately large correlations between subjective 

norms and a range of curtailment behaviors such as buying organic milk.  

 

The general assumption is that moral motivations such as value orientations, environmental 

concern and subjective norms play a smaller role in efficiency behavior than in curtailment 

behavior (Steg & Vlek, 2009). The argument that moral motivations do play a smaller role in 

efficiency behavior is based on the Attitude - Behavior - Context hypothesis (the ABC 

hypothesis) (Ölander & Thøgersen, 2006). The ABC hypothesis states that moral motivations 

are less relevant for pro-environmental behavior that is very easy or very difficult to engage 

in. Behavior difficulty in this context is defined as how convenient or inconvenient pro-
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environmental behavior is. Moral motivations are related most to pro-environmental behavior 

if the behavior is moderately difficult according to the ABC hypothesis. Pro-environmental 

efficiency behavior is often more difficult behavior in terms of less comfort and or higher 

purchase costs (De Groot & Steg, 2009). Pro-environmental efficiency behavior can therefore 

be classified as difficult behavior.  

Most of the research that has been conducted in efficiency behavior has indeed found that 

moral motivations were not able or less able to distinguish individuals who engaged in pro-

environmental efficiency behavior from the individuals who did not (e.g. Urban & Scasny, 

2012).  

 Nevertheless, some evidence has been found that the fundamental moral motivations are 

different between people who engage in pro-environmental efficiency behavior and those 

who do not. For example, Jansson et al. (2011) found that the adoption of an eco-innovation 

was more likely when self-transcendent value orientations were high. Urban & Scasny (2012) 

show that for moderately difficult efficiency behavior pro-environmental behavior was more 

likely when the environmental concern of an individual was high. Furthermore, Jansson 

(2010) found a significant difference between individuals who adopted an eco-innovation 

versus the person who did not on subjective norms. 

 

In conclusion, although much evidence suggests that people who engage in curtailment 

behavior have higher self-transcendent values, higher environmental concern and higher 

subjective norm, the evidence for the effect of the constructs on efficiency behavior is at best 

mixed and tends to conclude that efficiency behavior is not influence of these constructs is 

very small. 

 

2.1.3.  Decision process for environmental significant products  

As discussed, the literature of pro-environmental behavior has mainly focused on the 

influence of moral motivations on pro-environmental behavior decision. In order to promote 

pro-environmental behavior decisions it is however also important to know how the decision 

for environmental significant products are made. 

 Only recently some attention has been given to the decision process for environmental 

significant products (Majláth, 2009). Two topics related to the decision process are studied, 

both in the context of curtailment behavior. The first topic is the higher involvement in the 

decision process for an ethical product when a person is involved in the ethical issue. 

Environmental problems are examples of ethical issues. Involvement in the ethical issues is 

either defined as engaging in the ethical behavior or having positive attitudes towards the 

ethical issue.  

 The second topic that has been studied is the importance of attributes for pro-

environmental curtailment behavior. The importance of attributes was related to both moral 

motivations and the selection of pro-environmental products. The literature on these two 

topics will be discussed next. 
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Ethical products and involvement in the decision process 

To the best of my knowledge only two studies did study the decision strategies for 

curtailment behavior. Both studied the decision process for (organic) milk purchase (Zander 

& Hamm, 2012; Thøgersen et al., 2012). The main hypothesis in these studies is that people 

who are more involved in an ethical issue use different decision strategies than people who 

do not have this involvement in the ethical issue. The involvement in an ethical issue was 

either operationalized as engaging in the ethical behavior (the observed product choice) or as 

positive attitudes toward the ethical issue (environmental concern for example) (Thøgersen et 

al., 2012). The studies provided some evidence that people with higher involvement in the 

ethical issue do show more extensive search for information when confronted with a product 

that is relevant for the ethical issue (Zander & Hamm, 2012; Thøgersen et al., 2012).  

 

Importance of attributes and moral motivations 

Majlath (2008) was the first to study the decision process for pro-environmental (curtailment) 

behavior. To the best of my knowledge this is also the only research conducted in the 

importance of attributes for curtailment behavior in relation to motivational factors. Majláth 

(2008) studied the importance of product attributes when buying a notebook. Via conjoint 

analysis the importance of the product attributes price, type of binding, pattern paper, cover 

and environmental friendliness (recycled paper) were assessed. The results showed that the 

environmental attributes were overall not very important. However, the environmental 

product attribute was significantly more important for people who did select many 

environmental friendly products in comparison with people who did select a low amount of 

environmental friendly products in the task. 

  Furthermore, the study compared the respondents for who the importance of 

environmental products attribute was higher than average with the respondents for who the 

importance of environmental friendliness was lower than average. The results showed that 

moral motivations were not different between the groups.  



 

14 
 

 

2.2.  Phased decision making 

As argued in the introduction, efficiency behavior can be seen as a decision with a phased 

decision process. In this subsection of the literature review the literature of phased decision 

making will be discussed. First the origins of the consideration set literature will be reviewed. 

Next the concept of consideration set with the related empirical research will be discussed. 

After that the three topics related to the research questions will be reviewed in more detail: 

characteristics of the products selected in the phases of the decision process, motivational 

factors differences and the importance of types of information over the decision process.  

 

2.2.1.  Origin of phased decision making literature: adaptive decision making  

Decision making for complex decisions 

When a consumer is faced with a complex decision task often not all information is used to 

make the decision. Cognitive limitation and time limitations make exhaustive analysis 

burdensome for the decision maker. The role of cognitive limitations in human decision 

making was first discussed by Herbert Simon with the concept of bounded rationality (Simon, 

1955). He argued the assumptions of rational decision behavior did not apply to real human 

decision makers. The rationality perspective on human decision making assumes that the 

decision maker uses all available information in a compensatory manner independent of the 

complexity of a decision (Bettman et al., 2008). Furthermore, the human decision maker is 

assumed to be motivated to make the optimal decision. Simon (1955) argued that because of 

the cognitive limitations of the human decision maker individuals would not act like 

maximizers but more like satisficers. Given the cognitive limitations of the human decision 

maker a satisfying outcome is the aim and not per se the optimal outcome because of the 

lower cognitive resources necessary. Decision shortcuts, called heuristics, are used to limit 

the amount of cognitive processes needed to make a decision (e.g. Payne & Bettman, 2001).  

 

Adaptive decision making 

Payne et al. (1993) proposed the concept of adaptive / contingent decision making which is 

linked to the concept of bounded rationality. The fundamental idea of adaptive decision 

making is that the decision maker trades off the accuracy of the decision and the effort 

required for a decision (Payne et al., 1993). In a decision the consumer is motivated to 

maximize the accuracy of a decision and to minimize the cognitive effort needed to make a 

decision. Effort is defined as the combination of cognitive processes needed to make a 

decision and the search costs for information (Zander & Hamm, 2012; Bettman et al., 1998). 

Accuracy is defined as the extent to which the decision is optimal for the decision maker 

(Bettman et al., 1998). The amount of tradeoff between effort and accuracy is based on the 

complexity of the decision task (Bettman et al., 1998). Simple decision tasks do not require a 

tradeoff because the effort to make accurate decisions is small. In contrast, complex decisions 

require more effort. In these situations a tradeoff between accuracy and effort becomes 
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profitable because of human limitations in terms of cognitive effort and time available for the 

decision. In complex decisions less information is used in order to reduce the required effort 

with as a consequence a higher likelihood of accuracy sacrifice. The decision maker adapts 

the used decision strategies to fit the tradeoff between effort and accuracy in a decision 

situation. Decision strategies are defined as “the sequence of mental and effect or operations 

used to transform an initial state of knowledge into a final goal state of knowledge where the 

decision maker views a particular decision as solved” (Payne et al., 1993, p. 3).  

 The adaptive decision maker has several decision strategies at his exposal to solve a 

decision problem. These decision strategies mainly differ in the extent of information 

acquisition by the decision maker for the decision and the extent of within attribute 

comparison versus within product comparison (Bettman et al., 1998). The weighted additive 

decision rule for example is closely related to rational decision making: using all information 

in a compensatory way. Other examples of decision strategies that require less deliberation 

are take the best or elimination by aspects (see Payne & Bettman, 2001). 

  

Phased decision making and complex decisions  

Adaptive decision making with tradeoffs between effort and accuracy does not only occur 

between different decisions but also within a complex decision. Adaptive decision making 

within a decision task was first studied by Payne (1976). He showed that individuals adapt 

their decision strategies over the process of decision making for a complex decision task. In 

contrast to a simple decision task, the decision maker first selects products based on non-

compensatory decision rules that require less effort and evaluates the remaining products 

more deliberately. This finding has been replicated in other research (e.g. Stokmans, 1992; 

Olshavsky, 1979). This phased approach to a complex decision is in line with the effort 

accuracy tradeoff. Less effort is needed to evaluate the available alternatives while the 

sacrifice of accuracy is minimal. Attribute levels within a product are often correlated which 

makes excluding products on the basis of non-compensatory rules feasible. The observation 

that people do not seriously consider all available alternatives for a decision task has led to 

the consideration set literature.  

 

2.2.2.  Consideration set and empirical research 

Consideration sets 

The main idea in the consideration set literature is that a limited amount of alternatives are 

selected from the total amount of available alternatives that could potentially satisfy a 

consumer need before the end decision is made. First the so called awareness set is 

determined. The awareness set contains the products that the individual is aware of as a 

potential need fulfilling alternative. Awareness can be based on memory or on external 

information in combination with memory. After the awareness set is constructed the 

consideration set is formulated. During the consideration set formulation a limited amount of 

products from the awareness set is selected to seriously consider. This consideration process 
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is based on decision strategies that require little effort. The set containing the remaining 

products is called the consideration set. The consideration set is defined as the subset of 

available products which the consumer seriously evaluates before making an end choice 

decision (Shocker et al., 1991). In the last phase the considered products are examined in 

more detail. This phase is called the end choice decision phase. Figure 2 gives a 

representation of the phased decision making process. 

 

Figure 5: Representation of the phased decision process (based on Shocker et al., 1991) 

 

Formulating consideration sets before making an end choice decreases the effort required for 

a decision while the accuracy of decision is not likely to be sacrificed. The sacrifice of 

accuracy is limited because features tend to be correlated within products (Hauser et al, 

2009). For example, a car with a large engine uses more fuel and tends to have more legroom. 

The concept of consideration sets is thus in line with the concept of the adaptive decision 

making.  

 Although representing the consumer decision process as a two phased process is a 

simplified representation of reality, it is a feasible representation to study the consumer 

decision process (Shocker et al., 1991). Although different more extensive categorizations of 

phases are suggested in the literature the two phased decision process is most often used in 

the consideration set literature (see Shocker et al. (1991) for a more detailed categorization of 

the decision process). 

 

The phased decision process can either be based on products in memory (memory-based 

consideration) or based on external information in addition to memory (stimulus-based 

consideration). Memory-based consideration is applicable to simple decisions that are 

frequently made. Given a consumer need only certain products come to mind that can satisfy 

the consumer need. From these products the consideration set is formed (e.g. Johnson & 

Lehnmann, 1997; Aurlier & Zaichkowsky, 2000).  

 In contrast, consideration set creation for complex infrequent decisions is often based on 

external information; it is stimulus-based. In these situations preferences are formed during 

the decision process and are not present at the start of the decision process (Bettman et al., 

1998). The decision process for complex decisions is thus different from memory-based 

consideration. Examples of studies that use the stimulus-based approach for complex 

decisions are Hunecke et al. (2004) and Levin et al. (2000) who studied the choice for 

laptops.  
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 Next the two main characteristics of phased decision making as studied in the 

consideration set literature will be discussed. 

 

Characteristic one: small set sizes 

The first main characteristic of phased decision making is that only a small amount of 

products are seriously considered (e.g. Shocker et al., 1991). Hauser and Wernerfelt (1990) 

review studies focused on consideration set size of products within different product 

categories. An average a consideration set size of 3-6 products was found although the 

amount of products available differed for the examined product categories. Consideration sets 

size tend to be small independent of the amount of alternatives available for consumer need 

satisfaction (e.g. Shocker et al., 1991). This finding is in particular relevant to the purchase 

decision of durable goods (Hunecke et al., 2004). Studies into the consideration set of durable 

products have found that a limited amount of products are considered (e.g. Hunecke et al., 

2004; Hauser et al., 2009).  

 As a consequence of small consideration sets more variance of end choice can be 

explained if the content consideration set is known. Hauser (1978) could explain end choice 

for 78% when the content of the consideration set was known while only 22% of the variance 

of the end choice could be explained by preferences.  

 

Characteristic two: less deliberative decision making in consideration set formation 

The second main characteristic of the phased decision making process is the difference in 

decision strategies used in consideration set formation versus the end choice decision. 

Although many studies do not empirically test these differences in decision strategy used 

between phases it is a main assumption in the consideration set literature (e.g. Roberts & 

Lattin, 1991; Levin & Jasper, 1995). Evidence from phased decision making literature (e.g. 

Payne, 1976; Hunecke et al.,2004; Shoa, 2006) shows that there is often a shift in decision 

strategy between consideration set formation and end choice from less deliberative decision 

making to more deliberative decision making. It has to be noted that this shift in strategy is 

not always observed. For example, Levin et al. (2000) investigated the decision strategies 

over the phases of a laptop purchase decision and did not find the shift in decision strategy 

over the phases. 

 

2.2.3.  Overview empirical literature on phased decision making 

Dependent variables 

The empirical research on phased decision making has mostly focused on the determinants of 

consideration set size (Bian, 2006). Consideration set size is the amount of products included 

in the consideration set. Consideration set size has been related for example to familiarity 

with the product category, contextual factors and personal differences (e.g. Levin et al, 2000; 

Aurier & Zaichkowsky, 2000). Decision strategies have also received some attention in 
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combination with personal differences and situational factors as determinants of decision 

strategies over the phases (e.g. Hunecke et al, 2004; Levin et al., 2000).  

 

Level of analysis 

Most research on consideration sets is based on choice between brands. In these studies only 

one nominal product category is examined (e.g. Ratneshwar et al., 1996; Rusell et al., 1999). 

A product category consist of products that are similar to one another in terms of attributes 

and attribute levels. Examples of product categories are the different types of cars, 

subcompact cars and mid-sized cars for example (Rusell et al., 1999). Because products from 

different product categories can satisfy a consumer need the consideration set can contain 

products from multiple product categories. Cross-product category consideration is often 

observed (Rusell et al., 1999). Some research beginning in the mid-eighties has studied 

consideration set formation with products available from multiple product categories (e.g. 

Johnson, 1989). 

 Research examining the determinants of cross-category consideration has focused on the 

amount of product categories included in the consideration set. Conflict in consumer goals 

(preferences for specific attribute levels) and goal ambiguity (no clear consumer goals) have 

found to increase the probability of cross-product category consideration (Ratneshwar et 

al.,1996; Chakravarti & Janiszeswski, 2003). Furthermore, van Zanten et al. (2009) found 

that cross-category consideration is more likely when there is social pressure and when the 

consumption situation is known. In this research it is implicitly assumed that consideration 

set are formed via examining all the available concrete products.  

 A theoretical concept that conflicts with this assumption is hierarchical decision making 

(e.g. Johnson, 1989). In the early conceptualizations of hierarchical decision making it was 

assumed that the decision maker would first select only one product category given a 

consumer need. Next the decision maker would hierarchically select among the sub 

categories of the selected product category. Lastly, the choice is made between the brands of 

the selected category (Johnson, 1989). When allowing for multiple product category selection 

it has been found that the hierarchical view is justified when multiple products from multiple 

product categories are available (Johnson, 1989). First product categories are selected before 

concrete products are selected (e.g. van Zanten et al., 2009; but see Johnson, 1989). No 

research has studied the differences between product category selection phase and the 

consideration set formation of concrete products. 

 The idea that consumers first select product categories before selecting concrete products 

is especially applicable to complex decisions. In complex decisions often more product 

categories are available that can satisfy the consumer need. In a mature market one product 

category can often not satisfy all consumer goals (Rusell et al., 1999). For example, a car 

cannot facilitate off road driving and fuel efficiency simultaneously.  

 Product categories are also an efficient way of consumer learning in the case of durables 

for example. Marketers use the categorization of products to present and differentiate the 
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products (Rusell et al., 1999). General information about the product categories is often 

available next to information about concrete products. Information about the product 

categories helps the consumer to gather knowledge about the products in an efficient way.  

 Furthermore, first selecting product categories is efficient and in line with the adaptive 

decision maker perspective. The reason for this is that similarity of products within a product 

category is larger than between product from different product categories (e.g. Johnson, 

1989). Pre-selection on the basis of product categories is therefore a feasible method because 

less concrete products have to be evaluated while minimum sacrifice of accuracy of the 

decision has to be made.  

 In conclusion, there is evidence that category selection precedes consideration set 

formation of concrete products in situations where there are clear product categories present. 

 

2.2.4.  Characteristics of products included in the sets 

Although the characteristics of the chosen products is central in the study of pro-

environmental behavior, the characteristics of products selected over the phases of the 

decision process has not often been studied in the literature of phased decision making. Most 

empirical research on phased decision making has focused on descriptive characteristics of 

the consideration set such as consideration set size. Although set size is an important aspect 

of phased decision making the characteristics of the selected products are also important (e.g. 

Jolivot, 1997). 

 Not much research has been conducted in the area of product characteristics of included 

products (Jolivot, 1997). An exception is a study by Bain & Moutinho (2009) that 

investigates the inclusion of counterfeit products in the consideration set. A counterfeit 

product is a product that imitates an established brand. They studied the influence of the 

determinants involvement, perceived benefits, perceived risks, perceived product attributes 

and brand personality on consideration likelihood. 

 Furthermore some research has been conducted on the similarity of the products included 

in the consideration set. This research has found that considered products tend to be similar 

(Troye et al., 1984; Chakravarti & Janiszewski, 2003). Too few studies are published to draw 

conclusions about similarity of products in the consideration set. Furthermore, similarity can 

be based on different aspects and previous research does not provide insight in how the 

products are similar. In conclusion, there is some evidence that similar products are included 

in the consideration set, but is unclear whether this applies to selection of only energy 

efficient products or only energy inefficient products in the consideration set for example. 

 To the best of my knowledge no study in the phased decision making literature has 

examined the characteristics of the included products in relation to motivational factors. 
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2.2.5.  Importance of attributes over phases  

Information acquisition and decision strategies 

As discussed, information acquisition across consideration set formation and end choice is 

studied in the phased decision making literature to some extent. Mixed evidence has been 

found for adaptive decision making across the consideration set formation phase and the end 

decision phase for durable products. Levin et al. (2000) found no evidence for a wide spread 

shift in information acquisition over the phases. In contrast, Hunecke et al. (2004) found that 

information acquisition across the phases of the decision process did differ.  

 Information acquisition has also been linked to individual differences and contextual 

differences. Levin et al. (2000) for example found that individuals with a high need for 

cognition showed more adaptive decision making over the phases of the decision process. 

Hunecke et al. (2004) showed that people who were held accountable for their choice did use 

more information during consideration set formation than who were not held accountable for 

their choice.  

 In conclusion, individual differences do potential influence the decision strategies used 

over the phases of a decision process. However, no research has been conducted on the role 

of motivational factor such as moral motivations on the decision strategies used over the 

phases of a decision task. 

 

Importance of product attributes over the phases of a decision process 

Differences in decision strategies over the phases a decision task are important to take into 

account because these differences shows how the available information is used during a 

phase of the decision process and how this information acquisition changes over the phases. 

The importance of types of information over the phases is also relevant. A shift in decision 

strategies over the phases of the decision process does not per se mean a difference in relative 

importance of types of information / product attributes within the a phase compared to the 

previous phase of the decision process.  

 To the best of my knowledge only two studies did investigate the importance of product 

attributes over the phases of a decision making process. The results of these studies suggest 

that the importance of attributes in comparison with the other attributes in a given phase does 

not change over the phases of a decision making process. However, the importance of an 

attribute in comparison with the importance of that attribute in absolute terms in the previous 

phase does change over the phases of the decision task (Levin & Jasper, 1995; Levin et al., 

2000). The first study that did take the importance of attributes over the phases into account 

was Levin and Jasper (1995). They studied the importance of “country of origin” product 

attribute in a car purchase decision. They applied a three phased decision process design and 

found that the absolute importance of the “country of origin” attribute decreased over the 

phases of the decision process relatively to the absolute importance of the attribute in the 

previous phase. The importance ordering of country of origin, quality and price within the 

separate phases did not change significantly over the three phases. A second study by Levin 
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et al. (2000) found that attributes that were important for consideration were even more 

important in end choice. These findings suggests that the that the ordering of importance of 

attributes between phases does not differ. 

 Only one study related the importance of attributes to motivational factors. This study by 

Levin & Jasper (1995) showed that motivational factors can have an influence on the 

importance of attributes. The research showed that the “country of origin” attribute of car 

increased in importance over the phases for individuals who scored high on nationalism scale 

while the importance of the attributes decreased for people with medium or low scores on the 

nationalism scale ( Levin & Jasper, 1995). This finding shows that motivational factors such 

as moral motivations may influence the importance of attributes over the phases of a decision 

process. 

 

2.3.  Summary and integration  

In this subsection of the literature review the previous research in both the phased decision 

making literature and the pro-environmental behavior literature are combined to summarize 

the previous research related to the three research questions.  

 

2.3.1.  Product category selection 

As discussed in the section on pro-environmental behavior the environmental impact of the 

selected products is of main interest for pro-environmental efficiency behavior. For the study 

of pro-environmental behavior it is important to taken different product categories into 

account. The environmental impact of a product is mostly determined by the product category 

to which the product belongs although smaller variations in environmental impact are still 

present within the product category. For example, the environmental impact of a central 

heating system is mainly determined by what type of central heating is installed and less by 

which specific model. When studying pro-environmental efficiency behavior the selection of 

product categories is therefore relevant.  

 Some evidence in the phased decision making literature suggests that product category 

selection is a separate phase from consideration set formation when clear product categories 

are present (Johnson, 1989). However, the research to date has not studied the product 

category selection phase in conjunction with the standard phases of the phased decision 

making process: consideration set formation and end choice decision (Johnson, 1997).  

 In the case of efficiency behavior there are often clear product categories. If the selection 

of product categories is a distinct phase it is possible that the decision to select product 

categories is influenced by different factors than consideration set formation decisions and 

end choice decisions. The selection of product categories should thus be studied separately 

from consideration set formation in order to gain a better understanding of the drivers and 

characteristics of product category selection. In this research the product category selection 

phase will be studied separately. A representation of studied phased decision process is given 

in figure 6.  
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Figure 6: Representation of the phased decision process as used in this study  

 

2.3.2.  Characteristics of the products selected over the phases  

The first research question asks the question in which phase of the decision process is 

determined whether an energy efficient product will be chosen in end choice or an energy 

inefficient product. Because no research in the literature on pro-environmental behavior did 

take the phases of the decision process into account, no literature was found that was related 

to this research question. 

 In literature of phased decision making also little related studied could be found. The 

research that has been conducted on the products included in the consideration set suggests 

that consumers are motivated to include similar products in the consideration set (Chakravarti 

& Janiszewski, 2003). However, whether similarity could be based on environmental impact 

is not clear. 

 

2.3.3.  Types of products selected and moral motivations 

For pro-environmental behavior moral motivations are most important to understand in order 

to target the most receptive individuals. Although moral motivations have often found to be 

higher for people who behave pro-environmental in the case of curtailment behavior this is 

not the case for efficiency behavior. Mixed evidence for the role of moral motivations is 

found and the general assumption is that these moral motivations do not differ between 

persons who act pro-environmental in the case of efficiency behavior compared to persons 

who do not behave pro-environmentally.  

 In the literature on phased decision making no studies have compared the individual 

characteristics of persons who make certain product selection over the phases. The influence 

of individual differences on the included products in the consideration set for example has not 

been studied.  

 

2.3.4.  Importance information types over phases  

Importance information types 

It is not only important to study what choices individuals make but also to study how they 

make these decisions. Knowing when which type of information is most important for a 

better understanding how an efficiency decision is made. The research of phased decision 

making has shown that the importance of information can differ across phases of a decision 

process (Levin & Jasper, 1995).  
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 To effectively target people who are receptive for pro-environmental behavior it is 

furthermore interesting to study how importance of types of information is related to moral 

motivations. This way the right people can be targeted in the right manner during the phased 

decision process. In the research of pro-environmental behavior some evidence showed that 

people involved in an ethical issue are also more involved in the decision process for a 

product and therefore use more information (Zander & Hamm, 2012). Furthermore, one study 

has examined the importance of environment related information for curtailment behavior 

and has found that the importance of environment related attributes differed between people 

who did select pro-environmental products and those who did not (Majlath, 2009). Levin & 

Jasper (1995) showed that influence of such a motivator can be different over the phases of 

the decision process.  
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3.  Methodology 

3.1.  Overview 

To answer the research questions an online survey was developed containing a three-phased 

decision task to measure the decision making process and a questionnaire to measure the 

moral motivation constructs discussed in the literature review. Online administered 

experiment and survey was chosen because a larger and more diverse sample of participants 

could be obtained that way. However, a disadvantage of this online survey is the lower level 

of experimental control for the decision task. It is also possible that participants will be less 

concentrated while performing tasks. 

 In this methodology section first the decision task will be discussed. After the discussion 

of the decision task the questionnaire related topics are reviewed. Lastly the sample and the 

procedure of the survey is discussed.  

 

3.2.  Design of the three phased decision task 

3.2.1.  Overview 

The decision task consisted of the presentation of products to dry laundry with and the 

information about the attributes of the products. The assignment for the subjects of the 

phased decision task was to choose a product to dry laundry with given that the current 

method of drying laundry was malfunctioning. 

 The decision task contained three phases. In the first phase the product categories were 

selected. See figure 7 for an example of the product category selection phase. Product 

attribute information was initial hidden and could be acquired via hovering the mouse pointer 

for two seconds over the box with the hidden info. The respondents had to select the product 

categories that were feasible product categories if they needed a new product to dry laundry 

with and deselect the product categories that were not a feasible option. General information 

about the attributes and the products was available via a tooltip, which is an appearing 

textbox on hover of the mouse pointer.  
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Figure 7: First phase of the decision task: the product category selection phase 

 

 In the second phase of the decision task the concrete products from the selected product 

categories were presented in a similar layout as phase one (see figure 8). This second phase 

was the consideration set formation phase. The respondent could acquire the information 

about the concrete products in a similar way as in the first phase. The respondent was asked 

to select the products she would consider and deselect the products she would not consider. 

An extra checkbox was added to each product if the subject had selected the spin dryer in the 

product category selection phase. The subject could check the checkbox if he would consider 

the product with the addition of the spin dryer. 

 The third phase of the decision task was the end choice decision phase. The considered 

products were presented. The information that was acquired in the consideration set 

formation phase was already visible. Additional information acquisition was possible. The 

subject had to select one product as the product she would purchase if the old method of 

drying laundry was malfunctioning. See figure 9 for a an example of the third phase of the 

decision task. 

 In what follows the specific aspects of the decision task will be discussed in more detail. 
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Figure 8: The second phase of the decision task: the consideration set formation phase 

 

 
Figure 9: The third phase of the decision task: the end choice decision phase 

 

3.2.2.  Products and product attribute information  

The products and product attributes were based on realistic products to dry laundry with that 

are available in the Netherlands. Using realistic products and attribute levels increases the 

external validity of the decision task in comparison to artificial products. Five product 

categories were selected to represent the range of available options for laundry drying: the 

vented dryer, the condenser dryer, the gas dryer, the heat pump dryer and only a clothesline/ 

dry rack. The product category spin dryer was also included as an addition to the method of 
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drying laundry. The spin dryer was included in the design to increase realism of the decision 

task. With exclusion of the “only clothesline category” it was assumed that the respondent 

does have a clothesline next to the select product categories. This assumption was explicitly 

communicated to the respondents in all phases of the decision task. 

 For every product category I selected the eight most important product attributes. This 

was done via investigation of online resources about methods of drying laundry. Product 

comparison sites were used, next to product websites and websites with general information 

about drying laundry (e.g. kieskeurig.nl). In addition information was used from online 

resources which discuss the general characteristics of the different product categories. 

Attributes were selected on the basis of importance and variability between the product 

categories. Eight attributes were selected to represent each product category in the first phase: 

purchase price (range in Euro), financial costs per kg drying in Euros, CO2 emission per year, 

amount of energy use per kilogram laundry, energy label, space needed in m
2
, drying time in 

minutes, and level of crease (low, medium and high). The energy use of a gas dryer was 

given in comparable unit as electric systems to ensure comparability. Because realistic 

product categories were used, there was correlations present between the product attributes. 

The attribute levels were determined via averaging the levels on the attribute across the 

concrete products of the product category (which varied on brand and fill capacity). The 

specific levels of the attributes per product category are shown in table 9 in appendix one.  

 For most of the product categories three concrete products were presented in the 

consideration set formation phase. These products differed on fill capacity (5 kg, 6 kg and 7 

kg). Six products were shown for the product category heat pump dryer because the heat 

pump dryer category contained products with two different energy labels. Information about 

the product attributes and attributes level were retrieved from online resources. Seven 

attributes were most important for concrete products. This meant that the amount of attributes 

was not equal between product categories and concrete products. This was because different 

types of attributes were more important for the description of concrete products than for the 

description of product category. The seven product attributes per product were purchase price 

in Euros, financial costs per time used in Euros, energy label, energy use per drying cycle, 

maximum fill capacity in kg, drying time in minutes (in hours for clothesline), and level of 

crease (low, medium and high). The same products and attributes were used for the end 

choice phase because in this phase the choice is made between considered products. In table 

10 in appendix one the concrete products together with the attribute levels are given. 

 

3.2.3.  Tracing of information acquisition 

Information acquisition had to be measured to answer the research questions related to the 

importance of type of information. Different methods are available to register information 

acquisition by the subject in an online setting. The information-display-matrix method is 

most often used in computerized settings (Aschemann-Witzel & Hamm, 2011). 
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Information-display-matrix method 

In the information-display-matrix method the information is presented in a matrix with 

attributes in the rows and product alternatives in the columns (or vice versa). The information 

is hidden in a box and is shown when the respondent hovers the mouse pointer over the box. 

When the respondent hovers out the information is hidden again (Aschemann-Witzel & 

Hamm, 2011). This method simulates eye tracking. In eye tracking the location of eye 

fixations is traced. The information-display-matrix method is capable of tracing the amount 

of information acquired, how often a piece of information is acquired, the duration of opening 

of information and the duration of the decision task. With this information, decision strategies 

and information acquisition can be induced. In order to make statements about cognitive 

processes it has to be assumed that information is not stored in memory, but is re-opened 

when necessary (Willemsen & Johnson, 2011).  

 Although the information-display-matrix is relatively often used to trace information 

acquisition in computer-based experiments the method has a number of limitations. First of 

all, the external validity of the method is often questioned. The chronological order of 

information acquisition is considered to be artificial. In reality information is often acquired 

simultaneously (Aschemann-Witzel & Hamm, 2011). Also the layout of information in a 

matrix is questioned in terms of external validity because information is often not presented 

in a matrix of products and attributes, except in consumer reports (Zander & Hamm, 2012).  

 A second limitation of the information-display-matrix is that the information acquisition 

can be biased by the methodology. Research by Lohse & Johnson (1996) showed that 

compared to eye tracking more time is necessary to acquire information. Because the larger 

amount of time necessary per information acquisition in an information-display-matrix 

process tracing task subjects display more systematic information acquisition behavior in 

comparison with eye tracking. This effect is especially prominent when the decision task is 

complex. Furthermore, the matrix display can also influence decision strategies because 

information is often processed in the way it is presented (Aschemann-Witzel & Hamm, 

2011). 

 A last critique on the method is based on the fact that subjects are aware that their 

information acquisition behavior is traced, which may biases decision processes. 

 

Improving external validity of process tracing methods 

For this study information acquisition is the focus, observing decision strategies was beyond 

the scope of this study. Because the decision strategy does not have to be observed the 

simulation of eye tracking is less important. Relaxing this condition allows for improvements 

of the external validity of the decision task while process tracing.  

 By not simulating the eye tracking method the search costs aspect of information 

acquisition can be incorporated. As shown in the previous paragraph, the acquisition of a 

piece of information does not involve search costs in the current methods of tracing 

information acquisition; on hover the information is immediately visible. This may motivate 
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the subjects of an experiment to open information without using the information in the 

decision process. In realistic purchase situations information is not readily available. 

Acquisition of information involves search costs. These search costs are part of the effort the 

decision maker puts into the decision making process (Zander & Hamm, 2012). In line with 

the tradeoff between accuracy and effort the information acquisition behavior of a decision 

maker is likely to be influenced by the amount of search costs related to information 

acquisition. Although the importance of search costs, previous process tracing studies did not 

take search costs into account.  

 The external validity of the decision task with process tracing can furthermore be 

increased by allowing simultaneously viewing of information. Simultaneously viewing is 

especially important in complex product decision tasks in which consumers often make 

comparisons on multiple attributes (Aschemann-Witzel, 2011). Because the objective of this 

study was to measure information acquisition but not the decision strategies, the 

chronological order of information acquisition could be avoided. Allowing simultaneous 

viewing of attributes and incorporating search costs increases external validity of a decision 

task while tracing the information acquisition process. 

 

Measuring information acquisition 

In the study described in this thesis search costs and simultaneous viewing of information 

were incorporated for external validity of the decision task while tracing the information 

acquisition. The information acquisition was traced via information hidden in boxes similar 

to the information-display-matrix. Search costs were incorporated by a loading time per piece 

of information. In order to open a piece of information the respondent had to keep the mouse 

pointer within the box that contained the hidden information for two seconds. During these 

two seconds a process bar would load to give visual feedback on the time remaining. If the 

pointer was removed within two seconds the information remained hidden. The information 

remained visible after the loading time was completed. Defining search costs in terms of 

waiting time allowed for equal search costs across respondents. In this way, search costs was 

not dependent on digital skills.  

 The amount of waiting time was determined in a pretest of the decision task. Waiting 

times of 1.5 seconds and 2 seconds were implemented in the pretest. A waiting time of 2 

seconds was not perceived as too annoying. Therefore, a waiting time of two seconds was 

implemented in the decision task. The pretest showed furthermore that the search costs 

manipulation worked; almost no subject of the pretest did acquire all information and average 

amount of information acquisition was centered around 50%. This provided evidence that the 

respondents of the pretest did acquire information selectively.  

 In the product category selection phase and the consideration set formation phase all 

information was hidden on the initial screen. In the end choice phase the acquired 

information during consideration set formation was shown by default. This was done to 

increase the realism of the choice task; if information is acquired about a product during 
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consideration set formation it is likely that this information is also present during the end 

choice phase. 

 Although the method of tracing information acquisition has benefits in terms of external 

validity has also has some drawbacks. First of all, less process information could be obtained 

because only opening of information could be measured. Reexamination of the information 

could not be measured. Decision strategies could thus not be deduced from the process data. 

Secondly, the critique of preordered information on information-display matrixes also applies 

to the design of this study. Thirdly, the subject were aware that information acquisition was 

measured.  

 

Validity of the information acquisition measurement 

Because the information tracing method was newly designed the validity had to be assessed. 

To this end the total proportional information acquisition per phase was examined, as shown 

in figure 10-12. The graphs show that the waiting time manipulation was moderately 

successful. In all phases a considerable proportion of the respondents acquired all 

information. The graphs also show that the other respondents were distributed more evenly. 

A sufficient amount of variance is measured to be able to use the information acquisition data 

in the research.  

 The observed high average amount of information acquisition is not uncommon in choice 

surveys/experiments. For example, Zander & Hamm (2012) found that in different studies 

between 20% and 30% of the respondents opened all available information for organic milk 

products, while buyers of a product such as milk show often low involvement in the decision 

(Solomon et al., 2006).  
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Figure 12: histogram with percentage of available information acquired in the end choice decision 

phase( N=99) 

 

3.2.4.  Presentation of products and product attributes 

Because the presentation of product and product attributes can influence decision processes 

special attention was paid to a realistic presentation (Bettman et al., 1998). In figure 7 – 9 is 

Figure 10: histogram with percentage of total 

available information acquired in the product 

category selection phase ( N=99) 

 

Figure 11: histogram with percentage 

of total information acquired in the 

consideration set formation phase 

(N=99) 
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the presentation of product and attributes shown. Several aspects of the presentation were 

considered in order to increase the external validity of the decision task and to reduce the 

structural impact of the task on decision making process. 

 

Firstly, the products and its attributes were presented in a vignette format instead of a matrix 

which is the usual presentation format for decision task (Aschemann-Witzel & Hamm, 2011). 

The external validity of the matrix format is often questioned (Zander & hamm, 2012). In 

online sources, such as product comparison websites, the vignette layout is often used. 

Presenting the products and its attributes in a vignette format thus increases the external 

validity of the decision task.  

 Secondly, the settings of the internet browser and screen resolution could not be 

influenced because the phased decision task was administered online. Differences in screen 

sizes, web browsers and screen resolutions have an impact on the feel and layout of the 

decision task. To reduce the variability of presentation of the decision task the presentation 

was partly determined by the resolution of the subject’s computer screen. This ensured very 

comparable presentation of the decision task across the subjects. The compatibility with 

different web browsers was ensured to reduce variation in presentation caused by the web 

browser.  

 Thirdly, the order of attributes in the product vignettes and the order of presentation of 

vignettes was randomized between respondents. The order was randomized per respondent to 

prevent order effects across subjects from occurring.  

 Fourthly, the respondents could go back during the phases of the decision task to a 

previous phase to change their selections. This is in line with the view that phased decision 

making is a dynamic process and that people can change their mind after a consideration set 

is formed (e.g. Shocker et al., 1991). 

 

3.2.5.  Measures of the decision task 

Selection of products categories and products 

For every phase and product was stored whether the product was present in the phase, and if 

the product was selected or not selected. For the product category selection phase was stored 

which product categories were selected. For the consideration set formation phase and the 

end choice phase the selection of concrete products was stored. The amount of product 

categories in the consideration set could be deduced from this variable. The selection of the 

spin dryer as addition to the method of drying laundry in consideration set and in end choice 

was also stored if the spin dryer was selected in the product category selection phase.  

 For research questions related to selection of environmental friendly versus 

environmentally unfriendly products it is relevant to know whether only energy efficient, 

energy inefficient, or both energy efficient and energy efficient products were considered. 

This variable was created by categorizing the environmental impact of the product categories. 

This is allowed because the environmental impact of a product is mainly determined by the 
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product category it belongs to (e.g. Rusell et al., 1999). The product categories could be 

divided in two groups: energy efficient products and energy inefficient products. See table 1 

for the classification. From the selected product categories and products per phase could be 

deduced whether only energy efficient products were selected, only energy inefficient 

products were selected or both types of products were selected. 

 

Table 1: The classification of product categories in the energy efficient product group and energy 

inefficient product group 

 Product categories Range energy use 

Energy inefficient product 

categories 
Air dryer & condenser dryer 0.56 kWh/kg 

Energy efficient product 

categories 

Heat pump dryer, gas dryer & 

only clothesline 
0.11 – 0.23 kWh/kg 

 

Information acquisition 

During the phases of the decision task was stored which product attribute information was 

acquired by the respondent. The total proportion of information acquired in a phase was 

calculated by dividing all acquired information by the total amount of product attribute 

information available in the phase for the respondent.  

 To compare the importance of information over the phases three types of information 

were defined. The three types of information with the corresponding product attributes are 

given in table 2. The first type of information was financial information which contained the 

attributes purchase price and price per kg laundry or per cycle. The second type of 

information defined was the environment related information. This second type of 

information contained the product attributes energy use and the energy label. The third type 

of information that was defined was comfort information containing the attributes drying time 

and amount of crease. For the types of information the product attributes were selected on the 

basis of overlap on the attributes in all three phases of the decision task. Overlap made 

comparison of types of information possible between phases. Per phase the importance of 

each type of information was calculated for each respondent. The importance of type of 

information was calculated with the following formula:  

 

  

 

Table 2: The three types of information defined with the corresponding product attributes 

Financial information Environment related information Comfort information 

Purchase price Energy label Drying time 

Price per kg or cycle laundry Energy use per kg or cycle laundry Amount of cease 
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Concentration level 

To be able to exclude subjects with a low concentration level the amount of time spend per 

phase of the decision task was measured (Willemsen & Johnson, 2011). Furthermore, two 

duplicated items were included in the questionnaire to observe large deviations in response 

between the items. These two measurements made it possible to observe low levels of 

concentration as a result of online administration.  

 

Perceived difficulty decision task 

Because the decision task was a complex decision (many products and many attributes) and 

there was an interface to interacted with it was checked whether the respondents perceived 

the decision task as difficult. If the task would be perceived as too difficult it could have 

biased the decision process measured. Perceived difficulty was measured with the indicator 

“How difficult was the product selection part of the survey?”. The indicator was measured on 

a 7-point scale ranging from very easy to very difficult. The mean score was 3.10 (SD = 1.30) 

which indicated that the subjects did not perceive the decision task as too difficult.  

 

3.3.  Questionnaire design 

A questionnaire was administered after the phased decision task. In this questionnaire the 

discussed moral motivation constructs were measured. The measured constructs were the 

following: value orientations, environmental concern and subjective norm. All used items are 

given in appendix two. Next to these moral motivation constructs the socio-demographics 

gender, age, income, size of household and type of housing were measured.
1
 

  

Factor analysis 

The underlying dimensions of the measured items were determined via explorative factor 

analysis with principal factoring extraction and oblimin rotation. Principal factoring was 

chosen as the extraction method opposed to principal component analysis. Principal factoring 

was selected because this method is more applicable to classification of items while principal 

component analysis is more applicable to reduction of items (Field, 2005). The oblimin 

rotation method was used because correlation between the constructs is expected. Firstly I 

will discuss the results of the factor analysis on the value orientation scale (13 items). 

Secondly the new environmental paradigm scale will be discussed. Lastly the results for 

subjective norm measurement will be presented. This division of the analysis of the different 

constructs of moral motivation is often applied in the literature (e.g. Steg et al., 2005).  

 

 

                                                 
1
 Next to the discussed constructs the constructs awareness of consequences, ascription of responsibility and 

personal norms were measured. Principal factor analysis with oblimin rotation revealed that the factors could 
not be distinguished from one another. Therefore the constructs were not used in this study.  
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3.3.1.  Value orientations 

The value orientations were measured with a scale developed by De Groot & Steg (2007). 

The scale with 13 items was developed to measure self-enhancement values (egoistic values) 

and self-transcendent values. The scale was specially constructed to measure the sub 

dimensions of self-transcendent values: altruistic values and biospheric values. Previous 

empirical research had not been able to find the distinction between altruistic and biospheric 

values. De Groot & Steg (2007) provided evidence that biospheric values and altruisitic 

values could be distinguished with their value scale.  

 The 13 items of the value scale were measured on a 8-point scale (-1 = against the value, 

0 = not important, 7 = very important) with the question “How important are the following 

values as guidance for your life?” An example of an item is: ”The acquisition of material 

possessions / making money ”. The factor analysis had a sufficient KMO index of 0.744 and 

a significant Bartlett's Test of Sphericity which indicated that factor analysis could be applied 

(Field, 2005). The scree plot and the Eigenvalues suggested two underlying factors: self-

enhancement values and self-transcendent values. Two items loaded insufficiently on both 

factors and were removed (factor loading < 0.512) (Field, 2005). The self-enhancement factor 

contained 3 items and the self-transcendent factor 8 items. Scales for self-enhancement value 

orientation and self-transcendent could be constructed because 3 items is the minimum 

amount of items to create a scale (Osborne & Costello, 2005). The scales were created by 

computation of the mean over the items. Both scales had sufficient internal reliability; the 

self-transcendent scale had an alpha of .881 (M = 5.073, SD = 1.189) and the self-

enhancement scale had an alpha of 0.683 (M = 2.946, SD = 1.352).  

 

As already mentioned, previous research has often been unable to distinguish biospheric 

values from altruistic values. Although an updated scale was used to measure the three value 

orientations in this research the distinction between biospheric and altruistic values could not 

be made. Given the past empirical findings of value orientations it is not surprising that only 

two value orientations could be identified. 

 Furthermore, even the evidence from empirical research that found the distinction 

between biospheric and altruistic values is not strong. High cross correlations are observed in 

these studies between altruistic values and biospheric values (e.g. Steg et al., 2005). Jansson 

et al. (2011) did not apply factor analysis to classify the value orientation and found a high 

correlation (.72) between altruistic and biospheric value orientation with the value 

orientations scale used in this study. Explanations for the high correlation between the two 

value orientations can be found in the fact that environmentalism is often based on altruism 

(e.g. De Groot & Steg, 2009). Therefore, individual may have biospheric values because of 

the altruistic consequences of environmental problems.  
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3.3.2.  Environmental concern 

The new ecological paradigm scale was used to measure environmental concern (Dunlap et 

al., 2000). This scale is often used in the environmental literature and has shown to be a valid 

scale to measure environmental concern (Hawcroft & Milfort, 2010). 14 items were used, an 

example of an item is: “We approaching the maximum amount of people that the earth can 

cope with”. The items were measured on a 5-point Likert scale. The average of the 14 items 

was used as a measure for environmental concern. This method of creation of the new 

ecological paradigm scale is commonly used and advised (Dunlap et al., 2000; Steg et al., 

2005). The alpha of the scale was a sufficient .851 (M = 3.4; SD = 0.55). The mean and 

standard deviation found was in line with previous measurements of the new ecological 

paradigm scale (e.g. De Groot & Steg,2008; Steg et al., 2005). 

 

3.3.3.  Subjective norm 

Subjective norm was measured with three items based on Jansson (2010) and Thøgersen 

(2006). The items were measured on a 5-point Likert scale and an example item is “towards 

my friends and family I feel the obligation to buy products with a low environmental impact”.  

Factor analysis was applied on the items that measured value orientation and subjective norm. 

The results showed that subjective norm could be distinguished from the two value 

orientations discussed. The KMO index was a sufficient .754 and the Barlett test of sphericity 

was significant. Three factors had an Eigenvalue above 1. All items loaded sufficient on their 

own factor without cross loadings. The correlation between the new ecological paradigm 

scale and self-transcending value orientation was the only significant correlation between the 

constructs and had a value of 0.56. 

 

3.4.  The sample 

For the survey two survey panels linked to the university were used. Two survey panels were 

selected to obtain a large sample size and to obtain more variance on socio demographics. 

The criteria for participation in the survey were sufficient digital skills and an age ranging 

between 28 and 70 years old. The age criteria was used to select individuals with an own 

household who are in the position to make a decision about the method of laundry drying. 

Digital skills was used as a criteria because the survey was administered online. 

 In total 132 email invitations were send to the first survey panel. Within the same week 

130 email invitations were send to the second panel. After four days a reminder was send to 

the persons who did not finish the survey. In total 106 surveys were completed, 42 

respondents belonged to the first survey panel (response rate of 32.3%) and the 64 to the 

second survey panel (response rate of 48%). 

 The respondents from the second sample were significantly younger (M = 39.3 , SD = 

12.5) than the respondents of the first sample (M = 54.2 , SD = 10.1). 42% of the respondents 

from the first survey panel was male. 58% of the respondents from the second survey panel 

were male. The average net income per year was not different between the respondents from 
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the two survey panels, but education level was lower in the first panel. The type of housing 

was also different: The second group had on average larger houses. In the first group, less 

people owned a tumble dryer. The data from the two panels were merged. 

 Of the 106 respondents 7 had to be excluded from the analysis. Exclusion was based on 

time spend on the phases in the decision task and large differences between answers on the 

two duplicated items. 

 

Socio demographics 

Of the 99 respondents 52% was male. The average education level was intermediate 

vocational education. The highest education level was higher vocational education. The 

average age was 48 years (SD = 13.33). This age is significantly higher than the average age 

in the Netherlands because of the selection criteria for age. The median annual net income 

was 20.000 - 30.000 Euros per year. The average size of the household was two (SD = 1.17) 

people. 26% of the respondents lived in an apartment, 25% in a family house, 37% in a 

corner house, 11 % in a two under one roof house, and 2% in a detached house. The washing 

dryer use per week had a median of two to three times. 45% of the respondents owned a 

tumble dryer.  

 

3.5.  Procedure 

The respondents were firstly informed about the duration of the survey (25 - 30 minutes) and 

the reward of 5 Euro for participation. Next the respondents were informed about the two 

parts of the survey (the decision task and questionnaire part) and the content of the three 

phases in the decision task. Next the decision making task interface was explained and an 

example was given as a practice task. It was explained that to acquire information a waiting 

time was introduced because in reality it also takes time to acquire information. Next the 

three phases were presented in a successive order, with the instructions to decide whether to 

select or not select a product as a possible option for considering or purchasing. This 

formulation was used because the Dutch translation of “consider” appeared to be defined 

differently by the respondents in the pretest. Between the decision task and measurement of 

normative motivations a decision scale ( the maximization inventory) was administered. This 

scale was not used in this study. The decision scale was positioned between the decision task 

and measurement of normative motivations to minimize the influence of decisions made in 

the decision task on response to the scales. In the second part the items first the value 

orientation were measured. In the second part the new ecological paradigm scale was 

administered. Thirdly the subjective norms were measured. This is in line with previous 

research (e.g. Steg et al., 2005). Within each part the items were randomized. In the 

concluding section the socio-demographics were measured. 
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4.  Results 

The findings related to the research questions will be presented in this section. First the 

results related to set sizes of the phases (both in terms of amount of products and of product 

categories) will be described, next to the selection of energy efficient and energy inefficient 

products over the phases. Next the differences on the measured moral motivations between 

persons who made different product selections over the phases will be discussed. Lastly the 

findings related to the importance of types of information will be discussed. 

 

4.1.  Selection per phase of the decision task 

The selection of product categories (phase 1) 

In the product category selection phase on average a limited amount of product categories 

were selected. See figure 13 for a summary of the amount of selected product categories and 

products over the phases of the decision process. Of the 5 product categories available in the 

product category selection phase on average 2.3 product categories were selected (SD = .97). 

An one sample t-test showed that on average less than half (2.5) of the product categories 

were selected, t(98) = -2.12, p <.037.  

 

 
Figure 13: Amount of product and product categories selected in the product category selection 

phase (phase 1) and the consideration set formation phase (phase 2); the amount of products selected 

in the product category selection phase was calculated from the amount of product categories 

selected. 

 

In table 3 the descriptive findings of the phases are summarized. This table shows that the 

majority of the sample did select multiple product categories. The majority of people who 

selected one product category selected the “clothesline only” product category. These 

respondents had already made the end decision in the first phase of the decision task because 

only on concrete product was presented in consideration set formation phase for the 

clothesline product category. 
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Table 3: Descriptive results of phases 

 (phase 1 = product category selection phase, phase 2: consideration set formation phase) 

Selection in product category 

selection phase 

% of the sample  

 phase 1  

% of the sample 

Phase 2 

One product category selected 24% 63% 

One product selected (19%) 28% 

Only clothesline selected 19% 22% 

Clothesline selected 83% 75% 

Spin dryer as addition selected 51% 29% 

 

The results in terms of selecting only energy efficient, only energy inefficient and both types 

of products for the product category selection phase are given in figure 14. This figure shows 

that 6% of the subjects select only energy inefficient product categories, 46% selected only 

the energy efficient categories. 48% did select both product categories that were efficient and 

inefficient (e.g. clothesline and air dryer). Thus, 93% of the respondents did select at least 

one energy efficient product category. Next to this, 53% of the respondents did selected at 

least one energy inefficient product category. 

 

Figure 14: Selection of only energy efficient, only energy inefficient products or both over the phases 

of the decision task. In phase 3 the respondents had to choose one product which resulted in no mixed 

group. (phase 1 = the product category selection phase, phase 2 = the consideration set formation 

phase, phase 3 = the end choice phase) 

 

These results show that many people do select multiple product categories in the product 

category selection phase and that a large portion of the sample did already choose only 

energy efficient products, and thereby determine that the end choice product is an energy 

efficient one. Only a small amount of subjects did already select only energy inefficient 

products.  

 



 

40 
 

 

The consideration set formation phase (phase 2) 

The amount of product and product categories selected in the consideration set formation 

phase is summarized in figure 13 above. The amount of product categories remaining in the 

consideration set is significantly lower (M = 1.64, SD = .92) than the amount product 

categories shown in the consideration set formation phase (M = 2.3, SD = .97), Z = -6.86, p < 

.0001. 63% of the respondents considered only one product category. This result shows that 

there was on average a low level of cross product category consideration occurred
2
. 

 In the consideration set formation phase a mean of 2.9 concrete products were considered 

(SD = 1.96). The maximum amount of products shown in the beginning of the task was 16 

(all products) and the average amount of concrete products shown in the beginning of the 

consideration set phase was 6.1 (SD = 3.99). The amount of products considered was 

significantly lower than the amount of products shown in the beginning of the consideration 

set formation phase (tested with a Wilcoxon signed-rank paired test, Z = -3.65, p < .0003). A 

small amount of subjects who selected not only the clothesline category in the first phase had 

only one product in the consideration set. In comparison to phase one of the decision task an 

additional 9 subjects considered only one product.  

 The results in terms of selection of only energy efficient, only energy inefficient or both 

types of products are given in figure 14 above. 12% of the subjects did only consider energy 

inefficient methods of drying laundry. This was a significantly higher proportion than the 

proportion in the product category selection phase (tested with a binomial test, p < .019). 

50% of the subjects only considered energy efficient products, which was not significantly 

different from the 46% of the subjects who only selected energy efficient product categories 

in the product category selection phase (tested with a binominal test, p < .32). 38% of the 

subject did consider both energy efficient and energy inefficient products (significant lower 

proportion than in phase one: p < 0.03). 88% of the respondents did consider at least one 

energy efficient product for drying laundry. 

 

In conclusion, significant selection on product and product categories took place during the 

consideration set formation phase. Nevertheless, not many subjects who did select both types 

of product categories in the product category selection phase switched to only energy 

efficient products or only energy inefficient products. 

 

End choice phase (phase 3) 

In the end choice phase 74.7% of the sample did select an energy efficient product while 

25.3% of the sample did choose an energy inefficient product (see figure 5). Furthermore, 

66% of the people who did choose an energy efficient did select the clothesline (49% of the 

total sample). 25% of the sample did choose an energy efficient tumble dryer. Moreover, 

                                                 
2
 This observation is in line with previous findings on limited cross-product category consideration after 

consideration set formation (Ratneshwar et al., 1996). 
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15% of the subject did choose a spin dryer in combination with the chosen product. In total 

the tumble dryer was selected by 51% of the sample. This percentage is somewhat lower than 

the average for the Netherlands (65%) (MilieuCentraal, 2012). This is possibly due to the bias 

in the selected sample: 45% of the respondents owns a tumble dryer.  

 

4.2.  Differences on moral motivations between respondents who 

selected different types of products per phase 

This section will discuss the results related to the differences on moral motivations between 

people who did select at least one energy inefficient product and people who did only select 

energy efficient products. The first measured moral motivation construct was self-

transcendent value orientation. This value orientation relates to the importance of social 

welfare and nature as guiding principles for life. The second construct was environmental 

concern which represents the beliefs about the relation between nature and humanity. The 

third construct was subjective norm which is the felt social pressure to behave pro-

environmentally. Furthermore, a construct that measured gain motivations was include: self-

enhancement value-orientation (Lindenberg & Steg, 2007). This value orientation indicates 

how important egoistic goals such as making money are for the individual.  

 

As shown in the previous paragraph, almost all subjects considered at least one energy 

efficient product in the first and second phase of the decision task. Therefore, defining groups 

to compare on the basis of consideration of energy efficient products is not possible. As 

discussed above also not many people did select only energy inefficient products during 

phase 1 (N = 6) and phase 2 (N = 12). Therefore, two groups are defined on the basis of 

consideration of energy inefficient products. Subjects who only selected energy efficient 

products in a given phase were compared to subjects who have selected at least one energy 

inefficient product for the given phase. The moral motivations and gain motivations are 

compared via independent t-tests. T-tests were allowed because normality of the variables 

could not be rejected. Per phase of the decision task the t-tests were applied. The results are 

given in table 4 – 6. 

 

Table 4: T-tests on moral motivations by product category selection ( N =99) 

Product category selection  
Only energy 

efficient ( N = 47) 

At least one energy 

inefficient ( N = 52) 
 

 Mean SD Mean SD p 

Self-enhancement value orientation 2.72 1.27 3.14 1.40 0.129 

Self-transcendent value orientation 5.35 1.02 4.83 1.27 0.029 

NEP 3.51 .51 3.44 .54 0.499 

Subjective norms 2.85 .83 2.72 .76 0.133 
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Table 5: T-tests on moral motivations by consideration set ( N = 99) 

Consideration set  
Only energy 

efficient ( N=50) 

At least one energy 

inefficient ( N =49) 
 

 Mean SD Mean SD p 

Self-enhancement value orientation 2.79 1.31 3.11 1.38 0.238 

Self-transcendent value orientation 5.45 1.04 4.69 1.21 0.001 

NEP 3.57 .53 3.38 .51 0.067 

Subjective norms 2.85 .83 2.59 .69 0.089 

 

Table 6: T-tests on moral motivations end choice ( N = 99) 

End choice 
energy efficient  

( N= 74) 

energy inefficient 

 ( N =25) 
 

 Mean SD Mean SD p 

Self-enhancement value orientation 2.75 1.34 3.53 1.27 0.011 

Self-transcendent value orientation 5.18 1.12 4.71 1.31 0.073 

NEP 3.51 .53 3.38 .53 0.283 

Subjective norms 2.78 .79 2.54 .68 0.1816 

 

The results show that people who only selected energy efficient products in the product 

category selection phase and the consideration set formation phase had a higher self-

transcendent value orientation than the individuals who select minimal one energy inefficient 

product. However, no significant differences on the other moral motivations could be found. 

Also no significant differences on self-enhancement value orientations could be found for 

both the product category selection phase and consideration set formation phase. 

 In end choice no difference could be observed in self-transcendent value between subjects 

who selected energy efficient products and energy inefficient products. However, self 

enhancement value orientation was significant different between the subjects who choose an 

energy efficient product versus an energy inefficient products. Thus, studying end choice in 

isolation would have resulted in no significant findings for differences on moral motivations.  

 However, the pattern over the phases does suggests that the people who considered both 

energy efficient and energy inefficient products but choose energy efficient products in the 

end decision are different in terms of self-transcendent value orientations from the subjects 

who only consider energy inefficient products. To verify this three extra comparisons were 

made between subgroups. In the first comparison (table 7) the sub sample that did consider at 

least one energy inefficient product was focused on. The subjects from this group who did 

select an energy efficient product as end choice were compared to the subjects that did 

choose an energy inefficient product. The results verified that the groups differed on self-

enhancement value orientation but not on self-transcendent value orientation. The second 

comparison (table 8) was a comparison between subjects who only considered energy 

efficient products and the subjects who considered both but chose an energy efficient product 
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in the end choice phase. The results shows that the subjects who only considered energy 

efficient products had a significantly higher level of self-transcendent value orientation. The 

last additional comparison was between the subjects who did only consider energy efficient 

products and the persons who did select an energy inefficient product in the end choice (table 

9). This showed the subjects differed significantly on self-transcendent value orientation and 

self-enhancement value orientation.  

 

Table 7: T-tests for the subgroup of subjects who considered at least one energy inefficient product  

(N =49) 

 
Efficient product 

chosen ( N= 24) 

Inefficient product 

chosen ( N= 25) 
 

 Mean SD Mean SD p 

Self-enhancement value orientation 2.67 1.37 3.53 1.28 0.0264 

Self-transcendent value orientation 4.71 1.22 4.70 1.46 0.98 

NEP 3.38 .49 3.38 .53 0.994 

Subjective norms 2.63 .68 2.54 .68 0.636 

 

Table 8: T-tests between subjects who only considered energy efficient products versus subjects who 

considered both types of products but chose energy efficient 

 
Only energy efficient 

considered( N = 50) 

both considered, 

efficient chosen  

( N = 24) 

 

 Mean SD Mean SD p 

Self-enhancement value orientation 2.79 1.32 2.67 1.37 0.719 

Self-transcendent value orientation 5.45 1.04 4.68 1.133 0.005 

NEP 3.57 .53 3.38 .49 0.139 

Subjective norms 2.85 .83 2.64 .68 0.2755 

 

Table 9: T-tests between subgroups: only energy efficient considered versus energy inefficient chosen 

 
Only energy efficient 

products ( N = 50) 

Black end choice  

( N = 25) 
 

 Mean SD Mean SD p 

Self-enhancement value orientation 2.79 1.32 3.53 1.27 0.022 

Self-transcendent value orientation 5.45 1.04 4.71 1.31 0.009 

NEP 3.57 .53 3.37 .54 0.140 

Subjective norms 2.86 .83 2.55 .68 0.115 

 

 In conclusion, the persons who only consider energy efficient products have higher self-

transcendent value orientations in addition to self-enhancement value orientations. This is 

true for 66% of the persons who choose an energy efficient product as end choice. The 

difference is not observable in end choice because people with lower self-transcendent value 
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orientations did choose an energy efficient product in end choice while considering both 

energy efficient products and energy inefficient products.  

 

4.3.  importance of types of information over the phases 

This section will discuss the results related to the importance of types of information over the 

phases of the decision task. First the results for the total sample will be discussed. Secondly 

the relation between moral motivations and the importance of types of information will be 

discussed. 

 The proportion of information acquisition per type of information is an indicator for the 

importance of the information type (Levin & Jasper, 1995). The importance of information 

category across the phases can be assessed in two ways. The first way is to assess differences 

within the phase on importance of the information type relative to the other information types 

in the phase. This assessment per phase can be compared between the phases. The second 

way is to look for changes in the absolute importance over the phases for an information type. 

In section 4.3.1. the first approach will be presented. In section 4.3.2. the second approach 

will be presented. For the analysis the subject were selected that had multiple products 

included in the phase under examination. The people who did not have multiple products in 

the phase were excluded because information acquisition is meaningless if there is no choice 

variation left in the phase. 

 

4.3.1.  Importance types of information for the complete sample 

Product category selection phase 

Three types of information were defined: financial information, environment related 

information and comfort information. The results showed that environment related 

information was as important as financial information. The importance of types of 

information over the phases is given in figure 15. 

 For phase one the Friedman test showed a significant difference in importance of 

information types (χ
2
 (2)= 9.86, p < .007)

 3
. This showed that there were differences present 

between the three information types. Paired comparisons were used to identify the significant 

differences between the groups. The results showed that the information acquired for the 

environmental information (M = .64 SD = .38) did not differ significantly from information 

acquired for the financial information (M = .66, SD = .39), Z = .52 , p > .60. Financial 

information was acquired significantly more than comfort information (M = .59, SD = .41), Z 

= 3.5, p < .0004, r = .35. The proportion of information acquired for comfort information was 

not significant lower than the information acquired of the environmental category, Z = 1.933, 

p < .053, r = .19. Exclusion of the subjects who did only select the clothesline product 

                                                 
3 The relative importance of the three information types was assessed via Friedman tests with the addition of paired 

Wilcoxon signed rank tests with Bonferroni adjustment when the Friedman test was significant. Friedman tests and 

Wilcoxon signed rank tests were used because the distribution of proportional information acquisition per category deviated 

strongly from normal distribution. The Friedman test was used because three paired types of information are compared.  
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category showed an almost significant different between comfort and environmental 

information use Z = 2.178, p < .029 . The other results did not change. Although the results is 

still not significant it has to be kept in mind that Bonferroni adjustment is conservative.  

 
Figure 15: percentage information acquisition of total available information available per 

information type over the phases (phase 1= product category selection, phase 2= consideration set 

formation, phase 3 = end choice decision) 

 

Consideration set formation phase 

The subjects that did have multiple products left in the consideration set were selected for the 

analysis (N = 80). A Friedman test showed that there were significant differences between the 

three information types (χ
2
 (2) = 38.47, p < .001). The proportion of financial information 

acquired (M = .83, SD = .25) was significant larger than the proportion of environmental 

information acquired (M = .67, SD = .39), Z = 5.09, p < .001. The proportion of financial 

information acquired was also significantly higher than the proportion of comfort information 

acquired (M = .64, SD = .42), Z = 5.14, p < .0001. No significant difference could be found 

between the proportion of environmental information acquired and proportion of comfort 

attributes acquired (Z = 1.591, p > .11). 

 

End choice phase 

Phase 3 showed a similar results as phase 2. For the comparison only the people who had 

choice left in the end choice decision phase were selected ( N = 71). The Friedman test was 

significant (χ
2
 (2)=27.293, p <0.0001). The proportion of financial attributes acquired (M = 

.85 , SD = .24) was significant larger than the proportion of information acquired for the 

environmental information category (M = .73 , SD = .37) Z = 3.593 , p < .0003) and the 

comfort information category (M = .68, SD = .41) , Z = 4.67, p < .00001. The proportion 

information acquired for the comfort information category did not differ from the proportion 

of information acquired for the environmental information category ( Z = 1.8, p > .07).  
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In conclusion, the environment related information was most important in the product 

category selection phase. 

 

Importance of types of information compared to the type of information in other 

phases 

Next to studying the relative importance within a phase it is also interesting to see how the 

importance of types of information change in absolute sense over the phases of the decision 

process. For this analysis were the subjects selected who did considered multiple concrete 

products. Only for these persons is information acquisition relevant in all phases of the 

decision task ( N = 71). 

 The rise of importance of financial information over the phases was assessed by 

comparing the importance of the type of information over the phases. The Friedman test 

showed that there were significant differences present (χ
2
 (2) = 12.594, p < 0.002). Financial 

information was more important in phase two (M = .72, SD = .34) in comparison with phase 

one (M = .72, SD = .34), Z = -2.95, p < 0.003. Phase three (M = .85, SD = .24) compared to 

phase two did not resulted in significant results ( Z = -3.39, p > .69). In phase three financial 

information was also significant more important than in phase one (Z = -2.95, p < 0.003).  

 For both environmental related information (χ
2
 (2) = 4.79, p > 0.091) and for comfort 

information (χ
2
 (2) = 2.98, p > 0.35) no differences across the phases in terms of importance 

of the type of information could be found.  

 In conclusion, only financial information increased in absolute importance over the 

phases of the decision task. 

 

4.3.2.  Importance of types of information and moral motivations 

The importance of information types can differ between people who are motivated to choose 

energy efficient products and people who are not motivated to choose energy efficient 

products. To test this the importance of types of information are compared between the two 

groups per phase. Groups of people can be constructed on two observations: the measured 

moral motivations or the selection of products in the phase. Both approaches will be 

discussed. 

 

Motivation on the basis of moral motivation 

The subjects were divided in two groups based self-transcendent value-orientation. Self-

transcendent value orientation was used because it was the construct that was significantly 

different between people who considered energy inefficient products and not considered 

energy inefficient products. Only the persons that had multiple products left in the next phase 

were taken into account. Mann- Whitney U tests were used to test the differences between the 

groups of information acquisition per type of information and per phase. No significant 

differences could be found for all phases and all comparisons. This indicates that certain 
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types of information are not more important for subjects who scored high on the self-

transcendent value orientation scale.  

 

Motivation on the basis of product selection 

Another definition of motivation is the environmental friendliness of the selected products. 

Per phase of the decision task the importance of information types was compared between 

people who did (only) select energy efficient products with people who at least select one 

energy inefficient product. Again only the persons that had multiple products left in the next 

phase were taken into account. 

 In phase one no significant differences could be observed when the complete sample was 

taken into account. Analysis revealed that the subjects who only chose the clothesline had a 

low amount of total information acquisition ( M =.40, SD = .43) in comparison with the rest 

of the sample (M = .75; SD = .49), Z = 2.613, p < 0.009. This group of 19 subjects was 

excluded from the analysis. The new analysis showed differences in the importance of 

financial information. Persons who selected only energy efficient products (only clothesline 

excluded) acquired more financial information than (M = .79, SD = .33) than the persons who 

selected at least on energy inefficient product category (M = .67, SD =.35), Z = 2.34, p <.019. 

The group of selected only energy efficient products acquired more environmental 

information (M =.81, SD =.27) than the subjects who also did select an energy inefficient 

product category (M = .63, SD = .37), Z = 2.23, p = .026. For the groups no differences were 

found on absolute importance of information types in all phases. Thus people who did select 

only energy efficient products and multiple energy efficient products were more involved in 

the selection of product categories than the other group was. 

 For phase two and three no significant differences could be observed, indicating that the 

importance of attributes was not different for the groups and that overall information 

acquisition was of a similar level.  



 

48 
 

 

5.  Discussion 

In this thesis I studied phased decision making in the context of efficiency behavior. The goal 

was especially to obtain a better understanding of pro-environmental efficiency decisions. To 

gain a better understanding of efficiency decisions the following three research questions 

were proposed: 

 

Research question 1: In which phase(s) of the decision process are the decisions made that 

determine whether the end choice product is energy efficient or energy inefficient? 

 

Research question 2: How do the fundamental moral motivations differ between people who 

select only environmental friendly products, select only non-environmental products and 

select both types of products per phase of the decision making process?  

 

Research question 3: (a) Are the types of information (such as environmental related 

information) more important in some phases of the decision making process than in other 

phases and (b) how is the importance of types of information related to the fundamental 

moral motivations of the individual? 

 

To answer the research questions an online survey was constructed with a phased decision 

task. Products to dry laundry with was the topic of the decision task. In the stimulus-based 

decision task the subjects made their decision in three phases: first the product categories 

were selected, secondly the consideration set was formed and lastly the end choice was made. 

Information acquisition was traced during the phases. To acquired information the subject 

had to hover the mouse pointer over a box with the hidden information for two seconds. The 

acquired information remained visible during the task. Next to the decision task a 

questionnaire was administered. The questionnaire measured the moral motivations self-

transcendent value orientation, environmental concern and subjective norm. Also self-

enhancement (egoistic) value orientation was measured.  

 

First the answers to the research questions will be presented given the results of this research 

together with the practical implications. Next the limits the study and possibilities for future 

research will be assessed. 



 

49 
 

 

 

5.1.  Main findings and implications 

5.1.1.  Selection of energy efficient or energy inefficient products 

 

Research question 1: In which phase(s) of the decision process are the decisions made that 

determine whether the end choice product is energy efficient or energy inefficient? 

 

The results of this study show that for a large portion of the sample the decision for energy 

efficient products was made in the first phase of the decision process: the product category 

selection phase. Subjects were less likely to select only energy inefficient products in the 

product category selection phase and the consideration set formation phase. For the subjects 

who did selected both energy efficient and energy inefficient product categories in the 

product category selection phase it was very likely that the decision for energy efficient 

product or energy inefficient products was postponed to the end choice decision phase. The 

results show that both the product category selection phase and end decision phase are phases 

in which many subjects determined whether an energy efficient or energy inefficient product 

was chosen as end choice. These results furthermore shows that people are willing to only 

select energy efficient product categories in the product category selection phase. Next to 

this, almost all respondents considered at least one energy efficient product, often the 

clothesline option.  

 

Implications 

The discussed research findings have several practical implications. The answer to research 

question one gives more insight both for promotion of pro-environmental efficiency behavior 

in general and promotion of pro-environmental methods of drying laundry in particular. 

 For pro-efficiency behavior in general the results show that the environmental significant 

decisions are often made before the end decision phase. Especially during the selection of 

product categories the environmental impact of the product is determined for a large portion 

of the consumers. In order to promote pro-environmental efficiency behavior these phases 

before end decision should be taken into account.  

 The results show furthermore that consumers are willing to select only energy efficient 

products in early stages of the decision process. This willingness could be exploited by 

providing more environmental related information during the product category selection 

phase to stimulate the consideration of only pro-environmental products. 

 Specific for the promotion of pro-environmental methods of drying laundry, the 

clothesline option should be more promoted, especially during the end choice decision. The 

results of this research show that persons often do consider the option “only the clothesline” 

as feasible option. Promoting the clothesline option could therefore persuaded individuals to 

refrain from owning a tumble dryer. 
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5.1.2.  Motivational factors and phased decision making 

 

Research question 2: How do the fundamental moral motivations differ between people who 

select only environmental friendly products, select only non-environmental products and 

select both types of products per phase of the decision making process?  

 

With the data from this study parts of the research question two could not be answered. This 

was due to small variation in energy efficient product considered or not (83% did consider at 

least one energy efficient product). However, per phase of the decision task groups could be 

created on the basis of consideration of energy inefficient products. This comparison yielded 

interesting results. The findings suggests that when focusing on end choice no differences 

could be identified on moral motivations between persons who did select an energy efficient 

versus an energy inefficient product as end choice product. However, individuals who only 

selected energy efficient products in the earlier phases of the decision process did differ on 

self-transcendent value orientation compared to those who selected at least one energy 

inefficient in the phases before the end decision phase. This means that for 66% of the 

subjects who choose an energy efficient product higher self-transcendent value orientation 

were observed. This more detailed examination of differences on moral motivation shows 

that for a significant percentage of people who select an energy efficient product in end 

choice have higher self-transcendent value orientation although this could not have been 

observed when only studying the end choice. The differences on moral motivations were not 

significant anymore in end choice because people with low self-enhancement values and low 

self-transcendent value orientation did choose the energy efficient product in the end phase 

but not because of moral motivations.  

 

Implications 

The first implication of this finding is related to the study of pro-environmental behavior and 

specifically the study of differences between persons who engage in pro-environmental 

efficiency behavior and those who do not. Examining the choices made before end choice can 

give a more detailed understanding of differences between persons. This allows to formulate 

better statements about the importance of moral motivations on efficiency behavior for 

example. The research findings thus do suggest that studying phased decision making process 

can yield addition understanding of the role of motivational factors on pr0-environmental 

efficiency behavior. 

 The implications for promotion of pro-environmental behavior are also significant. This 

research shows that a significant proportion of the individuals who select energy efficient 

products had high self-transcendent value orientations. Promotion of pro-environmental 



 

51 
 

behavior could be targeted at persons with high self-transcendent value orientations. Also the 

information presented could be adjusted to activate the self-transcendent value orientations 

(De Groot & Steg, 2009b).  

 

5.1.3.  Importance of types of information 

 

Research question 3: (a) Are the types of information (such as environmental related 

information) more important in some phases of the decision making process than in other 

phases and (b) how is the importance of types of information related to the fundamental 

moral motivations of the individual? 

 

The study showed that the importance of types of information was different across the phases 

of the decision making process. In the product category selection phase environment related 

information was not more important than financial information. Furthermore, for the persons 

who were engaged in the decision task (excluding the persons who select only the clothesline 

category without much deliberation) the environment related information was more important 

than comfort information. However, during consideration set formation and the end choice 

decision financial information was most important while comfort information and 

environment related information were equally important. The importance of types of 

information relative to the other types of information in the phase was not different during 

consideration set formation and end choice. This finding is in line with previous research 

(Levin et al., 2000; Levin & Jasper, 1995). Thus overall the relative importance of 

environmental related information was the highest in the product category selection phase. 

 

The findings of the research further suggest that the importance of information is not related 

to the level of self-transcendent value orientations. No significant differences in importance 

of types of information over the phases could be found when subjects with high self-

transcendent value orientations were compared with subjects with low self-transcendent value 

orientations. However, people who selected only multiple energy efficient products acquired 

significantly more financial information and environment related information in comparison 

with people who did select at least one energy inefficient product category. For both the 

consideration set formation phase and the end choice decision phase no differences on 

importance of types of information were found between subject who did only select energy 

efficient products versus subjects who did select at least one energy inefficient product in the 

phase. In conclusion, some evidence has been found that people who engage in pro-

environmental behavior are more involved in the product category selection phase of the 

decision process.  
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Implications 

The findings related to research question three are relevant for the promotion of pro-

environmental efficiency behavior. The finding that environment related information is 

relatively most important during the product category selection phase suggests that promotion 

of pro-environmental behavior should also focus on the earlier phases of the decision process; 

especially the product category selection. In this phase of the decision process the consumer 

is most receptive to environment related information. 

 

5.1.4.  Integration of implications  

Practical implications for promotion pro-environmental efficiency behavior 

The answers to the three research question all point to the importance of taking the phased 

decision making process into account when promoting pro-environmental efficiency 

behavior. Especially the product category selection phase is important to take into account 

when promoting pro-environmental efficiency behavior. First of all, the relative importance 

of environmental information is the highest during product category selection phase. To 

promote pro-environmental behavior environmental impact information should be provided 

in this phase of the decision process. Furthermore, many people already make a choice 

related to environmental impact in the product category selection phase. People are thus 

willing to make this choice already in an early stage. This is especially relevant for persons 

with high self-transcendent value orientations. Furthermore, persons with higher moral 

motivations are more willing to act pro-environmentally in the case of efficiency behavior. 

Promotion should be targeted at this group of people. 

 

Implications for the study of phased decision making for durable goods 

The findings of this study have also implications for the study of phased decision making in 

general. In the phased decision making literature main focus has been on consideration of 

product within one product category. The studies that did take multiple product categories 

into account studied the product categories included in the consideration set. In contrast, 

some evidence has been found that the product category selection phase is a separate phase 

for consumer needs where clear product categories can be identified.  

 The results of these thesis support this hypothesis. A limited of product categories was 

observed during the product selection phase (on average 46% of the product categories were 

selected). This did not mean however that the amount of product categories in the 

consideration set was determined. Both in the product category selection phase and in the 

consideration set formation phase the amount of product categories included decreased 

significantly compared to the amount of product categories present at the beginning of the 

phase. In order to study the selection of product categories only focusing on the consideration 

set is thus not sufficient.  

 Furthermore, the relative importance of attributes were different in the product category 

selection phase in comparison to consideration set formation phase and end choice phase. 
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Moreover, a large proportion of the respondents did select products already on the basis of 

environmental impact.  

 In conclusion, studying the product category selection phase separately can yield 

additional information for a durable product purchase with clear product categories that can 

satisfy the consumer need. Future research should focus more on this aspect of phased 

decision making. 

 

5.2.  Limits and future research 

5.2.1.  Sample considerations 

The sample used in this study ( N = 99) contained a smaller proportion of persons owning a 

tumble dryer than the average for the Netherlands. 65% of the Dutch households own a 

tumble dryer while only 45% of the respondents owned a tumble dryer. This observation can 

partly explain the high level of clothesline as end choice observed in this study (49% of the 

sample). The decision for a new method of drying laundry for individuals who currently own 

a clothesline is probably less involved than individuals who currently own a tumble dryer. 

When owning a tumble dryer the decision to refrain from owning a tumble dryer is more 

difficult than for individuals who do not own a tumble dryer. The decision task is therefore 

likely to be more realistic for owners of a tumble dryers. Nevertheless, the results of the study 

showed that only a small proportion of the subject did not approach the decision in a phased 

manner with selection of multiple products / product categories over the phases. 

 

5.2.2.  Only one need examined 

Because of resource and time limitations only one need related to efficiency behavior could 

be examined, the need to have a product to dry laundry with. Because only one need is 

examined it is harder to make generalizations of the findings for efficiency behavior in 

general. It would have been more ideal to study two or three needs such as the need for 

personal transportation. 

 

5.2.3.  Limits of the phased decision task 

A general limitation of consideration set research is artificial phasing of the decision task. 

The respondents are forced to make the decision in different phases although they could have 

make the decision the same way as they do in reality if they wanted to. There is the 

possibility that the artificial phasing could influence the decision making process. This 

limitation is also applicable to the research described in this thesis. 

 There is no consensus on the external validity of phased decision making research (Bian, 

2006). Because most evidence from phased decision making comes from artificial phased 

research the external validity is not often assessed. In most of this research the external 

validity is implicitly assumed; the researcher does assume that the phased decision task does 

not influence the decision making process of the respondent. A study by Jasper & Levin 

(2001) verified this assumption. They found that the decision making process for a car 
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purchase was not influenced by phasing of a decision task, under the condition that the 

subjects were allowed to determine the amount of products per phase. Evidence from process 

tracing studies with single phased decision tasks shows furthermore that subjects often use a 

phased decision process for complex decisions, for example for the air conditioner purchase 

(e.g. Shoa, 2006; Payne, 1976).  

 Even if artificial phased decision task does bias the subject responses it still provides 

important information. It shows how people make the decision if they take the decision in the 

phases. This phased decision making could also be promoted via decision aids for example 

(Jasper & Levin, 2001).  

 

A second limitation of the decision task was that intentions were measured. Intentions are 

often used in research when explaining behavior is the aim of the study. Nevertheless, 

intentions can differ from behavior ( Arts et al., 2011).  

 

5.2.4.  information acquisition & process tracing 

The method of tracing information acquisition was newly developed for this study. Search 

costs and allowing simultaneous viewing were implemented to increase external validity of 

the decision task. Even with the search costs implemented a large average amount of 

information acquisition was observed. Because no earlier research has been conducted with 

this method and topic of research it is difficult to say whether the search cost manipulation 

was unsuccessful or that respondents do use large amount of information for the decision and 

are prepared to invest effort to acquire this information. Research on more frequent behavior 

has shown that many people will look at all information (e.g. Zander & Hamm, 2012).  

 A consequence of high amount of information acquisition is that the differences over the 

phases and between information groups is limited in absolute terms. High average 

information acquisition limits the observed differences in information acquisition and could 

have caused to make some differences unobservable. 

 

Non-parametric tests 

To test for differences in information acquisition non-parametric test had to be used because 

the distribution of the variables deviated largely from the normal distribution. These non-

parametric test have lower statistical power ( Field, 2005). This is a limitation of the study 

because possibly less results could be found compared to the situation in which tests based on 

the normality assumption could be applied. 

 

5.2.5.  Future research 

Several areas for future research can be suggested. Firstly, this research has pointed out the 

valuable insight can be gained from looking at the content of the consideration set instead of 

the descriptive characteristics. More research should focus on the content of the phases in the 

decision making process. Especially the role of internal motivations in the phases deserves 
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future research. An open question is whether inclusion of types of products in the 

consideration set can be determined by normative motivations in situations in which these 

motivations cannot explain end choice.  

 Secondly, more research into product category selection is needed both in terms of 

characteristics of the phase and situations in which consumers tend to select product 

categories before selecting. Decision strategies for example could be taken into account to 

gain a better understanding of the product selection phase.  

 Thirdly, more studies should investigate efficiency behavior and the influence of moral 

motivation over the phases of the decision process. A better understanding of the moral 

motivations that influence choices made in the phases of the decision process is important. 

 Lastly, future research should further develop the idea of search costs in a decision task 

with process tracing. This idea could be combined with hover process tracing or click process 

tracing. The study described in this thesis shows that subjects are willing to accept the 

waiting time manipulation. Implementing search costs increase the external validity of a 

decision task because effort consists of both cognitive effort and search effort (Zander & 

Hamm, 2012). Search costs could for example be combined with hover process tracing 

studies. A waiting time could be applied when a piece of information is acquired for the first 

time for example. This increases the external validity because information acquisition takes 

effort.  
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Appendix 1: Attributes and attribute levels 

 
Table 9: Product categories 

 

Purchase 

price 
Space requirements Drying time Energy label Energy / kg Price / kg CO2 emission Crease 

Vented dryer 
250-500 

Euros 
60 x 60 X 85cm 90 min. C 0.56 kWh/kg 0.12 Euros 275 kg per year little 

Condenser dryer 
300-550 

Euros 
60 x 60 X 85cm 100 min. B 0.56 kWh/kg 0.12 Euros 270 kg per year Average 

Heat pump dryer 
700-1000 

Euros 
60x 60 X 85cm 130 min. 

A-40% or A-

50% 
0.23 kWh/kg 0.05 Euros 130 kg per year Average 

Gas dryer 
900-1000 

Euros 
60 x 60 X 85 cm 70 min. A 0.21 kWh/kg 0.02 Euros 80 kg per year Average 

Only clothesline/ 

drying rack 
20-50 Euros 

1 meter clothesline per 

kg laundry 
8 hours n.v.t. 

winter: 0.21 

kWh/kg 
0.01 Euros 27 kg per year Average 

Spin dryer as addition 
100-150 

euros 
35 x 35 x66 cm 40% shorter n.v.t. 40% less 40% minder 40% minder much 

Tooltip info about the 

attribute 

Average 

purchase 

price 

Required space needed 

for the drying method 

Average drying 

time to dry 

cotton 

Energy 

efficiency, 

from C 

(inefficient 

to A-50% 

(efficient) 

Energy use per 

kilogram 

laundry 

The running 

costs per kg 

laundry 

The average 

de gemiddelde 

jaarlijkse CO2 

uitstoot 

Amount of 

crease of the 

dry laundry 
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Table 10: Concrete product with attributes 

 

Purchase 

price 
Maximum capacity Drying time Energy label Energy / cyclus Price / kg Crease 

Vented dryer LDF2019 275 Euros 6 kg 95 min. C 3.39 kWh 0.71 Euros little 

Vented dryer LDF2019 375 Euros 7 kg 90 min. C 3.92 kWh 0.82 Euros little 

Vented dryer LDF2019 475 Euros 8 kg 90 min. C 4.4 kWh 0.92 Euros little 

Condenser dryer 

CD2012 
350 Euros 6 kg 105 min. B 3.36 kWh 0.71 Euros Average 

Condenser dryer 

CD2012 
400 Euros 7 kg 105 min. B 3.9 kWh 0.81 Euros Average 

Condenser dryer 

CD2012 
500 Euros 8 kg 100 min. B 3.9 kWh 0.82 Euros Average 

Heat pump dryer 

WP2837 
675 Euros 6 kg 135 min. A-40%  1.4 kWh 0.29 Euros Average 

Heat pump dryer 

WP2837 
750 Euros 7 kg 135 min. A-40%  1.6 kWh 0.34 Euros Average 

Heat pump dryer 

WP2837 
875 Euros 8 kg 130 min. A-40%  1.8 kWh 0.38 Euros Average 

Heat pump dryer 

WP2837 
800 Euros 6 kg 135 min. A-50% 1.3 kWh 0.27 Euros Average 

Heat pump dryer 

WP2837 
875 Euros 7 kg 135 min. A-50% 1.5 kWh 0.32 Euros Average 

Heat pump dryer 

WP2837 
975 Euros 8 kg 130 min. A-50% 1.76 kWh 0.37 Euros Average 

Gas dryer GD01978 900 Euros 6 kg 75 min. A 1.34 kWh 0.15 Euros Average 

Gas dryer GD01978 1000 Euros 7 kg 75 min. A 1.49 kWh 0.15 Euros Average 
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Table 10 continued: for all other products it was assumed that a clothesline could be owned next to the tumble dryer 

 

Purchase 

price 
Filling capacity Drying time 

Energy 

label 

Energy / 

cyclus 

Price / 

cycle 
Crease 

Gas dryer GD01978 1250 Euros 8 kg 70 min. A 1.68 kWh 0.17 Euros Average 

Only Clothesline/ 

drying rack 
20-50 Euros Not applicable 8 hours n.v.t. 

Winter: 1.5 

kWh per 7 kg 

laundry 

0.05 Euros Average 

Tooltip info about the 

attribute 

Average 

purchase 

price 

Required space needed 

for the drying method 

Average drying 

time to dry 

cotton 

Energy 

efficiency, 

from C 

(inefficient 

to A-50% 

(efficient) 

Energy use per 

drying cycle  

The running 

costs per 

drying cycle 

Amount of 

crease of the 

dry laundry 

 

Table 11: Tooltips for general explanation product category 

Vented dryer The clothes are dried with air heated with electricity and the humid air is removed 

Condenser dryer The clothes are dried with air heated with electricity and the condensed water is collected 

Heat pump dryer The clothes are dried with air heated with electricity (with a heat pump) and the condensed water is collected 

Gas dryer The clothes are dried with air heated with the burning of gas and the humid air is removed 

Clothesline/ 

drying rack 
The clothes are dried with natural drying processes 

Spin dryer as addition The clothes are centrifuged at 2800 RPM which reduces the amount of water left in the laundry 
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Appendix 2: Items of the questionnaire  

 

Table 11: Value orientation items (De Groot & Steg, 2008) 

Values Dutch version English version 

Item 1 Controle uitoefenen op anderen Social power: control over others, dominance 

Item 2 Het verkrijgen van materiële eigendommen / het 
verdienen van geld 

Wealth: material posessions, money 

Item 3 Het recht om leiding en opdrachten te geven Authority: the right to lead or command 

Item 4 Een impact hebben op mensen en gebeurtenissen Influential: having an impact on people and events 

Item 5 Hard werken en het hebben van ambities Working hard and having ambitions 

    

Item 6 Gelijke kansen voor iedereen Equality: equal opportunity for all 

Item 7 Een wereld zonder oorlog en conflicten World at peace: free of war and conflict 

Item 8 Het opkomen tegen ongelijkheid en het zorgen voor 
de zwakkere in de samenleving 

Social justice: correcting injustice, care for the weak 

Item 9 Het inzetten voor de welzijn van anderen Helpful: working for the welfare of others 

    

Item 10 Het voorkomen van verbruik van natuurlijke 
grondstoffen 

Preventing use natural resources: protecting natural 
resources 

Item 11 In harmonie leven met planten en dieren Respecting the earth: harmony with other species 

Item 12 In eenheid leven met de natuur Unity with nature: fitting into nature 

Item 13 Behoud van het milieu en de natuurlijke omgeving Protecting the environment: preserving nature 
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Table 12: environmental concern (Dunlap et al , 2000) 

database Dutch version English version  

Item 1 We benaderen het maximum aantal mensen dat de aarde aan kan We are approaching the limit of the number of people the earth can 
support 

Item 2 Door de menselijke vindingrijkheid zal de wereld zeker niet 
onleefbaar worden 

Human ingenuity will insure that we do NOT make the earth 
unliveable 

Item 3 Wanneer de mens zich bemoeit met de natuur heeft dit vaak 
ernstige consequenties 

When humans interfere with nature it often produces disastrous 
consequences 

Item 4 De mens misbruikt de natuurlijke omgeving ernstig Humans are severely abusing the environment 

Item5 De aarde heeft volop voldoende natuurlijke grondstoffen als we 
leren hoe we deze moeten gebruiken 

The earth has plenty of natural resources if we just learn how to 
develop them 

Item 6 Planten en dieren hebben even veel rechten als mensen Plants and animals have as much right as humans to exist 

Item 7 De balans van de natuur is sterk genoeg om de impact van moderne 
industriële landen aan te kunnen 

The balance of nature is strong enough to cope with the impacts of 
modern industrial nations 

Item 8 Ondanks haar speciale capaciteiten is de mens nog steeds 
onderhevig aan de natuur 

Despite our special abilities humans are still subject to the laws 
nature 

Item 9 De zogenaamde ecologische crisis waarmee de mensheid te maken 
heeft is erg overdreven 

The so –called “ecological crisis” facing humankind has been greatly 
exaggerated 

Item 10 De aarde is een ruimteschip met erg gelimiteerde hoeveelheid 
ruimte en natuurlijke grondstoffen 

The earth is like a spaceship with limited room and resources 

Item 11 De mens is voorbestemd om over de natuur te heersen Humans are meant to rule over the rest of nature 

Item 12 De balans van de natuur is erg delicaat en gemakkelijk te verstoren The balance of nature is very delicate and easily upset 

Item 13 Uiteindelijk zal de mens voldoende leren over de natuur om deze te 
kunnen controleren 

Human will eventually learn enough about how nature works to be 
able to control it 

Item 14 Als de zaken doorgaan zoals ze zich nu ontwikkelen zullen we snel 
een grote ecologische ramp meemaken 

If things continue on their present course, we will soon experience a 
major ecological catastrophe 
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Table 13: subjective norms 

 Dutch version English version 
Item 1 Ik heb het gevoel dat mijn vrienden en kennissen van mij verwachten 

dat ik zuinig om ga met energie. 
I ‘ve got the feeling that my friends and acquaintances expect from 

me that I use energy in an efficient manner.  

Item 2 Tegenover mijn kennissenkring voel ik de verplichting om producten 
te kopen die niet milieubelastend zijn. 

Towards my acquaintances I feel the obligation to buy products that 
have a low environmental impact 

Item 3 Tegenover mijn vrienden en kennissen voel ik de verplichting 
efficiënt om te gaan met materialen gemaakt van natuurlijke 
grondstoffen zoals karton en plastic. 

Towards my friends and acquaintances I feel the obligation to use 
natural resources efficiently 

 

 

 

 


