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General introduction 
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1.1 Introduction 
We live in a society that is changing rapidly, and often due to new technologies. 

Almost on a daily basis we are confronted with novel products and systems we are not 
familiar with. While some of these novel products and systems will succeed in acquiring a 
place in society, others will disappear again. The successful introduction of a technology 
depends on the technological, economic and social factors of the innovation alike: the 
technology has to be created, it has to be economically feasible to be produced and sold, 
and ultimately the public has to adopt the novel product or system. Indeed, consumers are 
the ones to accept the innovation either directly, e.g. by choosing to adopt a specific 
innovation, or indirectly, e.g. when an innovation (e.g. biomass as a source for the 
generation of electricity) is included in a package (e.g. renewable or green energy). As 
previous research has shown, when public acceptance is lacking the successful 
introduction of a technology can be delayed or the introduction can be abandoned 
altogether (e.g., van der Pligt & Daamen, 1998). As the end users, consumers thus partly 
determine the success of innovations. 

The influence of public acceptance on the implementation of a novel technology is 
evident from lack of success of the introduction of several technologies, past and present. 
For instance, the introduction of nuclear energy in the Netherlands was met with fierce 
opposition from the public, and the building of nuclear power facilities has stagnated 
(Abma, Jägers & van Kempen, 1981). More recently, the introduction of biotechnology for 
food in the EU has been, and still is, influenced by public acceptance. The public opinion 
is, as Bauer and Gaskell (2002, p1) put it, “a crucial constraint” for the successful 
introduction of innovations.  

In spite of their impact, people’s attitudes towards innovations (like biotechnology 
in the EU Midden et al., 2002) appeared to be often rather superficial. Innovations are by 
their very nature novel to most people. For that reason attitudes towards innovations are 
often non-existent, and it is often difficult for persons to form an opinion about such 
novel technologies. The attitudes people have towards these innovations, and act upon in 
decisions to either accept or reject the innovation, are likely to be expressions of rapidly 
formed attitudes that are influenced by circumstantial factors, rather than expressions of 
pre-existing judgements (Midden et al., 2002). The context in which novel objects are 
encountered is likely to influence the attitudes people form of these objects. Attitudes 
towards novel technologies may thus very well be less reasoned than many researchers 
have traditionally assumed them to be (e.g. Kok, 1981; van Raaij, 1981). However, these 
impressions may still influence the success of novel technologies. In this thesis we aim to 
increase our understanding of the processes that influence public acceptance of novel 



CHAPTER 1 - GENERAL INTRODUCTION / 3 

technologies. Two questions are at the heart of our research: How do people form 
attitudes towards novel objects (novel energy technologies in particular), and how does 
the context influence this attitude formation process?  

In this introductory chapter we will describe characteristics of attitudes towards 
innovations, and the importance of public acceptance for a successful introduction of 
innovations. Within this thesis we focus on one innovation in particular: the use of 
biomass for the generation of electricity. In this chapter we will take off by introducing 
biomass as a novel energy technology both from a technological and a public acceptance 
point of view. At the end of the introduction, attitude formation processes and contextual 
influences on these processes are briefly described and an overview is given of the studies 
that were conducted.  

1.2 Innovations 
 “An innovation is an idea, practice, or object that is perceived as new by an 
individual or other unit of adoption. It matters little, so far as human 
behaviour is concerned, whether or not an idea is objectively new as 
measured by the lapse of time since its first use or discovery. The perceived 
newness of the idea for the individual determines his or her reaction to it. If 
the idea seems new to the individual, it is an innovation.” (Rogers, 1995, p11) 
 
Following the definition by Rogers (1995), innovations have several striking 

features. Most notably are their broad scope, and their subjectivity. The concept of 
‘innovation’ itself refers to something perceived as new, including new technologies, as 
well as new ideas. We use novel products, think of novel ways of using existing objects, 
and engage in new activities. Many innovations are technological in nature however. We 
use trains, automobiles, bikes and airplanes to transport ourselves from A to B and back 
again, electricity is generated by making use of novel techniques and novel energy 
sources, and new household appliances are used to make tasks easier.  

The subjectivity of innovations as described by Rogers (1995) implies that the 
perceived newness of the innovation is what matters for people’s perceptions of 
innovations. Whether an innovation is objectively new is not particularly relevant as to 
whether an idea, object or practice is perceived as an innovation. Interestingly, this 
implies that one and the same object can be an innovation to some while it is a well-
known object, idea or practice to others. Once an innovation (e.g. technologies like 
genetic engineering or the generation of electricity with biomass) is well known and 
adopted in society (or is not adopted) it ceases to be an innovation. An example of a 
successful (and speedy) adoption of a new technology is the MP3 player. Some years ago 



4 / CHAPTER 1 - GENERAL INTRODUCTION 

the MP3-player as a mobile music player and data storage facility was something unheard 
of, yet in only a few years it has by and large replaced other media with similar functions 
like the floppy disk, the mobile cd-player and walkman.   

Whether people accept a novel technology in the first place, and are more likely to 
use it later on, partially depends on people’s impressions of these innovations. In this 
thesis we aim to understand the formation of attitudes towards novel technologies. Our 
focal topic is the use of biomass for the generation of electricity. The use of biomass for 
the generation of electricity is one of the technologies that are being developed with the 
aim to increase the sustainability of our way of living. Together with other energy sources 
like solar energy and wind energy, biomass is one of the alternative energy sources for the 
use of fossil fuels to generate of electricity. As for all innovations the success of the 
introduction of biomass as a source for the generation of electricity will partly depend on 
public acceptance. This in turn will depend on how the use of biomass is perceived by the 
public. In the next section we will describe what biomass is, and its contribution to a 
sustainable electricity supply. We will then present a framework that can help understand 
how people form attitudes towards novel objects, of which biomass is but one example. 

1.3 Biomass as a sustainable energy source 
Biomass is an umbrella term for several organic materials including materials like 

wood (both grown and waste wood), crops, and manure that can be used for the 
generation of electricity. It is a heterogeneous energy source that can be converted into 
energy via several processes including combustion, gasification, pyrolysis, digestion, 
fermentation, and physical-chemical processes (e.g. Faaij, 2006). The type of biomass used 
for the generation of electricity influences the process best used for the generation of 
energy. For instance, while types of biomass with a high dry-matter content (e.g. poplar, 
willow and hemp) are especially suited for thermal processing (i.e. combustion, 
gasification and pyrolysis), those types of biomass with a high moisture content are less 
suited for thermal processing (Prins, 2005). Instead, types of biomass with a high moisture 
content are better suited for other processes like fermentation (e.g. green household 
waste) or digestion (e.g. manure). While these processes may suggest to some that biomass 
is used only in high-tech western power plants, this would be an incorrect. Biomass has 
been used through the ages, and while biomass has been mostly replaced by fossil fuels in 
western industrialized societies this is not the case for many other countries (Raven, 
2005). Particularly in developing countries biomass is still an important source of energy. 
In developing countries approximately 18.8% of the energy used is generated with 
biomass. In western societies this is far less a commodity: only 3.4% of the energy used in 
western societies is generated with biomass (Goldemberg & Coelho, 2004). Differences in 
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the way biomass is used are apparent as well. More traditional use of biomass includes 
burning biomass in furnaces and stoves, which is, unfortunately, most common in 
developing countries. Using biomass in a traditional stove for instance, is not sustainable. 
Being able to replace what has been used meets the demands of renewability (Junginger, 
Agterbosch, Faaij & Turkenburg, 2004). Wood, for instance, is clearly renewable: Simply 
put, the wood used for the generation of energy can be replaced by planting and growing 
new trees. Being able to replace what has been used is, however, not sufficient for the use 
of biomass (or any other energy source for that matter) to be called sustainable. One 
additional requirement for an energy sources to be considered sustainable is that the 
release of the chemicals should be balanced by the chemicals used in the ‘production’ of 
the energy source. For biomass, the rate with which gasses like CO2 are released is 
matched (or exceeded) by the storage of these chemicals in new biomass. Fossil fuels for 
instance do not meet this demand, as it took hundreds of millions of years to store the CO2 
while we take a fraction of this time to release it into the atmosphere. To the extent that 
biomass meets the demands of a neutral CO2-cycle it is a good alternative for fossil fuels 
and a competitor for other sustainable energy sources.  

Whether biomass is truly sustainable, and whether each and every type of biomass 
meets the demands of sustainability, is a much debated issue. The sustainability of biomass 
depends, among other things, on the type of biomass itself, the efficiency of energy 
generation, transportation and production of the biomass (see: Junginger, Agterbosch, 
Faaij & Turkenburg, 2004). For instance, the type of biomass used (e.g. dry sources or wet 
sources) largely determines the process by which the energy is generated from the energy 
source. Whether dry or wet sources are used also impacts the energy needed and costs for 
the transportation of biomass. Transportation of wet sources is costly, as a large portion of 
the mass transported is water. For some types of biomass it is possible to pre-treat the 
source and reduce the fraction of water contained in the biomass. For instance, wood has 
been found to be suitable for torrefaction: a pre-treatment technology that can be seen as 
‘killing two birds with one stone’. It simultaneously decreases the high energy required 
for size reduction and the high moisture content of untreated wood (Prins, 2005) resulting 
in more efficient gasification of the wood. The reduction in the proportion of water in 
wood makes transportation of wood more efficient as less water is moved around, 
improving the energy balance for the transportation of wood.  

In short, whether biomass may be considered as a sustainable energy source 
depends on multiple factors such as: the type of biomass used, the efficiency of the process 
by which the electricity is generated and the production process of the biomass. For the 
public acceptance of biomass, however, it is important how the public perceives the use of 
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biomass. As the end users, the public (citizens in various roles; as electricity consumer or 
as neighbour of a power plant) is faced with the option to choose, within certain limits, 
which source will generate their electricity, and whether biomass is used at all. That is, in 
the Netherlands, electricity companies sell electricity that is generated by several energy 
sources like coal, nuclear energy, sun, wind, water, and biomass. Typically, several energy 
sources are bundled together in packages electricity consumers can then choose from. 
Which energy source (or package of energy sources) people prefer, and choose, for the 
generation of electricity depends on people’s perception of these energy sources, including 
their perception of biomass. This brings us to the question how the use of biomass is 
perceived by the public. 

1.4 Current use and public acceptance of biomass in the 
Netherlands 

1.4.1 Current use of biomass 

Several barriers have been suggested for the public acceptance and adoption of 
biomass. These include the lack of knowledge regarding biomass for consumer and 
authorities the like, and ambiguity regarding the sustainability of biomass (Brinkhorst, 
2003). Especially given the low percentage (approximately 2%) of renewable energy at the 
moment and the aim of the Dutch government to reach a level of 10% renewable energy 
of the total energy consumption in the Netherlands by 2020 (Brinkhorst, 2003), these 
barriers and their implications should be taken seriously. From 2000 on the percentage of 
renewable energy of the total amount of energy used in the Netherlands has increased 
from 1.2% to almost 2.4 % in 2005 (CBS, 2006a, see Figure 1.1). For the use of renewable 
energy sources for the generation of electricity an intermediate aim of 9% contribution to 
electricity production for 2010 was set (Ministerie van Economische Zaken, 2005). Like 
the percentage of renewable energy of the total amount of energy used, the percentage of 
renewable energy sources used for the generation of electricity has increased from 2000 
on: in 2000 the percentage was only 2.5%, in 2005 it was 6.1% (CBS, 2006a, 2006b, see 
figure 1.1). Although the percentage renewable energy sources used has increased from 
2000 to 2005 for both the total amount of energy as well as the amount of electricity used, 
the proportion of renewable energy sources must continue to increase over the coming 
years in order to meet the aims set.  
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Figure 1.1: Percentage of renewable energy as a percentage of the total energy use, and Percentage 
of renewable energy as a percentage of the total electricity use (source CBS, 2006a) 

 
Of the total amount of electricity generated from renewable energy sources in 

2005 biomass is the energy source that contributed most. The second most-used energy 
source is wind, while solar and hydro-energy only contribute a very small amount to the 
total electricity generated using renewable energy sources (CBS, 2006a, see Figure 1.2).  
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Figure 1.2: Use percentages of different renewable energy sources for the total used for the 
generation of renewable electricity (source: CBS, 2006a) 

 
Clearly, biomass is one of the most important energy sources for renewable 

electricity. One of the reasons for the large proportion of biomass for renewable 
electricity is that biomass can be used both as a stand-alone fuel in dedicated power plants 
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as well as in combination with fossil fuels, like coal, in already existing power plants. For 
instance, in several power plants in the Netherlands biomass is combusted in combination 
with coal (e.g. in Geertruidenberg and Maasbracht, see Figure 1.3a, 1.3b) while in other 
power plants wood is used as the sole energy source (e.g. the bio-energy plant in Cuijk, see 
Figure 1.3c) or electricity is generated by fermenting green waste (e.g. the bio-energy 
plant in Lelystad). Although the aforementioned power plants are relatively large-scale 
power plants, smaller power plant exist as well (e.g. in Schijndel, see Figure 1.3d). Of the 
total amount of electricity generated with biomass, 69% is generated by co-combustion in 
large-scale power plants like the ones in Geertruidenberg and Maasbracht (CBS, 2006b).  

 

  
Figure 1.3a) Large-scale co-combustion power plant 
in Geertruidenberg 

Figure 1.3b) Large-scale co-combustion power plant 
in Maasbracht  

  
Figure 1.3c) Bio-energy power plant in Cuijk Figure 1.3d) Small-scale Bio-energy plant in 

Schijndel 

Figure 1.3: Visual impact of several biomass power plants in the Netherlands on the environment 

 

1.4.2 Public acceptance of biomass in the Netherlands 

As can be seen in Figure 1.3, the large-scale power plants are an obvious presence 
in the environment in which they are built. In the past the use of biomass in power plants 
has led to concern and protest of persons living in the vicinity of power plants (e.g. 
Buggenum and Nijmegen, see Meijnders, 2005). This thesis has been part of a more 
comprehensive research programme on the public acceptance of biomass. During this 
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research programme, several studies were conducted, focussing on various factors 
influencing the acceptance of biomass. These studies focussed on the public acceptance of 
biomass both from a neighbour’s point of view as well as a consumer’s point of view. One 
of the factors that received attention is the impact that proximity to the power plant and 
direct experience with the power plant has on the acceptance of biomass. The influences 
of proximity to and direct experience with these power plants were studied both for the 
acceptance of biomass as a whole (i.e. considered as one energy source consisting of 
several different types of biomass), and the acceptance of different types of biomass. 
Research among neighbours of six power plants in the Netherlands showed that in general 
the use of biomass for the generation in these power plants was evaluated positively 
(Meijnders, 2005). Contrary to what might be expected from a ‘Not In My Backyard’ 
perspective, no effect of distance to the power plant was found in this research on 
attitudes towards the use of biomass. Regardless of the distance, attitudes were positive 
and equal numbers of positive consequences (e.g. re-use of waste materials, and fewer CO2 
emissions) were reported (Meijnders, 2005). The number of negative consequences listed 
(e.g. foul smell, toxic emissions, and devaluation of houses), however, did differ between 
persons living near and those living further away (within 1 km vs. > 3 km away). While 
the positive consequences mostly reflected consequences on the level of the society as a 
whole, the negative consequences mostly reflected nuisances at a local level (Meijnders, 
2005). Further, while the intensity of positive emotions did not differ for persons living 
near or further away, the intensity of negative emotions was greater for those living near-
by. Research among a representative sample of electricity consumers in the Netherlands 
(Hübner, 2003), as well as research with students as participants (van Eijk, Gal, Geerts & 
Goorix, 2003), showed the use of biomass to be evaluated positively. In these studies the 
use of biomass to generate electricity was found to be evaluated as moderately 
environmentally friendly. Taken together, biomass appears to be perceived as moderately 
positive by the public, although neighbours living in close proximity to power plants 
reported more negative consequences and negative emotions than did persons living 
further away.  

Several studies also included questions targeted at the preference for specific types 
of biomass. In the research by both Meijnders (2005) and Hübner (2003) participants were 
asked which type of biomass they most preferred. Comparison of the preference patterns 
for consumers and neighbours (Hübner & Meijnders, 2004) indicated that neighbours of 
power plants differ in their preferences for the use of specific types of biomass from the 
preferences of electricity consumers. Whereas consumers showed a marked preference for 
manure, neighbours had a stronger preference for grown biomass and used wood (Hübner 
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& Meijnders, 2004; Meijnders, 2005, see Figure 1.4). For both neighbours and consumers, 
green household waste was the most preferred type of biomass. 
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Figure 1.4: Preferences of neighbours and consumers for specific types of biomass (data from: 
Hübner & Meijnders, 2004) 

 
Based on temporal construal level theory (Eyal, Liberman, Trope & Walther, 2004; 

Trope & Liberman, 2003), van den Hoogen and Meijnders (2006c) argued distance to the 
electricity production process to be a key determinant of preferences. As a situation comes 
close, personal consequences may not only play a more important role, they may also be 
more likely to be thought of, as people may have more concrete representations of the use 
of the energy sources. Some consequences of the use of specific types of biomass (e.g. 
smell or emissions) may only come to mind for those living near-by, influencing people 
preferences. Results from two experiments conducted by van den Hoogen and Meijnders 
(2006c) are consistent with this idea. In the first study, they replicated the preference 
patterns found for real neighbours and consumers by making use of written scenarios. 
Half of the participants were presented with a ‘near-by’ scenario, explaining that a power 
plant was soon to be built in their neighbourhood, and half of them read a ‘far away’ 
scenario, explaining that a power plant was to be built in the future and far away. All 
participants were asked to indicate their preference for different types of biomass to be 
used in the plant. In support of the external validity of scenario studies, the ‘near-by’ 
scenario elicited a pattern of preferences comparable to the pattern of the neighbours, and 
the ‘far away’ scenario elicited a preference pattern comparable to that of the consumers 
(see Figure 1.5). In a second study physical distance to the power plant was again found to 
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influence preferences for specific types of biomass. While manure was preferred more by 
participants in the ‘far away’ scenario than by participants in the ‘near-by’ scenario, the 
opposite was found for preference for grown wood. In addition, van den Hoogen and 
Meijnders (2006) found evidence of influences of physical distance on involvement, 
perceived risk and perceived personal consequences. Close physical proximity resulted in 
higher involvement, higher perceived risks, and more reported personal and negative 
consequences.  

19
14

75

10

30 29

10

3

79

9

50

25

0

10

20

30

40

50

60

70

80

90

100

grown crops farmed wood organic waste animal manure used wood

%

Scenario A: Near by
Scenario B: Far away

 

Figure 1.5: Preferences for the use of specific types of biomass for persons presented with a ‘near-
by’ scenario as opposed to a ‘far away’ scenario (data from: van den Hoogen & Meijnders, 2006) 

 
Taken together, the results from Meijnders (2005) and Hübner and Meijnders 

(2004) and van den Hoogen and Meijnders, (2006) indicate that distance to the production 
process plays an important role in shaping preferences for different types of biomass. 
Speaking about public acceptance of biomass in general ignores these difference. For 
successful implementation of biomass in society, it therefore is advisable to distinguish 
users of the end product, the electricity consumers, and the persons who are confronted 
with the production process, the neighbours (see also Hübner & Meijnders, 2004; 
Meijnders, 2005). The perspectives of both consumers and future neighbours of power 
plants need to be considered to match the technological options with the acceptance of 
these sources. In this thesis we investigate the acceptance of biomass from a consumers’ 
perspective.  

One of the sources by which consumers receive information about the use of 
energy sources for the generation of electricity is via commercials. Judging from several 
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commercials however, electricity producers differ in their view whether biomass is 
sustainable, and can be called ‘green’. The myriad of factors influencing the sustainability 
of biomass (as previously described) may be one of the reasons for electricity producers to 
be reluctant to advertise biomass as green and sustainable energy. Further, energy 
companies have to sell and compete with other companies. In competing with other 
energy producers, some companies have explicitly excluded biomass from their ‘natural’ 
electricity package in order to present their energy as cleaner and therefore as the better 
product (see also: Agterbosch, Vermeulen & Glasbergen, 2004, p2059). In addition, solar, 
wind, and water energy have been advertised as 100% clean, and in several newspaper 
and magazine articles (van Uffelen, 2003; Rozendaal, 2002) the sustainability of biomass 
has been critically discussed and is even argued to be ‘one big lie’ (Rozendaal, 2002). These 
debates possibly result of the heterogeneous nature of biomass. As previously described, 
several distinct energy sources are collectively called biomass (e.g. manure, grown crops, 
and scrap wood). These distinct types of biomass vary in their availability, suitability for 
use in different production processes, and in their sustainability.  

It should be noted that 78% of the electricity consumers reported to have little, if 
any, knowledge (using a self- report measure of the level of knowledge) regarding the use 
of biomass to generate electricity (Hübner, 2003). Thus, while people seem to be 
unfamiliar with the use of biomass as an energy source, the information they receive 
about the use of biomass is mixed and sometimes contradictory. At the same time people 
see commercials about other energy sources. Given that for most persons biomass is a 
novel object, and attitudes still have to be formed, it seems likely that communication 
about other energy sources will influence people’s evaluation of biomass indirectly and 
unconsciously. Indeed, previous research has shown that the level of knowledge (an 
indicator of attitude strength) moderates the sensitivity of attitudes to contextual 
information (e.g. Wood, 1982). Given consumer’s low level of self-reported knowledge, it 
seems thus likely that their attitudes towards the use of biomass will be influenced by 
context information like communications about other energy sources. Reference to other 
energy sources in commercials on biomass may, for instance, suggest to persons that 
biomass is clean and environmentally friendly. If people’s attitudes towards biomass are, 
as we expect, susceptible to associations and information activated by the context, than 
factors within the context might influence the evaluation, and ultimately the acceptance 
and adoption of the use of biomass. In the next paragraph we will describe in more depth 
how attitudes are formed and the influence the context can have on this attitude 
formation process.  
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1.5 Evaluation of novel objects: Attitude formation 
Traditionally, attitudes are suggested to be the result from the use of pre-existing 

beliefs through a weighing process (e.g. Ajzen, 1991; Fishbein & Ajzen, 1975) or the 
retrieval of attitudes from memory (e.g. Eagly & Chaiken, 1993). The view of attitudes as 
the outcome of a reasoning process has been present in traditional research on attitudes 
(e.g. acceptance of innovations: van Raay, 1981; attitudes and energy conscious behaviour: 
Kok, 1981). Much of this research has followed the Theory of Planned Behaviour (TPB, 
Ajzen, 1991) and Theory of Reasoned Action (TRA, Fishbein & Ajzen, 1975) in the 
assumption of the reasoned nature of evaluation, decision making, and behaviour. 
Following these models, pre-stored beliefs are suggested to be activated when 
encountering the attitude object, and thus influence the attitude. Attitudes are, however, 
frequently superficial, automatic or impulsive (Midden & Bartels, 1994). Other than 
attitudes towards familiar objects, attitudes towards novel objects by their nature still have 
to be formed and people can be expected to have few (if any) beliefs based on prior 
experience or thoughts about the object. In fact, people may be unaware of the existence 
of these objects. Evaluations of novel objects therefore are likely to be based on attitudes 
created on the spot based on temporary information rather than pre-stored beliefs or the 
retrieval of a prior attitude.  

For novel objects, it might well be that the evaluations people express are based on 
the associations people have, at a given moment in time and given a specific situation. 
This implies that such evaluations are unstable and depend on the context in which the 
evaluation is expressed. One might conclude from this that newly formed attitudes 
therefore are unreliable and useless for any practical matter. By contrast, we argue it is 
important to realise that in many situations people still have to form an attitude, and that 
attitudes are likely to be influenced by the context. In fact, considering the number of 
judgments people need to make on a daily basis, it seems almost unavoidable that people’s 
attitudes (especially for novel objects) are influenced by the context in which they are 
expressed. Further, it is important to consider the potentially lasting influence initial 
impressions can have on people’s attitudes. Initial impressions have, for instance, been 
found to influence future attitudes towards innovations (Staats, Wit & Midden, 1996), 
sometimes despite attempts to increase people’s knowledge regarding the topic (Frewer, 
Howard & Shepherd, 1998). Staats et al. (1996) have, for instance, found mass-media 
campaigns about the greenhouse effect to be less effective than expected in enhancing the 
knowledge level, problem awareness, people’s beliefs, and willingness to show 
ecologically sound behaviour. More so, even when more information has been received, 
initial impressions may still continue influencing attitudes. For instance, Frewer et al. 
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(1998) found that initial attitudes towards genetic engineering in food production were 
largely predictive of attitudes expressed after participants had read information about 
genetic engineering in food production. Thus, while attempts to inform the public about 
novel objects might be an effective strategy in some situations, it is not always feasible to 
do so, nor is it possible to do so for all innovations. Moreover, when information is 
provided, the information that is presented may not reach the intended recipient, might 
be too difficult to understand or the recipient might not be sufficiently motivated to 
process the information. In numerous situations people thus make judgments and 
decisions, for example about using a novel product, while they lack object-specific 
information. Assuming that initial impressions influence attitudes at a later point in time, 
it is important to gain an understanding of the processes underlying attitude formation 
and potential contextual influences on this formation process. This brings us to our central 
questions: How do people form impressions of novel objects (in particular regarding novel 
technologies), and how do contextual factors influence this impression formation process?  

1.5.1 Attitude formation: the construction of a representation 

Various models on context effects suggest that object representations, as dynamic 
knowledge structures, are susceptible to temporarily activated information (e.g. 
Inclusion/Exclusion Model: Schwarz & Bless, 1992; Interpretation Comparison Model: 
Stapel & Koomen, 2000; Selective Accessibility Model: Mussweiler & Strack, 1999; 
Mussweiler, 2003a). According to Wilson & Hodges (1992), for instance, attitudes towards 
objects are constructed from associations related to the object itself (i.e. object specific 
information) as well as associations that are not directly related to the object (i.e. 
contextual information. It has been argued that when evaluating objects (both novel and 
familiar) people generate, or construct, a mental representation of the object that is 
influenced by situational factors (Wilson & Hodges, 1992). People are argued to (often) 
construct their attitudes, while using only a small part of their beliefs, moods and 
behaviour associated with the object. For innovations - novel objects to which people are 
unlikely to have a previously stored attitude - the view of attitudes as temporary 
constructions seems particularly applicable, more so than the view of attitudes as stable 
constructs (e.g. Eagly and Chaiken, 1993; van Harreveld & van der Pligt, 2004). In other 
words, people are likely to evaluate the object at the moment the situation calls for an 
evaluation. When forming their evaluation they will use the information accessible at the 
time of judgment. When confronted with a novel object, they are expected to construct 
an attitude towards the object, despite a lack of knowledge or information regarding the 
innovation itself. It has been shown that attitudes towards novel objects can be deduced 
from available evaluations of related objects (Prislin, Wood & Pool, 1998). Besides that, 
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attitudes have been found to be influenced by temporarily accessible information (e.g. 
Higgins, 1996; De Houwer, Thomas & Baeyens, 2001; Adaval & Monroe, 2002). So, the 
information that is activated at the time of judgement, and is most accessible to persons 
has been found to influence people’s evaluations of objects. Evidence for the effects of 
temporarily activated information on the evaluation of other objects is provided by many 
studies on context effects (e.g. Kenrick & Gutierres, 1980; Meyers-Levy & Sternthal, 1993; 
Tourangeau, Rasinski, Bradburn & D’Andrade, 1989; Srull & Wyer, 1979; Stapel & 
Winkielman, 1998; Sudman, Bradburn & Schwarz, 1996a). In these studies, information 
has been made accessible in several ways. For instance, information has been made 
temporarily accessible by letting the rating of the photo of an average female coincide 
with the broadcasting of a popular TV programme in which the main characters were 
three strikingly attractive females (Kenrick & Gutierres, 1980).  

In daily life objects are evaluated in a variety of situations all with the potential of 
making information temporarily accessible, and influencing the evaluation of objects. The 
sensitivity to such temporarily activated information has been found to depend on the 
strength of the attitudes (e.g. Lavine, Huff, Wagner and Sweeney, 1998; Bassili and 
Krosnick, 2000). Research by Lavine et al. (1998) has, for instance, shown that weak 
attitudes are particularly sensitive to temporarily activated information. In addition, 
research by Bless, Igou, Schwarz and Wänke (2000) has shown that context effects are 
reduced as a result of the addition of other contextual information: a set-size effect. It 
indicates that the impact of temporarily activated information depends on the amount of 
other information activated. The more competing contextual information is activated, the 
less the ‘intended’ contextual information seems to influence ratings of a target object 
(Bless et al., 2000). 

Context effects have been studied using a variety of target objects such as 
restaurants (Meyers-Levy & Sternthal, 1993; Stapel, Koomen & Velthuijsen, 1998), 
hypothetical animals (Herr, Sherman & Fazio, 1983), politicians (Bless et al., 2000), and 
have been studied within the domain of social comparison (e.g. Martin & Seta, 1983; 
Mussweiler, 2003a; Stapel & Blanton, 2004; Stapel & Suls, 2004; Stapel & Winkielman, 
1998). In all these studies context effects are classified as either assimilation or contrast 
(e.g. Schwarz & Bless, 1992) referring to the direction in which the contextual 
information influences the evaluation of the target object. While assimilation refers to a 
positive relation between the valence of the context and the evaluation of the target, 
contrast refers to a negative relation. The direction of contextual influences has been 
suggested to depend on whether or not the context and target object are members of the 
same category (e.g. Schwarz & Bless, 1992; Schwarz, 1995; Wänke, Bless & Igou, 2001), on 
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the perceived similarity between context and target object (e.g. Mussweiler & Strack, 
1999; Mussweiler, 2001a, 2003a), and on the characteristics of the contextual information 
like distinctness (e.g. Martin & Seta, 1983; Stapel & Koomen, 2000, 2001; Stapel & 
Winkielman, 1998) and extremity of the context objects (e.g. Herr, Sherman & Fazio, 
1983; Herr, 1986, 1989). 

Although much is already known about context effects, in most studies 
investigating context effects the target objects used were previously known to 
participants, or described within the studies (e.g. Stapel et al., 1998; Stapel & Winkielman, 
1998). Exceptions are the studies conducted by Herr (1989) and Herr et al. (1983). In these 
studies fictitious objects were used of which participants were not given a description. In 
the present research we are interested in the influence of contextually activated 
information on the formation of attitudes. In the present research we focus on biomass for 
the generation of electricity: a fairly unknown energy source. Whether and how the 
processes as described in previous research translate to the contextual influence on the 
evaluation of novel objects is a central question of the present research. 

1.6 Research outline 
In the next four chapters we will present seven experiments in which we 

investigate the contextual influences on the evaluation of the use of biomass for the 
generation of electricity. As previously indicated, people’s evaluations of novel objects are 
likely to be influenced by attitudes towards other, related, objects and are susceptible to 
associations accessible at the time of evaluation of these novel objects. Importantly, the 
sensitivity to such temporarily activated information has been found to depend on the 
strength of the attitudes (e.g. Lavine, et al, 1998, Bassili and Krosnick, 2000). Strong 
attitudes are therefore expected to be less susceptible to temporarily activated information 
than weak attitudes. In Chapter 2 we address the question whether attitude strength 
moderates the contextual influence on the evaluation of biomass.  

In Chapters 3, 4, and 5 we aim to explain the processes influencing the direction of 
context effects. In Chapter 3 two experiments are described in which the influence of 
perceived similarity between the context and target on the direction of context effects is 
investigated. In Chapter 4 two experiments are described that were conducted to 
investigate the effects of distinctness of the contextual information on the direction of 
context effects. In addition, the dependency of the processes underlying assimilation and 
contrast on cognitive capacity are investigated. In Chapter 5 two experiments are 
described in which the processes that influence the direction of context effects on the 
evaluation of novel objects are further investigated. These experiments were set up to 
distinguish between correction and comparison processes as both of which have 
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previously been found to result in contrast (e.g. Martin, Seta & Crelia, 1990; Schwarz & 
Bless, 1992; Stapel & Winkielman, 1998). Finally, in Chapter 6 the findings of the 
experiments are discussed, as well as the implications of our findings for the assumed 
processes underlying contextual influences on the evaluation of novel objects. 
Additionally, the implications of our findings for the acceptance of innovations are 
discussed. 

 



 



 

 

Chapter 2 

Attitude strength as moderator of context effects1 
 
 
 

In this chapter we explore the extent to which evaluations of innovations are sensitive to 
contextually activated information. One of the key assumptions of the present research is 
that when people encounter novel objects, they use the information accessible at the time 
of evaluation to guide their representation of the object. In other words, to the extent that 
an object is novel to a person, the context is expected to influence the representation 
constructed. An experiment was conducted to test the hypothesis that attitude strength 
influences sensitivity to contextually activated information. The results show that when 
subjects had weak attitudes, biomass was evaluated more negatively when coal was 
contextually activated as compared to contextual activation of sunlight, indicating 
assimilation. When attitudes were strong, the context did not influence the evaluation of 
biomass. These results indicate that when attitudes are weak, the contextual presence of a 
judgement-relevant object influences the evaluation of a novel object, while it has no 
influence when attitudes are strong. 

 

                                                 
1 This chapter is based in part on: van den Hoogen, W.M., Meijnders, A.L., & Goorix, L.A.L. (2005) 



20 / CHAPTER 2 - ATTITUDE STRENGTH AS MODERATOR OF CONTEXT EFFECTS 

2.1 Introduction 
In the previous chapter we introduced the concept of innovation as used by Rogers 

(1995). According to Rogers (1995, p11): “An innovation is an idea, practice, or object that 
is perceived as new by an individual or other unit of adoption”. One of the important 
aspects of this definition is the subjectivity of innovations. A new idea, practice or object 
is an innovation only when it is perceived as such. In the present research we aim to 
increase our understanding of the attitude formation process for the acceptance of 
innovations. The object of our research is the evaluation of the use of biomass for the 
generation of electricity as an example of an innovation. As described in the introduction 
of this thesis, biomass is an umbrella name for a range of organic materials that can be 
used for the generation of electricity (e.g. grown crops or manure). Research among Dutch 
energy consumers shows that the majority of people have little, if any, knowledge 
regarding the use of biomass (Hübner, 2003). Knowledge has been argued to be one of the 
dimensions of attitude strength (e.g. Krosnick & Petty, 1995), and it has been found that 
weak attitudes are especially sensitive to contextually activated information (Lavine, Huff, 
Wagner & Sweeney, 1998, Sudman, Bradburn & Schwarz, 1996a, 1996b). In this chapter 
we will show that differences in the strength of attitudes towards biomass influence the 
susceptibility to contextually activated information. We expect weak attitudes to be more 
susceptible to contextual influences than strong attitudes. 

2.1.1 Attitude strength and contextual influence 

When encountering familiar objects, previous experiences, thoughts, and feelings 
regarding these objects are likely to emerge. These chronically accessible object 
associations are used to evaluate the object (Sudman et al., 1996b). For novel objects, on 
the other hand, people have no previously stored experiences, thoughts, or feelings related 
to the object. Persons then have to start from scratch in forming their attitude towards the 
object (Sudman et al., 1996a). When persons lack chronically accessible object 
associations, their representations regarding novel objects are expected to be influenced 
by information accessible at the time of evaluation (Sudman et al., 1996b). 

Temporarily activated information can consist of associations activated at the time 
of evaluation towards the object itself (e.g. associations that come to mind regarding the 
use of biomass as a source for electricity), as well as associations that are unrelated to the 
object but which are perceived as relevant (e.g. are activated due to the person thinking of 
other energy sources). These associations can be activated by associative thinking 
regarding the topic at hand (i.e. spreading activation), or due to contextual presentation of 
another object or information. For instance, when evaluating the use of biomass for the 
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generation of electricity persons might independently think of other energy sources, or 
might be induced to think of other energy sources by the evaluative context (e.g. because 
sunlight is presented as an energy source in the same brochure that biomass is presented 
in). The context may also render associations accessible that are irrelevant to the use of 
biomass but may influence people’s evaluation of biomass nonetheless. For instance, 
smelling coffee might have one think of positive and pleasant usage of plants. Such 
positive ideas of the usage of biological materials might lead persons to think more 
positively of the use of biomass for the generation of electricity. 

Each of the abovementioned associations can potentially influence people’s 
representation of the use of biomass for the generation of electricity. The idea that 
temporarily activated information can influence people’s evaluation of an object is 
consistent with the constructionist view of attitudes (e.g. Wilson & Hodges, 1992), but 
seems less compatible with the view of attitudes as stable constructs (e.g. Eagly & 
Chaiken, 1993; van Harreveld & van der Pligt, 2004). While the constructionist view on 
attitudes assumes that attitudes are constructed on the spot, the view of attitudes as stable 
constructs holds that attitudes are stable over time, are retrieved from memory (file-
drawer model), and are not (at least not always) easily changed. Although seemingly at 
odds with each other, the two views have been suggested to be reconciled with each other 
when including the concept of attitude strength (Converse, 1964; Lavine et al., 1998; 
Wilson & Hodges, 1992; Holland, Verplanken & van Knippenberg, 2002); Attitudes may 
begin their life as temporary constructions, but as time passes they will abide more to the 
view of attitudes as stable constructs.  

In essence, attitudes may best be considered as evaluations that can be placed on a 
continuum ranging from weak, uncrystallized attitudes (nonattitudes) to strong 
crystallised attitudes as suggested by Converse (1964) and Shuman and Presser (1981). 
Attitudes towards novel objects, which did not exist prior to measurement, can be 
classified as uncrystallized or weak attitudes (Schuman & Presser, 1981). The more 
consistent the associations towards an object are over time, the more stable, crystallized or 
strong an attitude is. The reasoning behind this is that with time, object associations form 
a more coherent structure. As people are asked to express their evaluation of the object 
more often, some associations will be activated time and again. These associations will 
become more strongly linked to the object, and are subsequently activated when asked to 
evaluate the object at a later point in time, independent of the context. Consistent with 
previous research it implies that weak attitudes, rather than strong and crystallized 
attitudes, are more susceptible to contextual influences and temporarily activated 
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information (e.g. Holland et al. 2002; Lavine et al., 1998; Wood, 1982), more sensitive to 
persuasion attempts, and less stable over time (for a review see: Krosnick & Petty, 1995). 

For instance, Holland et al. (2002) found that weak attitudes towards Greenpeace 
were strongly influenced by participants’ recent donating behaviour to Greenpeace (their 
attitudes reflected their behaviour), suggesting that they are constructed ‘on the spot’ 
using temporarily accessible information. Strong attitudes on the other hand were found 
to be more stable over time, and more predictive of donating behaviour (their behaviour 
reflected their attitudes). Evidence from three experiments by Lavine et al. (1998) also 
indicates attitude strength as moderator of contextual influence. In their experiments they 
manipulated the context in which people were asked to evaluate a certain topic. The 
context in these studies was manipulated by having participants answer questions that 
activated a liberal point of view (e.g. “Some people in America really need help”) or a 
conservative point of view (e.g. “America has an open and free society, what one achieves 
in live depends mainly on the abilities one has and the education one acquires”) prior to 
the evaluation of the target topic (e.g. attitudes towards welfare reform or rights of the 
accused). While weak attitudes were found to be influenced by the context strong 
attitudes were not. Further, Wood (1982) showed that the susceptibility of attitudes to 
temporarily activated information depends on the level of knowledge. Wood (1982) found 
that environmental attitudes of participants having access to attitude relevant information 
in memory were uninfluenced by the temporary activated information. In contrast, 
environmental attitudes of participants having no easy access to such information (or to a 
lesser extent) were found to rely more on temporarily activated information. 

While in the studies from Holland (2002) and those of Lavine et al. (1998) several 
indicators of attitude strength were combined into one conglomerate measure of attitude 
strength, in the research by Wood (1982) only knowledge was used as indicator of attitude 
strength. Importantly, attitude strength is not always considered one construct. Instead, in 
a large body of research attitude strength has been conceptualised as a construct consisting 
of several dimensions and has been  measured with a variety of indicators including 
accessibility, knowledge, importance, attitude certainty and many more (e.g. Pomerantz, 
Chaiken & Tordesillas, 1995; Holland, Verplanken & van Knippenberg, 2002; Krosnick & 
Petty 1995). Although several slightly different factor structures for these indicators of 
attitude strength have been revealed in previous research (see for an overview: Pomerantz 
et al, 1995; Holland, 2003), the distinction between embeddedness (or centrality see: 
Holland, Verplanken & van Knippenberg, 2003) and commitment as dimensions of 
attitude strength has been found a number of times (Holland et al, 2003; Pomerantz et al., 
1995). While commitment has been found to include likelihood of change, extremity and 
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certainty2 as indicators of attitude strength, embeddedness has been found to include 
centrality to the self, importance, knowledge, and value relevance as indicators of attitude 
strength (Pomerantz et al., 1995).  

Based on the literature on context effects (e.g. Sudman et al, 1996a, 1996b), we 
expected the balance between temporarily activated information and chronically 
accessible information to determine the occurrence and strength of context effects. We 
thus viewed the amount of knowledge – chronically accessible associations – as a key 
component of attitude strength influencing the balance between temporarily and 
chronically accessible information for the evaluation of novel objects. We argue that 
people having ample chronically accessible target associations, are less susceptible to 
context effect than are those who are low in chronically accessible target associations. The 
dimension of attitude strength that matches with this conceptualization of the sensitivity 
of attitudes to contextual information is embeddedness. As such it seems that when 
people’s attitudes are low in embeddedness they will be more susceptible to contextual 
influences than when their attitudes are high in embeddedness. 

2.2 Experiment 1: Moderating role of attitude strength 
In the current experiment we aimed to test the hypothesis that evaluations of 

biomass are susceptible to the contextual presence of a judgment-relevant object. 
Contextual influences are expected as a result of the accessibility of temporarily activated 
information during evaluation of biomass. The impact of this temporarily activated 
information is expected to be greater when less chronically accessible object associations 
are available. We thus hypothesize that attitude strength, notably the level of 
embeddedness, moderates the influence of contextually activated information on ratings 
of environmental friendliness of biomass. 

2.2.1 Method 

Participants and design. In total 87 subjects, ranging from 21 to 66 years of age (M 
= 38), participated in the research. Sixty-three participants were male. The experiment 
had a 2 (context valence3: positive vs. negative) by 2 (attitude strength: weak vs. strong) 
between-subjects design. The dependent variable was the rating of environmental 
friendliness of biomass as a source for electricity. Participants were a non-student sample 
of employees from several companies. As biomass is an energy source with which most 

                                                 
2 Pomerantz, et al. (1995) have labelled this indicator ‘sure right’ directly referring to their measure of 
certainty: “How sure are you that your opinions about X are right?” 
3 We use the term ‘context valence’ with levels ‘positive’ and ‘negative’ throughout this thesis for clarity, 
although a more precise label would be environmental friendliness. 
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people are unfamiliar, the majority of electricity consumers are expected to hold weak 
attitudes. To increase the range in attitude strength, we selected both employees working 
at electricity companies, and employees working at companies unrelated to the generation 
of electricity. In doing so we were able to investigate the influence of the strength of prior 
attitudes on the susceptibility to context effects. That is, we assumed employees from 
electricity companies to have more knowledge about, and hold stronger attitudes towards 
the use of biomass than employees outside electricity companies. 

Stimulus materials. In order to determine the occurrence and direction of context 
effects we manipulated the valence of the contextually activated information. In previous 
research (Hübner, 2003) sunlight was found to be evaluated as an environmentally 
friendly energy source while coal was found to be evaluated as an environmentally 
unfriendly energy source4. In the current study sunlight and coal could therefore be used 
as context objects representing examples of respectively an environmentally friendly 
energy source (positive context) or an environmentally unfriendly energy source 
(negative context). The context and target object were presented simultaneously. Research 
on priming effects has indicated that as time progresses, associations (resulting from the 
priming procedure) become less accessible and priming effects become weaker (Bargh & 
Chartrand, 2000). Consistent with this, simultaneous presentation of the context and the 
target has been found to result in stronger context effects than sequential presentation of 
the context and target objects (Tourangeau, Rasinski, Bradburn & D’Andrade, 1989). 

Procedure. Participants were asked via e-mail to participate in a study on the 
internet. Via a link in this e-mail participants were linked to the website on which the 
experiment was run. Upon arrival on the website participants were shown a welcoming 
screen explaining the procedure of the study. Next, the context and the target object were 
simultaneously presented on the screen. The context object (sunlight or coal) was 
randomly chosen by the computer. Participants were instructed to rate the environmental 
friendliness of both the context object as well as biomass (the target object) on a 7-point 
scale, ranging from -3 (very environmentally unfriendly) to 3 (very environmentally 
friendly) with each of the answering points labelled. After participants evaluated the 
context object and the target object they answered eleven questions used to measure 
attitude strength. Of the eleven indicators six were measured using 7 point unipolar scales 
(including: confidence, care fore, involvement, importance, elaborated upon, and doubt, 
see Table 2.2a), while the other five indicators were measured using 7 point bipolar scales 

                                                 
4 Ratings were made on a 7-point scale ranging from -3 (environmentally unfriendly) to +3 
(environmentally friendly). On this scale the average rating for sunlight was 2.83 (SD = .57) and for coal the 
average was -1.89 (SD = 1.33). In total 330 consumers participated in this research. 
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(including: certainty, likelihood of change, frequency of thought, subjective knowledge, 
and informed about, see Table 2.2b). At the end of the study participants were thanked for 
their participation. 
 

Table 2.2a: indicators of attitude strength measured using 7-point unipolar scales 
Confidence To what extent are you confident of your attitude 

towards X 
1 not confident  
7 very confident 

Care for To what extent do you personally care for X 1 do not care for 
7 very much care for  

Involvement To what extent are you involved with X 1 not involved  
7 very involved),  

Importance To what extent is X an important topic for you 1 not important  
7 very important 

Elaborated 
upon 

To what extent have you elaborated upon X  1 not elaborated upon  
7 elaborated vary much 

Doubt To what extent do you have doubts about your 
attitude towards X 

1 no doubt  
7 doubt very much 

Note: In the experiment X was replaced with “the use of biomass for the generation of electricity” 
 
Table 2.2b: indicators of attitudes strength measured using 7-point bipolar scales 
Certainty Some people report that they are very certain about 

X. Others say they are not certain at all. How 
certain do you feel about your attitude towards X 

1 very uncertain  
7 very certain 

Likelihood of 
change 

How likely or unlikely is it that you will change 
your attitude towards X 

1 very unlikely  
7 very likely 

Frequency of 
thought 

People have told us that they think frequently about 
certain topic while they do not about others. How 
would you rate the amount of thinking you have 
done about X 

1 very infrequently  
7 very frequently 

Subjective 
Knowledge 

People have told us that they are very 
knowledgeable about some topics while they are not 
about others. How knowledgeable are you about X 

1 very un-knowledgeable  
7 very knowledgeable  

Informed 
about 

To what extent are you informed about X? 1 very uninformed  
7 very informed 

Note: In the experiment X was replaced with “the use of biomass for the generation of electricity” 

2.2.2 Scale construction 

Attitude strength. Attitude strength was measured using the eleven indicators of 
attitude strength. Scores for ‘doubt’ and ‘likelihood of change’ were reverse coded before 
being used in the factor analysis. By means of factor analysis, using principal axis factoring 
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with varimax rotation, we determined two factors from the 11 indicators of attitude 
strength. The varimax rotation was used to distinguish between the two dimensions as 
clearly as possible for separate use of the two dimensions in later-on analysis5. These two 
factors showed resemblance to the distinction between embeddedness and commitment 
found in previous research (Holland, et al., 2002; Pomerantz et al., 1995). Consistent with 
the labelling of the factors identified by Pomerantz et al. (1995) we label the first factor 
Embeddedness. This factor had an eigenvalue of 5.63 and 51.2 % explained variance and 
was determined by importance, subjective knowledge, involvement, frequency of 
thought, elaborated upon, care personally for, and informed about. The second factor 
which we will further label Commitment (again consistent with Pomerantz et al., 1995) 
had an eigenvalue of 2.40 and 21.8 % explained variance was determined by certainty, 
doubt, and likelihood of change (see Table 2.1).  

 
Table 2.1: Factor loadings for the 11 indicators of attitude strength on Embeddedness and 
Commitment. 

Indicator Embeddedness Commitment 

Care for .84 .19 
Importance .90 .20 

Involved .92 .18 
Frequency of thought .84 .35 
Subjective knowledge .82 .40 

Informed about .78 .43 
Elaborated upon .83 .39 

Certainty .43 .75 
Confidence .60 .57 

Doubt .07 .70 
Likelihood of change .21 .54 

% Explained Variance 51.2 21.8 

 
The multiple regression model with Bartlett method was used to calculate person 

scores for the two factors. As attitude strength was measured at the end of the experiment, 
after the manipulation of context valence, we tested whether Embeddedness and 
Commitment were influenced by the context. Two t-tests using context as the 

                                                 
5 Previous researchers (e.g. Pomerantz et al., 1995) have used an oblimin rotation in their factor analyses 
allowing for correlation between the scores on the two factors. In this chapter we aimed to test the 
differential effects of embeddedness (including knowledge as our key indicator of attitude strength) and 
commitment on the occurrence of context effects. Correlation between the factors was therefore not 
desirable in the analysis presented in this chapter. 
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independent variable and Embeddedness and Commitment as the dependent variables 
showed this not to be the case (t’s < 1). 

2.2.3 Manipulation checks 

Evaluation of the context objects. The context objects (sunlight or coal) were 
evaluated as expected: sunlight was rated as more environmentally friendly, M = 2.10, SD 
= 1.11, than coal, M = -1.80, SD = .96, t(85) = 17.57, p < .001. 

2.2.4 Results 

Embeddedness. An analysis using the ANCOVA procedure with Context valence 
and Embeddedness (continuous variable) as the independent variables and environmental 
friendliness of biomass as the dependent variable was conducted. The full model was used 
for the analysis. The results showed a main effect of Context valence, F(1,83) = 5.16, p = 
.03, ηp2 = .06. Biomass was evaluated as more environmentally friendly when sunlight was 
presented as the context object, M = 1.54, SD = 1.25, than when coal was presented as 
context object, M = .96, SD = 1.23. The main effect of Embeddedness was not significant, F 
< 1. The interaction between Embeddedness and Context valence was significant, F(1,83) 
= 5.64, p = .02, ηp2 = .06. To analyse this interaction in more detail we performed a simple 
effect analysis. For this analysis Embeddedness was recoded as a dichotomous variable 
based on the midpoint of the scale. Consistent with the hypothesis the analysis showed 
that the effect of Context valence was significant for persons low on Embeddedness, 
F(1,83) = 9.70, p = .003, but not for persons high on Embeddedness, F < 1 (see Table 2.3). 

 
Table 2.3:  Environmental friendliness of biomass dependent on Context valence and Level of 
Embeddedness (high vs. low). 

 Context valence 
Embeddedness Positive (sunlight) Negative (coal) 

Low 1.89 (0.96) 0.70 (1.36) 
High 1.26 (1.39) 1.22 (1.04) 

Note: Values in the table are means with standard deviations in parentheses. 

 
Commitment. A second analysis using the ANCOVA procedure with Context 

valence and Commitment (continuous variable) as the independent variables and ratings 
of environmental friendliness of biomass as the dependent variable was conducted. The 
full model was used for the analysis. The results showed a main effect of Context valence, 
F(1,83) = 5.44, p = .02, ηp2 = 0.06, and a main effect of Commitment F(1,83) = 6.56, p = .01, 
ηp2 = .07. The interaction between Context valence and Commitment was not significant, 
F < 1. The results show that biomass was evaluated as more environmentally friendly 
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when sunlight was presented as the context object, M = 1.54, SD = 1.25, than when coal 
was presented as context object, M = .96, SD = 1.23. However, no moderation of 
Commitment on the occurrence of context effects was found.  

2.3 Discussion 
In the current study we tested the hypothesis that evaluations of novel objects are 

susceptible to contextual influences, but only to the extent that people lack chronically 
accessible associations regarding the object. The issue of contextual influence on 
evaluations is of importance for more than only the evaluation of biomass. It applies to the 
evaluation of innovations in general. Innovations are by definition new to people, thus 
attitudes towards these objects still have to be formed. Contextual influences may, 
therefore, influence initial impressions formed of the innovation, and can impair or 
facilitate societal implementation of the object. 

The hypothesis at the heart of our research was that evaluations of novel objects 
are susceptible to contextually activated information. With this research we aimed to test 
the hypothesis that evaluations of biomass – as an example of an innovation – are 
influenced by the context when the object is unknown rather than known to people. We 
hypothesized that when attitudes are weak rather than strong, the contextual presence of 
a judgment-relevant object will influence evaluation of biomass. The results from the 
current study indeed showed that attitude strength moderates the occurrence of context 
effects. Weak attitudes were influenced by the contextual presence of a judgment relevant 
object, while strong attitudes were not. More specifically, analyses showed the level of 
embeddedness of the attitude (as a dimension of attitude strength) to moderate the 
occurrence of context effects. This finding is consistent with our reasoning that the 
moderating influence of attitude strength on context effects mirrors differences in the 
availability of chronically accessible object associations (e.g. Sudman et al., 1996b). The 
more knowledgeable persons are about the target object, and thus the more chronically 
accessible object associations they have available, the less the context (presentation of 
either sunlight or coal during evaluation of biomass) was expected to influence the 
perceived environmental friendliness of biomass. However, previous research, (and our 
factor analysis) shows that embeddedness entails more than only the level of knowledge. 
Among other things, embeddedness also includes involvement as an indicator of 
embeddedness. The results may thus be interpreted more broadly than pertaining only to 
the availability of chronically accessible object related information. They may be taken to 
indicate that as people’s involvement with the topic is low as opposed to high, their 
attitudes are sensitive to contextual influences. However, we view involvement with the 
attitude object as an antecedent of knowledge, with the level of knowledge moderating 
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the sensitivity to context effects. It seems plausible that as people are more involved they 
will also acquire more knowledge regarding the object over time. Indeed, issue 
involvement has been found to influence information processing (e.g. Petty, & Cacioppo, 
1979; Petty, Tormala, Hawkins, & Wegener, 2001) implying that people who are more 
involved with the use of biomass are more likely to process information about it. 
Involvement may thus be an antecedent of the level of knowledge people have about an 
object. Given that people had the opportunity to process information, those who are 
highly involved with a topic are less sensitive to context effects than those low on 
involvement as the latter persons are less likely to have accessible object related 
information. 

The results for the second dimension of attitude strength, i.e. commitment, do not 
indicate that commitment moderated the effect of context valence. This finding seems to 
contradict findings from Holland (2003), who showed commitment to moderate the 
occurrence of context effects. Possibly, in the current study the measure of commitment 
may have been influenced by the sequence of the attitude and the attitude strength 
measurements. In the current research attitude strength was measured after participants 
had evaluated the use of biomass. This was done in order to prevent participants thinking 
about the use of biomass prior to the presentation of the context object and evaluation of 
biomass, and by that influence the occurrence of context effects. This may have 
influenced the measurement of commitment. Previous research has shown that repeated 
expression increases the accessibility of the attitude (e.g. Fazio, 1990) and that increased 
accessibility in turn influences the reported commitment with the attitude object (e.g. 
Holland, 2003; Holland et al, 2003). Possibly, participants felt more certain after 
expressing their attitude towards biomass than they felt prior to their evaluation of 
biomass. This reasoning would, however, suggest that in our study the means of the 
commitment related measurements would be relatively extreme and that standard 
deviations be low. The scores for the indicators of commitment (certainty, confidence, 
doubt, and likelihood of change) do not indicate this to be the case6. Alternatively then, 
our results may indicate that the mechanisms behind context effects for the evaluation of 
novel objects are more closely linked to embeddedness than they are to commitment. It 
suggests that not people’s commitment to their attitude, but the availability of chronically 
accessible object associations used for the evaluation underlies the sensitivity to 
contextually activated information. This is consistent with the assumption that context 

                                                 
6 Means and standard deviations on a 7-point scale ranging from 1 to 7 for the commitment related items 
were: certainty, M = 4.75, SD = 1.70, confidence,  M = 4.25, SD = 1.82, doubt (recoded), M = 5.3, SD =1.5, 
likelihood of change (recoded), M = 4.52, SD = 1.68. 
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effects result from the use of temporarily activated information when little chronically 
accessible information is available.  

2.4 Conclusion 
In the current experiment we set out to show that the likelihood of context effects 

on the evaluation of objects is greater when this object is novel to persons rather than 
when people are familiar with the object, have thought about the object more often and 
can be expected to hold strong attitudes towards the object. In sum, we hypothesized 
attitude strength to moderate the occurrence of context effects. The results from the 
current experiment show that attitude strength (notably the level of embeddedness) did 
indeed moderate the occurrence of contextual influence on the evaluation of biomass. The 
results are also consistent with the reasoning that the availability of chronically accessible 
object associations moderates the effect of temporarily activated information on the 
evaluation of the target object. In other words, the balance between the availability of 
chronically accessible and temporarily accessible information seems to influence the effect 
sorted by the latter. In the current study context valence and the evaluation of biomass 
were found to be positively related, which means that an assimilation effect occurred. 
Literature on context effects (e.g. Schwarz & Bless, 1992; Sudman, Bradburn & Schwarz, 
1996a, 1996b), however, shows both assimilation and contrast effects. With the context 
potentially influencing the evaluation of innovations in two directions, it is important to 
increase our understanding of the factors influencing the direction of the context effects. 
Under which conditions can assimilation be expected to occur (as found on this study), 
and under which conditions can contrast be expected to occur? 

As previously described in the introductory chapter, the majority of the research 
on context effects is conducted using target objects with which people are familiar (e.g. 
self perception), or the target objects used were described during the experiment. In 
contrast, the target object in our studies is a novel object and we did not describe the 
target object. The remainder of this thesis is aimed at gaining an understanding of the 
processes by which the context influences evaluations of novel object. 



 

 

Chapter 3 

Similarity and the direction of context effects 
 
 
 

In chapter 2 we found the evaluation of biomass to be assimilated towards the context 
object when attitudes were weak. In this chapter we aim to further explain the context 
effect for persons holding weak attitudes. With two experiments we examine the effects 
of perceived similarity of the context and target objects on the direction of context effects 
for the evaluation of biomass. We test the hypothesis that assimilation results from 
perceived similarity between the context and target objects, and contrast results from 
perceived dissimilarity. In the first experiment a focus manipulation was used to influence 
the perceived similarity between target and context objects. In the second experiment we 
used a categorization manipulation. The results from these two experiments did not show 
the expected effect of perceived similarity. Instead, they indicated a main effect of context 
valence, indicating assimilation regardless of perceived similarity. While selective 
activation of features and categorization have previously been found to influence the 
direction of context effects (e.g. Mussweiler, 2001a, 2003a), in the current chapter little 
evidence was found for the moderating influence of perceived similarity on the direction 
of context effects. 
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3.1 Introduction 
In the previous chapter we argued that the availability of chronically accessible 

object associations would influence the impact of temporarily activated information on 
the evaluation of biomass. In line with our reasoning, attitude strength (notably 
embeddedness) was found to moderate the occurrence of context effects on the evaluation 
of biomass. When attitudes were weak the evaluation of biomass was influenced by the 
contextual presence of a judgment relevant object. Biomass was evaluated as less 
environmentally friendly when coal was mentioned as compared to the situation in which 
sunlight was mentioned. When attitudes were strong, on the other hand, the evaluation of 
biomass was not influenced by activation of the context object. In this chapter we aim to 
further explain the processes behind the assimilation effect found for persons holding 
weak attitudes by investigating the effects of perceived similarity and categorization on 
the direction of context effects.  

3.2 Direction of Context Effects: Categorization and Perceived 
Similarity 

As described in the introductory chapter, context effects are commonly classified 
as either assimilation or contrast. While assimilation refers to a positive relation between 
the valence of the context and evaluation of the target, contrast refers to a negative 
(inverse) relation. Two factors that have been identified as moderators of the direction of 
context effects are perceived similarity between context and target (e.g. Mussweiler & 
Strack, 1999; Mussweiler, 2001a, 2003a, 2003b) and shared category membership between 
the target and context objects (e.g. Schwarz & Bless, 1992a; Schwarz, 1995; Wänke, Bless, 
& Igou, 2001). Research has shown that while perceived similarity (e.g. Mussweiler, 
2001a) and shared category membership (e.g. Wänke et al., 2001) increase the likelihood 
of assimilation, perceived dissimilarity (e.g. Mussweiler, 2001a) and lack of shared 
category membership (e.g. Wänke et al., 2001) increase the likelihood of contrast. It has 
been suggested that when evaluating a target object, people first attempt to establish a 
common ground between the target and context object (Gentner & Markman, 1994), by 
making use of accessible category information activated by the context objects (Herr, 
1986). It has been argued that, because of this predisposition, assimilation is a more likely 
comparison outcome than contrast (Mussweiler, 2003b). In the following sections the 
effects of categorization and perceived similarity will be described in more detail. 
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3.2.1 Categorization 

Several authors have argued that when people perceive two objects as belonging to 
the same category, information about the context will be included in the representation of 
the target object, resulting in assimilation (Schwarz & Bless, 1992b; Wänke et al., 2001). 
When context and target objects are perceived as members of different categories, 
however, the contextual information has been suggested to be excluded from the 
representation of the target object, resulting in contrast (Schwarz & Bless, 1992b).  

Research by Wänke et al. (2001, studies 1, 2 and 3) provides evidence for the 
assumed role of shared category membership in the occurrence of assimilation and 
contrast. These authors found that when shared category membership was activated 
contrast effects disappeared. Further, Wänke et al. (2001, study 3) found evidence that 
shared category membership results in assimilation between an extreme exemplar and the 
target object. According to Wänke et al. (2001) when an extreme exemplar (a star) and the 
target object are, however, not perceived as members of the same category, the target is 
directly compared to a context object, and contrast results. When the context object and 
the target object are perceived as members of one super-ordinate category, assimilation is 
expected.  

Category information might also influence the direction of context effects more 
directly. That is, the presentation of a context object might influence the target evaluation 
by activating the context objects’ category. For instance, mentioning ‘Rolls Royce’ might 
activate the category ‘luxurious cars’ as part of the representation of ‘Rolls Royce’. 
According to Schwarz and Bless (1992a), when evaluating a novel object people derive 
their evaluation of the unknown object from the representation of the super-ordinate 
category. Thus, when evaluating a novel target object (e.g. a new car) people can be 
expected to use the accessible category information in building their representation of the 
target object. Similarly, Herr (1986) has argued that when evaluating a novel object, 
people make use of accessible information, including category information. According to 
Herr (1986) an activated category can serve as a basis for interpreting a novel object. 
Provided the category is perceived as relevant and applicable to the novel object, the 
object will be evaluated as an instance of, or consistent with, the activated category.  

Can we explain the assimilation effect found in Experiment 1 by these 
categorization processes? In Experiment 1 we used sunlight and coal as context objects. 
Both coal and sunlight are energy sources, yet both are exemplars of a different class of 
energy sources. While sunlight is an example of green energy, coal an example of grey 
energy. Following the suggestion by Herr (1986), mentioning either sunlight or coal 
might have activated their respective category. Depending on the exemplar used, either 
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green or grey energy might therefore have been more accessible. Assuming that 
participants perceived the category information as applicable, they might include the 
category information in the representation of biomass. It would follow that participants 
would perceive biomass as a member of either green or grey energy. Alternatively, 
mentioning either of the context objects and biomass as energy sources might have 
influenced categorization at a more general level. This might result in participants using 
‘energy source’ as a super-ordinate category. Mentioning coal, as an example of an energy 
source, might result in participants thinking of energy sources in general as less 
environmentally friendly than presenting sunlight. Following either explanation, biomass 
would be perceived as less environmentally friendly when coal was presented than when 
sunlight was presented, consistent with the results from Experiment 1. 

3.2.2 Perceived similarity 

While categorization processes might thus explain the assimilation effect found in 
Experiment 1. According to Mussweiler (2003a, 2003b) categorization effects are the 
result of the influence shared category membership has on the perceived similarity 
between the context and target objects. According to the Selective Accessibility Model 
(SAM, Mussweiler & Strack, 1999; Mussweiler, 2003a, 2003b) shared category 
membership between the context and target objects is one of the cues for perceived 
similarity between the two objects. When a context object and target object are perceived 
as similar (e.g. because these objects share category membership) assimilation is more 
likely; otherwise, contrast is more likely. Aside from categorization, other factors might 
influence perceived similarity. Brown, Novick, Lord, and Richards (1992) have for 
instance studied the effects of similarity by manipulating whether or not people shared 
their date of birth with an attractive (or unattractive) other. Whether self-perceptions of 
attractiveness were assimilated to or contrasted away from the social standard was shown 
to depend on shared date of birth. When people were led to believe that they shared their 
birthday with an attractive other, they rated themselves as more attractive. Further, 
Mussweiler (2001a, 2001b) has shown that when people previously searched for 
similarities or dissimilarities, they are more likely to search for similarities or 
dissimilarities in subsequent evaluative tasks. Having participants list similarities between 
two images, focussing them on similarities, resulted in self evaluation assimilated towards 
a social standard. Having participants list dissimilarities, predisposing them to focus on 
differences, resulted in self-evaluations to be contrasted away from a social standard 
(Mussweiler, 2001a). 

Within the SAM perceived similarity is hypothesized to be the starting point of a 
process that results in assimilation or contrast. The occurrence of assimilation and contrast 
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is suggested to result from a three stage process (Mussweiler, 2003a, 2003b; Mussweiler & 
Strack, 1999). The first stage is an initial holistic assessment of perceived similarity. As 
previously described, one of the factors that can influence initial perceived similarity is 
shared category membership. If two objects share a category people may infer that they 
are alike. Similarly, when two objects do not share a category people may infer that the 
two objects are not alike. In the second stage persons are assumed to engage in a search for 
evidence that supports this initial assessment of similarity. If persons believe the two 
objects to be alike they will search for evidence supporting this perceived similarity. They 
will search their minds for features in which the two objects are indeed alike. This implies 
that the features activated depend on initial perceived similarity between the context 
object and the target object. In the third stage people are assumed to use the activated 
features for the evaluation of the target object. Given that people were successful in their 
search for similarities assimilation will follow from initial perceived similarity. Given that 
people were successful in their search for dissimilarities, contrast will follow from initial 
perceived dissimilarity. 

Although several studies support the view that selective activation of features 
mediates the effect of perceived similarity on the direction of context effects (see for an 
overview: Mussweiler, 2003a), selective activation of features might not always be 
necessary for perceived similarity to influence the direction of context effects. Under 
certain conditions, perceived similarity might have a direct influence on the direction of 
context effects. Within several theories in the domain of person perception (e.g. Fiske, Lin 
& Neuberg, 1999; Brewer & Harasty Feinstein, 1999), as well as in theories on information 
processing (e.g. Petty & Cacioppo, 1996; Eagly & Chaiken, 1993; Chen & Chaiken, 1999), 
it has been argued that the level of information processing influences whether evaluations 
are guided by heuristic, peripheral, information, or by detailed information that is 
elaborated upon. At low levels of information processing persons are unlikely to expend 
substantive amounts of effort on the evaluative task at hand and are not expected to 
process the information thoroughly (Petty & Cacioppo, 1996; Eagly & Chaiken, 1993; 
Chen & Chaiken, 1999). Information like category membership is then more likely to be 
used instead of more detailed object specific information when evaluating the target 
object. At high levels of information processing people are expected to think more deeply 
about the target object and use detailed information like features that have been 
selectively activated by comparison of the target with the context object. Similarly, Fiske 
et al. (1999) suggested that impressions of persons can be category-based or based on 
individuating information. They suggest that category-based evaluation is a relatively 
efficient and effortless way to engage in evaluation while impression formation based on 
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individuating information is effortful. This seems to imply that category information is 
less effortful to process and more readily used when processing motivation is low. 
Depending on the effort people are willing to expend on the evaluative task, perceived 
similarity might have a direct or indirect effect on the direction of context effects. That is, 
under low processing motivation, people might use category information more readily 
than specific features of the target object. When people are highly motivated to process 
information, perceived similarity might influence which features of the target object are 
activated. These accessible features are then expected to be used for the evaluation of the 
target object. 

3.2.3 The moderating role of perceived similarity: Two experiments 

In sum, we argue that perceived similarity moderates the direction of context 
effects. We hypothesize assimilation to result from perceived similarity, and contrast from 
perceived dissimilarity. Two experiments (Experiment 2 and 3) were conducted to test 
this hypothesis. In Experiment 2 we used a similarity focus manipulation that was 
previously found to effectively influence initial perceived similarity between two objects 
(Mussweiler, 2001a). In Experiment 3 we manipulated shared category membership 
between the context object and the target object.  

3.3 Experiment 2: Similarity focus as moderator of the direction of 
context effects 

To test the hypothesis that perceived similarity influences the direction of the 
context effects we used a similarity focus manipulation previously used by Mussweiler 
(2001a). In two studies by Mussweiler (2001a) participants were procedurally primed to 
focus on similarities or differences by having participants list as many similarities 
(similarity focus) or as many differences (dissimilarity focus) between two images as they 
could. After a similarity focus participants were found to list more similarities than 
differences between the context and the target object, and assimilation was found. The 
opposite was found for a dissimilarity focus. A dissimilarity focus was found to result in 
participants thinking of more differences than similarities between the context and the 
target, and contrast was found. In the current experiment this focus manipulation was 
used to influence initial perceptions of perceived similarity between the target object 
(biomass) and the context object (either sunlight or coal). It was expected that a similarity 
focus would result in increased levels of similarity and assimilation. A dissimilarity focus 
was expected to result in increased dissimilarity and contrast. 
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3.3.1 Method 

Participants and Design. The experiment had a 2 (context valence: sunlight vs. 
coal) x 2 (focus: similarity vs. dissimilarity) between-subjects design. Participants were 
randomly assigned to one of the four conditions. The dependent variable was the 
evaluation of the use of biomass as a source for electricity. In total 90 students (55 female) 
from Tilburg University and Leiden University participated in the experiment. The 
participants were told that they were about to participate in a series of unrelated studies, 
one of which included a comparison between two images. Nothing was told about the 
second part of the study prior to the experiment.  

Stimulus materials. The procedure for the similarity focus manipulation was based 
on the manipulation used by Mussweiler (2001a). There were, however, two differences 
between the manipulation we used and the manipulation used by Mussweiler (2001a). 
Firstly, we used other images than those originally used. In a pilot study it was found that 
more differences than similarities between the images used in the focus manipulation by 
Mussweiler were listed (images taken from Markman & Gentner, 1996; Mussweiler, 
2001). Instead of these pictures we used two pictures from Dürer (see figure 3.1) 
recommended by Mussweiler (personal communication, 2004). According to Mussweiler 
these images were better balanced with regard to the number of similarities and 
differences people were able to find. Secondly, the task was partially computerized, 
whereas the procedure Mussweiler used was a paper and pencil task. Participants were 
asked to compare the images (printed on a piece of paper) and were instructed to list as 
many similarities or dissimilarities (depending on the condition) as they could find using a 
computer interface. Having participants list the similarities or dissimilarities on a 
computer minimised the delay between the focus priming and the second study, the 
evaluation of biomass which took place on the computer as well. 
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Figure 3.1: Images used within the focus manipulation. Participants were given both images 
printed on a piece of paper and were asked to either list as many similarities, or list as many 
dissimilarities as they could find. Both images are created by Albrecht Dürer (the left image was 
made in 1511, the right image was made in 1498). 

 
Procedure. Participants read an instruction stating that they were to participate in 

a series of unrelated studies. The first ‘study’ was the focus manipulation, in which 
participants were asked to list as many similarities or differences between two pictures as 
they could. After participants typed in the last similarity or dissimilarity the next study 
started immediately. Participants read a short introduction explaining that the second 
study was about the use of energy sources for the generation of electricity. Within this 
introduction the context object (sunlight or coal) was mentioned as an example of an 
energy source7. Next biomass was introduced by simply stating that biomass was an 
energy source. Participants were not provided a description of biomass, and care was 
taken to ensure that no words suggesting either similarity or dissimilarity were used. After 
the introduction participants evaluated the environmental friendliness of the use of 
biomass on six seven-point unipolar scales ranging from 0 (not at all) to 6 (very). During 
evaluation of biomass the text used for the introduction remained visible. The following 
six items were used to measure to what extent participants thought biomass to be 
environmentally friendly: environmentally friendly, environmentally unfriendly, clean, 
damaging, polluting, and sustainable. After evaluating biomass participants indicated the 

                                                 
7 The text used for introduction of the context objects was (translated from Dutch): “In a moment you will 
receive several questions regarding the use of energy sources for the generation of electricity. An energy 
source with which electricity can be generated is sunlight." 
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extent to which they thought the use of biomass and the context object were similar or 
different on a 7-point scale ranging from -3 (different) to +3 (similar). Participants then 
answered a set of questions measuring attitude strength, and were asked to describe 
biomass as detailed as they could. They were further asked to write down as many 
similarities and dissimilarities between biomass and the context object as they could think 
of. Next participants evaluated the use of the context object, demographics were collected, 
and participants were paid and thanked. 

3.3.2 Control variables 

Attitude strength. The results from Experiment 1 show that especially weak 
attitudes (specifically those low on embeddedness) are sensitive to context effects. 
Therefore in the remainder of this thesis attitude strength is measured and used as a 
control variable. In this and the following experiments scores for embeddedness and 
commitment are constructed by averaging the item scores used to measure the 
dimensions. After reverse coding the negative items a measure of embeddedness 
(commitment, importance, knowledge, frequency of thought; Cronbach's α = .86) and a 
measure for commitment (confidence, and certainty; Cronbach’s α = .96) was constructed 
by averaging the scores for the items resulting in two scale ranging from -3 (low 
embedded/low commitment) to +3 (high embedded/high commitment). The averages for 
embeddedness, M = -1.62, SD = 1.13, and commitment, M = -0.89, SD = 1.37, were low 
indicating that attitudes were relatively weak.  

3.3.3 Manipulation checks 

Number of similarities and differences between images. During the focus 
manipulation participants either were asked to list similarities or they were asked to list 
dissimilarities between the two images. A t-test revealed that more dissimilarities than 
similarities were listed (t(88) = 2.02, p = .006), suggesting an imbalance in ease with which 
similarities and dissimilarities could be found. Participants were, however, able to list a 
fair number of similarities (M = 7.70, SD = 2.60), and dissimilarities (M = 9.70, SD = 4.07). 

Context evaluation. A measure of attitudes towards the use of sunlight and coal as 
energy sources for the generation of electricity was based on six items using seven-point 
unipolar scales (environmentally friendly, environmentally unfriendly, good, bad, 
positive, negative; Cronbach’s α=.98). After reverse coding the negative items, the scores 
were averaged and recoded to form a measure of attitude towards the context object 
ranging from -3 (very negative) to +3 (very positive). On average the use of sunlight was 
evaluated as positive, M = 2.64, SD = 0.41, and coal was evaluated as negative, M = -1.13, 
SD = 1.06. An ANOVA with focus and context valence as independent variables and 
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evaluation of the context as the dependent variable only showed a significant main effect 
of context valence, F(1,86) = 491.36, p < .001. The main effect of focus and the interaction 
between focus and context valence were both not significant, F’s < 1. This indicates that 
the evaluation of the context objects was not influenced by the focus manipulation.  

3.3.4 Results 

Perceived similarity between context and biomass. We hypothesized that when 
participants were procedurally primed to focus on similarities they would perceive the 
context and the target objects as more similar than when primed with a dissimilarity 
focus. An ANOVA with focus and context valence as independent variables and perceived 
similarity as the dependent variable revealed that the focus manipulation did not 
influence perceptions of similarity. Neither of the effects was significant F’s < 1. On 
average participants evaluated biomass and the context objects as slightly different (M =  
-0.36, SD = 1.56). As a second measure of similarity between the context and the target 
object the number of similarities and differences listed were analysed. Two t-tests were 
conducted using focus as the independent variable and number of similarities and number 
of differences listed as the dependent variables. Results indicated that the focus 
manipulation did not influence the number of similarities or the number of differences 
listed, t’s < 1. The average number of similarities, M = 1.60, SD = 0.77, and differences, M = 
1.91, SD = 1.21, listed was low. Taken together, these results indicate that the focus 
manipulation did not influence perceived similarity directly, and neither did it influence 
the number of similarities and differences between the context and biomass participants 
thought of.  

Evaluation of biomass. A measure for environmental friendliness of biomass was 
based on the scores on the six environmental friendliness related items (environmentally 
friendly, environmentally unfriendly, clean, damaging, polluting, and sustainable). After 
reverse coding the negative items, scores were averaged (Cronbach’s α = .89) and recoded 
to form one measure of environmental friendliness of biomass ranging from -3 
(environmentally unfriendly) to +3 (environmentally friendly). An ANOVA was 
conducted with context valence and focus as the independent variables and 
environmental friendliness of biomass as the dependent variable. The main effect of 
context valence was marginally significant, F(1,86) = 3.34, p = .07, ηp2 = .04, with biomass 
being evaluated as more environmentally friendly with sunlight as the context object, M = 
0.74, SD = 1.08, than with coal, M = 0.30, SD = 1.19 (see table 3.1). The main effect of 
focus was not significant, F < 1. The interaction between context valence and focus was 
marginally significant, F(1,86) = 3.04, p = .09, ηp2 = .03. The pattern of means indicated that 
assimilation occurred after a dissimilarity focus, and not after a similarity focus. This goes 
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against our expectations, and suggests that procedurally priming participants to search for 
similarities or dissimilarities might have a counterintuitive influence.  

 
Table 3.1: Environmental Friendliness of Biomass as a result of Focus of Attention and Context 
Valence 

 Context Valence 

Focus of Attention Positive (sunlight) Negative (coal) 

Similarity focus 0.55 (1.00) 0.53 (1.10) 
Dissimilarity focus 0.92 (1.15) 0.07 (1.26) 

Note: Values in the table are means on a scale from -3 (environmentally unfriendly) to +3 (environmentally 
friendly) with standard deviations in parentheses. 

 

3.3.5 Conclusions and discussion 

In Experiment 2 we manipulated people’s focus of attention for similarities or 
differences. Building on research by Mussweiler (2001a), we expected this focus 
manipulation to influence perceived similarity between the context and the target objects. 
A similarity focus was expected to result in participants perceiving objects as more similar, 
and resulting in assimilation. Focussing participants on dissimilarities, on the other hand, 
was expected to result in participants perceiving objects as more dissimilar, resulting in 
contrast. The results from the current study did not show the expected moderating role of 
the focus of attention on the direction of context effects. They showed a marginally 
significant main effect of context valence (indicating assimilation) and a marginally 
significant interaction effect of context valence and focus on environmental friendliness 
of biomass. The pattern of means of the interaction, however, goes against the hypothesis. 
Only when participants were primed with the dissimilarity focus did assimilation occur.  

It might be argued that, following the logic of the SAM (Mussweiler, 2001a, 2003a, 
2003b), one of the boundary conditions for a focus manipulation to influence the features 
(similarities or dissimilarities) that are activated might be that people have prior beliefs 
about the target object. Difficulty in finding similarities/dissimilarities has been suggested 
(Mussweiler, 2003a, 2003b) to result in participants using this experience to conclude that 
there are little (if any) similarities (or dissimilarities). Much like an ease of retrieval effect 
(Haddock, 2000; Wänke, Schwarz, & Bless, 1995), participants might conclude from their 
difficulty in actually finding similarities or dissimilarities that their initial perception 
might be incorrect. If two objects were initially thought to be similar, being unable to 
come up with similarities between the objects might lead people to conclude that they are 
not that similar after all. Although this reasoning seems plausible at first hand, the results 
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from the current study do not support this view. The focus manipulation did not influence 
perceived similarity of the context object and biomass, nor did it influence the number of 
similarities and dissimilarities listed. The results further show that participants were able 
to list both similarities and differences between the context object and biomass. Therefore 
it seems unlikely that the results are due to an ease of retrieval effect. 

It might also be argued that not finding the expected result is attributable to the 
priming task being a too subtle manipulation of perceived similarity. While the focus 
manipulations might predispose participants to look for similarities (or differences), it does 
not provide information on whether or not the context object and biomass are indeed 
similar (e.g. share category membership). In Experiment 3 we therefore use categorization 
as a more direct manipulation of perceived similarity. Presenting the context object and 
biomass as belonging to the same category informs people in a more direct way that the 
two objects have something in common. Alternatively, presenting the context object and 
biomass as belonging to different categories suggests to people that the two objects are 
different. 

3.4 Experiment 3: Categorization as moderator of the direction of 
context effects8 

In Experiment 3 perceived similarity was again manipulated. Instead of using a 
similarity focus manipulation as used in Experiment 2, we manipulated shared category 
membership. We suggest categorization to be a more direct manipulation of similarity or 
dissimilarity between two objects. When the context and target object are members of the 
same category participants can assume the objects to be related, influencing the perceived 
similarity between the target and the context object. Because the two objects share 
category membership persons may assume the unknown target object to have attributes 
similar to the context object. In terms of the inclusion/exclusion model (Schwarz & Bless, 
1992a) the contextual information will be included in the target representation. When the 
context and target objects do not share the same category, this may lead persons to 
conclude that the target object is less likely to hold attributes associated with the context 
object. In terms of the inclusion/exclusion model (Schwarz & Bless, 1992a) the contextual 
information will be excluded from the representation of the target object. We therefore 
hypothesize category membership to moderate the direction of context effects. 
Assimilation is expected when the context and target object are presented as members of 
the same category. Contrast was expected when the context and target objects do not 
share category membership. 

                                                 
8 This experiment was conducted as part of a masters thesis by Imre Janse (Janse, 2006) 
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3.4.1 Method 

Participants and Design. In total 183 students (90 female, 89 male, 4 unknown) 
from Fontys College Eindhoven participated in the research. The study had a 2 (context 
valence: sunlight vs. coal) x 3 (categorization: same, different, no categorization) between 
subjects design. The dependent variable was the environmental friendliness of biomass. 

Stimulus materials. The categorization manipulation consisted of 3 conditions: no 
categorization, same category, and different category. Except for the no categorization 
condition, category membership was manipulated by telling participants that energy 
sources could be categorized in one of four groups. Participants were told that energy 
sources were categorized in one of the groups according to a Dutch norm. The groups 
were represented by four meaningless symbols. Using such symbols as category identifiers 
made it possible to categorize energy sources without implying a hierarchy between the 
groups. Using A,B,C as labels for the groups would have implied a hierarchy (First A, then 
B, then C), and using green or grey energy as labels for the groups could have directly 
influenced evaluation of biomass (green biomass is better than grey biomass). In the 
categorization conditions participants were either told that the context object was, 
according to the Dutch norm, part of a group denoted by a blue triangle, or they were told 
that the context object was part of a group denoted by a magenta square. In the 
categorization conditions, biomass was introduced next and participants were told that 
biomass was part of the group of energy sources denoted by the blue triangle. 
Consequently, depending on the symbol used to denote the group in which the context 
object was placed, the context object and biomass either were members of the same group 
(blue triangle) or they were members of different groups (magenta square vs. a blue 
triangle). No additional information was given concerning the content of the categories, 
or on what grounds the energy sources were categorized. In the no categorization 
condition the symbols and categorization information were not presented to participants.  

Procedure. Participants were told that the research was about the use of energy 
sources for the generation of electricity. In the categorization conditions participant were 
given the categorization information introducing the groups of energy sources and the 
accompanying symbols. In the control condition the grouping of energy sources and use 
of symbols was not mentioned. Next, the context object (sunlight or coal) was introduced 
to the participants, constituting the context valence manipulation. After introduction of 
the context object, biomass was introduced as previously described in the stimulus 
materials section. Participants then evaluated biomass on six unipolar seven-point scales 
measuring environmental friendliness of biomass ranging from 0 (not at all) to 6 (very). 
After this, participants answered a range of questions measuring attitude strength, and 
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were asked to indicate their agreement with eight statements designed to measure the 
extent to which participants thought the context object and biomass were similar and 
belonged to the same category. Participants then rated the credibility of the categorization 
of the energy sources, evaluated the category in which biomass was included, and 
evaluated the use of the context objects for the generation of electricity on six unipolar 
scales (environmentally friendly, environmentally unfriendly, bad, good, positive, and 
negative). Participants were debriefed, thanked, and paid for their participation. 

3.4.2 Control variable 

Attitude strength. After reverse coding the negative items measures of 
embeddedness (commitment, importance, knowledge, frequency of thought; Cronbach's 
α=.77) and commitment (confidence, and certainty; Cronbach’s α=.89) were constructed 
by averaging the scores for the items resulting in two scales ranging from -3 (low 
embedded/low commitment) to +3 (high embedded/high commitment). The averages for 
embeddedness, M= -0.92, SD=1.04, and commitment, M = -0.45, SD = 1.46, were low 
indicating that attitudes were relatively weak.  

3.4.3 Manipulation checks 

Categorization. Eight statements9 were used to measure the extent to which 
participants perceived the context object and biomass as similar and belonging to the same 
category. These statements were used to assess the success of the categorization 
manipulation. Half of the statements were negatively oriented (towards exclusion and 
dissimilarity), the other half were positively oriented (towards inclusion and similarity). 
Agreement with the statements was measured on 7-point scales ranging from 0 (do not 
agree) to 6 (completely agree). After reverse coding the negatively oriented items one 
scale (Cronbach's α = .89) for inclusion/exclusion was constructed ranging from 0 
(exclusion) to 6 (inclusion). Results from a t-test showed that introducing the target and 
context objects as members of the same category resulted in higher scores on the 
inclusion/exclusion scale, M = 2.82, SD = 1.08, than did introducing the objects as 
members of different categories, M = 2.29, SD = 0.92, t(120) = 2.93, p = .004.  

Context evaluation. A measure of attitudes towards the use of sunlight and coal as 
energy sources was constructed from the six items measuring the evaluation of the context 
objects (environmentally friendly, environmentally unfriendly, good, bad, positive, 

                                                 
9 Examples of statements used are: “To me biomass and sunlight are two similar energy sources”, “Biomass 
and sunlight are two examples of energy sources that belong in one and the same category”, “To me biomass 
and sunlight are incomparable”, “Biomass and sunlight are two energy sources that are bracketed together”, 
and “To me biomass is fundamentally different from sunlight”. 
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negative; Cronbach's α = .96). Each evaluation was measured on a seven-point scale 
ranging from 0 (not at all) to 6 (very). After reverse coding the negative items the scores 
were averaged and recoded to form a measure of the attitude towards the context object 
ranging from -3 (very negative) to +3 (very positive). An ANOVA was conducted with 
context valence and categorization as the independent and evaluation of the context 
objects as the dependent variable. Only the main effect of context valence was significant, 
F(1,176) = 461.68, p < .001. On average the use of sunlight was evaluated as positive, M = 
2.36, SD = 0.76, and the use of coal was evaluated as negative, M = -0.71, SD = 1.36. 
Neither the main effect of categorization, F < 1, nor the interaction between context 
valence and categorization was significant, F(1,176) = 2.15, p = .12. This indicates that the 
evaluation of sunlight and coal was not influenced by the categorization manipulation. 

3.4.4 Results 

After reverse coding the negative items, scores for the six items measuring 
environmental friendliness of biomass (environmentally friendly, environmentally 
unfriendly, clean, damaging, polluting, and sustainable; Cronbach's α = .88) were averaged 
and recoded to form a measure of environmental friendliness of biomass ranging from -3 
(environmentally unfriendly) to +3 (environmentally friendly). Environmental 
friendliness of biomass was subjected to an ANOVA with categorization and context 
valence as the independent variables. The main effect of context valence was marginally 
significant, F(1,177) = 3.39, p = .07, ηp2 = .02, indicating assimilation. Biomass was 
perceived as slightly more environmentally friendly when sunlight was presented, M = 
0.62, SD = 1.05, than when coal was presented M = 0.34, SD = 1.03 (see Table 3.2 for 
means for all conditions). The main effect of categorization and the interaction effect 
between context valence and categorization were not significant, F's < 1. Simple effect 
analyses were conducted nonetheless as our hypothesis concerned specific conditions of 
categorization. These analysis showed assimilation to have occurred only in the inclusion 
condition, F(1,177) = 3.99, p = .06. For both the control and the exclusion condition 
context valence did not influence the evaluation of biomass, F’s < 1. These findings suggest 
that the occurrence of assimilation may have been enhanced by the presentation of the 
context and target objects as members of the same category. The opposite was not found, 
however. When the context and target object were presented as members of different 
categories, no indication of contrast was found. 
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Table 3.2: Environmental friendliness of biomass as a result of Categorization and Context Valence 

 Context Valence 

Categorization Positive (sunlight) Negative (coal) 

Same category 0.66 (1.08) 0.14 (1.12) 
Different category 0.45 (1.01) 0.37 (0.91) 
No categorization 0.76 (1.07) 0.63 (1.07) 

Note: Values in the table are means on a scale from -3 (environmentally unfriendly) to +3 (environmentally 
friendly) with standard deviations in parentheses. 

 

3.4.5 Discussion 

We expected categorization to moderate the direction of context effects. Inclusion 
of biomass in the same category as the context object (sunlight or coal) was expected to 
result in assimilation, while exclusion was expected to result in contrast. The results show 
little evidence that categorization moderates the direction of context effects. Assimilation 
occurred regardless of categorization, although more detailed analyses of the context 
effects qualify this conclusion. While the interaction between context valence and 
categorization was not significant, simple effect analyses provide an indication that 
assimilation only occurred when the context and target object were presented as members 
of the same category. This finding is consistent with our hypothesis for the inclusion 
condition and suggests that presenting the context and the target as belonging to the same 
category increases the likelihood of assimilation. Participants may have inferred that 
because the two objects belong to the same category they must be somewhat alike, 
enhancing assimilation. Presenting the context and the target as belonging to two 
different categories did not result in contrast. This suggests that perceiving two objects to 
hold memberships in different category is insufficient to differentiate between these 
object such that contrast would result. This finding is contradictory to previous findings of 
other authors (e.g., Wänke et al., 2001). Wänke et al. (2001) argued, and found evidence 
that without the activation of shared category membership the presentation of an 
exemplar results in contrast effects. They argued that when the context and target object 
do not share a category, the context object is more likely to be used as a standard of 
comparison. Although shared category membership might indeed increase the likelihood 
of assimilation, it has been suggested that for the context to be used as a standard of 
comparison, several supplementary conditions have to be fulfilled (e.g. Cooke, Sujan, 
Sujan, & Weitz, 2002; Stapel & Winkielman, 1998; Stapel & Koomen, 2000; 2001). 
According to Cooke et al. (2002) factors that enhance discrimination between the context 
and the target object increase the likelihood of contrast. More specifically, they found that 
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when additional information (a 10 second music clip) about the target object (a new and 
unfamiliar CD) was provided, participants contrasted the target with the context (six 
highly preferred CD's; Cooke, et al., 2002). Stapel and Winkielman (1998) and Stapel and 
Koomen (2000; 2001) have shown that, for comparison contrast to occur the objects have 
to be categorically similar, the activated information has to be perceived as appropriate, 
and the contextual information has to be distinct (i.e. people need to have a concrete 
representation of the context). Possibly, people’s representation of the use of sunlight and 
coal may not have been concrete enough, and may have been suitable for the use as a 
standard of comparison. The fact that we did not find contrast when the context and 
target objects were presented as members of different categories may thus suggest that 
presenting the context and target objects as members of distinct categories may not be 
sufficient for people to have distinct representations of the use sunlight and coal for the 
generation of electricity. 

In sum, the results from Experiment 3 provide little evidence for the hypothesis 
that perceived similarity moderates the direction of context effects for biomass. Instead, 
the marginally significant main effect of context valence (assimilation) suggests that 
context valence has a direct effect on the evaluation of biomass. Taking into account 
findings from Stapel and Winkielman (1998) and Stapel and Koomen (2000, 2001) our 
results may be explained as the result of the contextual information not being distinct 
enough. As a result the context may not have been suitable for use as a standard of 
comparison.  

3.5 General discussion 
Two experiments were conducted to investigate the moderating influence of 

perceived similarity on the direction of context effects. Perceived similarity was 
manipulated by using a focus priming procedure (Experiment 2) and a categorization 
manipulation (Experiment 3). In neither Experiment 2 nor Experiment 3 did we find 
compelling evidence for the expected influence of perceived similarity on the direction of 
context effects. In previous research similarity and categorization have been found to 
influence the direction of context effects (e.g. Mussweiler, 2003a; 2003b; Wänke et al, 
2001). Our studies show, however, there was little evidence that these factors influence 
the direction of context effects for the evaluation of the target object: biomass. Only in 
Experiment 3 did we find some evidence of an effect of categorization on the direction of 
context effects. Simple effect analyses indicated that assimilation only occurred when the 
context and target were members of the same category. However, there was no evidence 
for the occurrence of contrast when the context and target were presented as members of 
different categories. 
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Instead of the expected moderating influence of perceived similarity on the 
environmental friendliness of biomass, the results from both experiments provide 
indications for a main effect of context valence. In both Experiment 2 and Experiment 3, 
context valence had a marginally significant effect on environmental friendliness of 
biomass, indicating assimilation. Interestingly, across the two studies, one variable has 
been kept constant. In both studies the context objects (sunlight and coal) were presented 
as examples of energy sources without providing any additional information on these 
context objects. Also, in both studies, participants were told that the context and the 
target were energy sources, suggesting categorical similarity in the view of Stapel and 
Winkielman (1998). According to Stapel and Winkielman (1998) comparison, resulting in 
contrast, is only possible when objects are members of a same class of objects. For 
instance, while two animals can be compared to each other, and two humans can be 
compared to each other, an animal is not readily comparable to a human (Stapel & 
Winkielman, 1998). According to Stapel and Winkielman (1998) and Stapel and Koomen 
(2000) class similarity alone is, however, not enough for comparison contrast to occur. 
Only when the contextual information is sufficiently distinct can it be used for the use as 
a standard of comparison. Several studies have indeed shown distinctness to moderate the 
direction of context effects (Martin & Seta, 1983; Stapel & Winkielman, 1998; Stapel & 
Koomen, 2000, 2001) with indistinct information resulting in assimilation and distinct 
information resulting in contrast. 

Distinct contextual information is information that constitutes a separate entity 
with clear object boundaries, instead of more abstract information that lacks clear object 
boundaries such as traits (Stapel & Winkielman, 1998). Although sunlight and coal are 
exemplars of energy sources, it seems unlikely that people’s representations of these 
energy sources are as clear cut as those of cultural icons like Einstein that have been found 
to represent distinct information. It seems plausible that people’s representation of 
sunlight and coal may be somewhat vague, and may lack distinctness. People’s 
representations of energy sources may thus be associative in nature, with the presentation 
of these energy sources activating related indistinct information. The marginally 
significant main effects of context valence in both Experiment 2 and 3 are consistent with 
the suggestion that the contextually activated information was indistinct in these 
experiments. If indeed distinct information is a prerequisite for contrast to occur, 
manipulating distinctness of the contextually activated information should influence the 
direction of the context effects. In Chapter 4 we will investigate the hypothesis that 
distinctness of contextual information influences the direction of context effects.  

 



 

 

Chapter 4  

The roles of distinctness, salience, and cognitive capacity in 
context effects10 

 
 
 

In this chapter we investigate the moderating influence of distinctness of the contextual 
information on the direction of context effects. In two experiments distinctness of the 
contextual information was manipulated and found to moderate the direction of context 
effects. Results from the second experiment further show comparison contrast occurs only 
when sufficient cognitive capacity is available. Comparison contrast is thus found to be a 
cognitively demanding process. Assimilation on the other hand is not moderated by 
cognitive capacity, indicating the process underlying assimilation is relatively effortless. 
Comparing the results from the two experiments suggests that presenting the context 
saliently rather than inconspicuously results in stronger context effects. Evaluation of 
biomass also proved to take less time when the context object is presented saliently. The 
results from these studies support the hypothesis that the strength of context effects is 
influenced by the salience of the contextual information, while the direction of context 
effects (assimilation or contrast) depends on the distinctness of the contextual information 
and the availability of cognitive capacity. In conclusion these studies show interpretation 
and comparison as the processes underlying assimilation and contrast for the evaluation of 
a novel object like biomass. 

 

                                                 
10 This chapter is based on van den Hoogen, Meijnders & Midden (2006a), and van den Hoogen, Meijnders & 
Midden (2006b). 
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4.1 Introduction 
In the previous two chapters we investigated several factors assumed to influence 

the occurrence and direction of context effects. Results from Experiment 1 (discussed in 
chapter 2) showed that the contextual presence of another energy source (sunlight or coal) 
influenced evaluation of biomass for persons holding weak attitudes but not for persons 
holding strong attitudes. These results are consistent with the hypothesis that persons 
holding weak attitudes have little chronically accessible associations with biomass, and are 
influenced by temporarily activated information when evaluating biomass. In chapter 3 
we investigated the moderating influence of perceived similarity on the direction of 
context effects. The results from Experiments 2 and 3 did not indicate a moderating role of 
perceived similarity. Instead, in both experiments a marginally significant main effect of 
context valence was found, suggesting assimilation regardless of perceived similarity. In 
discussing these experiments we argued that characteristics of the contextually activated 
information, such as distinctness, could explain the lack of the expected moderating 
influence of perceived similarity on the direction of the context effects. According to 
Stapel and Koomen (2000), distinctness of the contextual information influences how the 
contextual information is used: as an interpretation frame or as a standard of comparison. 
In this chapter we will discuss and investigate the effects of distinctness on the direction 
of context effects.  

4.1.1 Distinctness of contextual Information 

The direction in which the context influences evaluation of a target object has 
been found to depend on characteristics of the contextually activated information. One of 
these characteristics is the extent to which the contextual information constitutes a 
separate entity with clear object boundaries (e.g. Hitler), or is more abstract information, 
and lacks clear object boundaries (e.g. traits such as hostility, Stapel & Winkielman, 1998). 
This property of contextual information, distinctness, has been found to influence the 
direction of contextual influence, with contrast resulting from the activation of distinct 
contextual information and assimilation resulting from the activation of indistinct 
contextual information (e.g. Martin & Seta, 1983; Stapel & Koomen, 2000; Stapel & 
Winkielman, 1998). When contextually activated information is indistinct, the 
information can be used as an interpretation frame: The activated indistinct information is 
then included in the representation of the target object, subsequently resulting in 
assimilation. Distinct contextual information, on the other hand, constitutes a concrete 
representation of the context object with clear object boundaries. This distinct contextual 
information can be used as a standard of comparison, resulting in a contrast effect for the 
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evaluation of the target object (e.g. Stapel & Koomen, 2000). Several studies have shown 
that contrast is indeed more likely to occur when the context spontaneously activates a 
concrete and distinct representation (e.g. a cultural icon such as Einstein; Stapel & 
Koomen, 2000), or when a concrete representation has been formed by having 
participants evaluate the context object (Martin & Seta, 1983; Stapel & Koomen, 2000; 
Stapel & Winkielman, 1998). Thus, the direction of contexts effect has been found to 
depend on the distinctness of the contextual information. Besides characteristics of the 
contextual information (like distinctness) characteristics of the target object have been 
found to influence the direction of context effects. Stapel and Koomen (2000) have shown 
assimilation when contextual information was indistinct and the target was perceived as 
mutable - that is, the representation of the object is perceived as variable over time - and 
needed to be interpreted. Assimilation when indistinct contextual information was 
presented was, however, not found when the target was perceived as immutable and 
stable. These results suggest that as a representation of a target object is unstable, 
temporarily activated information may result more easily in assimilation. For the 
evaluations of novel objects for which representations are likely to be unstable and 
mutable, assimilation might thus be more likely than contrast. Consistent with this idea, 
research by Herr (1989 Experiment 1) indicated assimilation to be more likely for 
hypothetical objects as target object than for real objects. 

Most studies on the effects of distinctness of contextual information have been 
conducted within the domain of social comparison. Although we acknowledge that the 
target object in the present study differs from target objects used in social comparison 
research, we see no reason to assume different processes underlying context effects in our 
domain. We assume the same processes to underlie the occurrence of assimilation and 
contrast effects (interpretation and comparison processes) on the evaluation of novel 
products and objects in our environment. We expect that the activation of another energy 
source (e.g. sunlight and coal) influences the associations accessible at the time of 
evaluation of biomass. Mentioning the use of energy sources for the generation of 
electricity will activate environment related associations, and people will use these 
associations when forming a representation of biomass, resulting in assimilation. 
However, when the context object is evaluated prior to evaluation of the target object, the 
associations will be linked to the context objects resulting in distinct contextual 
information (e.g. Stapel & Winkielman, 1998). This distinct contextual information is 
expected to be used as a standard of comparison, resulting in contrast. 
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4.1.2 Cognitive capacity 

Building on several studies in social comparison research we hypothesize 
distinctness of contextual information to moderate the direction of contextual influence. 
There are, however, several differences between self evaluation and the evaluation of an 
energy source that should be considered. Because of the importance of the self it has been 
argued that comparison of the self with others is a fast and automatic process that requires 
a minimum of cognitive effort. Specifically, Stapel and Blanton (2004) suggested that, as a 
result of repeated practise in comparing the self to others this process may be 'automatic', 
reducing cognitive demand, and resulting in more effortless comparative contrast. 
Assuming such an effect of repeated practice implies that comparative contrast, at least for 
social comparison, depends on available cognitive resources. Further, the importance of 
the self - compared to the evaluation of other persons or objects - makes it more likely 
that people will expend cognitive effort on the comparison task at hand, increasing the 
likelihood of contrast when contextual information is distinct. Other studies on context 
effects focussing on the processes underlying assimilation and contrast also indicate that 
contrast is the outcome of an effortful process, albeit the result of a different process. In 
several studies (Martin, Seta & Crelia, 1990; Meyers-Levy & Tybout, 1997) it was found 
that correction for potential contextual influences, a process these authors also found to 
result in contrast, is effortful. Using a cognitive load manipulation during the priming task 
(activating either positive or negative concepts) Martin et al. (1990) found that contrast, 
which resulted from correction for the influence of the activated concepts, occurred only 
when participants had ample cognitive capacity. Likewise, other research shows that 
contrast is more likely to occur when people had sufficient resources available (Meyers-
Levy & Tybout, 1997), and were more likely to expend cognitive effort on the task (e.g. 
were high in need for cognition (NFC): Martin, et al., 1990). Although the processes 
assumed to result in contrast differ between the studies by Stapel and Blanton (2004) and 
the studies by Martin et al. (1990) and Meyers-Levy and Tybout (1997), they share the 
notion that contrast results from an effortful process. According to Schwarz (1995) both 
correction and comparison processes require cognitive capacity. For the hypothesis that 
contrast results from an effortful process, it seems to matter little whether this process is 
assumed to be a correction process, or a comparison process. According to Schwarz (1995) 
contrast is an effortful process and hypothesized that when contrast requires more 
cognitive capacity than available, assimilation will occur: “When individuals’ cognitive 
capacity is taxed by some other task, or when they are not motivated to invest the 
necessary effort, they proceed on the basis of the default assumption that what comes to 
mind reflects their reaction to the target” (Schwarz, 1995, pp 352). 
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In the current chapter we describe two experiments that were conducted to test 
the hypothesis that the evaluation of a new object (biomass) is influenced by contextually 
activated information. We hypothesize that the direction of the contextual influence 
depends on the distinctness of the contextual information (e.g. Martin & Seta, 1983; Stapel 
& Koomen, 2000). We further hypothesize that the occurrence of contrast, resulting from 
an effortful comparison process, is moderated by cognitive capacity, while assimilation is 
not. Unlike the evaluation of a social object, the evaluation of a new technology like 
biomass is not likely to be an automatic and fast process; neither do we assume persons to 
judge the topic as very important. Whether or not assimilation and contrast will occur, 
and the sensitivity of the evaluation of biomass to these contextual influences may 
therefore differ from the effects found in the domain of social comparison. In the first 
experiment the influence of distinctness of contextual information on the direction of 
context effects was investigated. In the second experiment, the influence of distinctness of 
the contextual information and cognitive capacity on context effects was investigated to 
test the hypothesis that comparison, but not interpretation, is a cognitively demanding 
process. 

4.2 Experiment 4: Distinctness as moderator of the direction of 
context effects 

In this experiment the effect of distinctness on the direction of the contextual 
influence on evaluation of a new and unfamiliar energy source (biomass) is studied. Based 
on research by Stapel and Koomen (2000), we expect assimilation when the contextual 
information is indistinct, but contrast when the contextual information is distinct. When 
the contextual information is indistinct, associations activated by the presentation of the 
context object (e.g. environmentally friendly is expected to be activated when sunlight is 
mentioned as an energy source) are expected to be incorporated in the representation of 
biomass, resulting in assimilation. When contextual information is distinct, on the other 
hand, it is expected that the context will be used as a standard of comparison, resulting in 
contrast. 

4.2.1 Method 

Participants and Design. A total of 115 students from Fontys College in Eindhoven 
participated in the research and were randomly assigned to one of four conditions. The 
experiment had a 2 (context valence: positive vs. negative) x 2 (context distinctness: 
indistinct vs. distinct) between subjects design with environmental friendliness of biomass 
as the dependent variable. Seven participants were excluded from the analyses because 
they previously participated in a similar experiment. 
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Procedure. Participants were seated in front of a computer and read a short 
introduction in which they were told the research was about the use of energy sources for 
the generation of electricity. Within this introduction, either sunlight (positive context 
object) or coal (negative context object) was mentioned as an example of an energy source. 
The introduction remained visible on the top of the screen during evaluation of the target 
object (biomass). In the distinct context condition participants evaluated the context 
object on six environment related items (e.g. environmentally friendly) prior to 
presentation and evaluation of the target object (manipulation previously used by Stapel & 
Koomen, 2000 and Stapel & Winkielman, 1998). The target object was presented next, and 
participants evaluated the environmental friendliness of the use of biomass for the 
generation of electricity. The time participants needed to evaluate the use of biomass was 
also recorded. Next they answered a set of questions measuring the strength of attitudes 
towards the use of biomass. Participants in the indistinct context conditions then 
evaluated the use of the context objects (items used: environmentally friendly and 
environmentally unfriendly). Participants were paid, and thanked for participation.  

4.2.2 Control variable 

Attitude strength. After reverse coding the negative items measures of 
embeddedness (commitment, importance, knowledge, frequency of thought; Cronbach's α 
= .82) and commitment (confidence, and certainty; Cronbach’s α = .89) were constructed 
by averaging the scores for the items resulting in two scales ranging from -3 (low 
embedded/low commitment) to +3 (high embedded/high commitment). The averages for 
embeddedness, M = -1.62, SD = 1.01, and commitment, M = -0.50, SD = 1.33, were low 
indicating that attitudes were relatively weak. 

4.2.3 Manipulation check 

Context evaluation. To check whether coal was indeed evaluated as an 
environmentally unfriendly energy source, and sunlight as an environmentally friendly 
energy source, a measure of environmental friendliness of the context objects was 
constructed using the 2 items (environmentally friendly, environmentally unfriendly) on 
which the context objects were evaluated. After reverse coding the negative item, scores 
were averaged to form a measure of environmental friendliness of the context objects 
(Cronbach’s α = .96) ranging from -3 (environmentally unfriendly) to +3 (environmentally 
friendly). The use of sunlight for the generation of electricity was evaluated as more 
environmentally friendly, M = 2.36, SD = .67, than was the use of coal, M = -1.32, SD = 
1.34, t(106) = 18.08, p < .001. 
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4.2.4 Results 

Environmental friendliness of biomass was measured using six unipolar seven-
point scales (environmentally friendly, environmentally unfriendly, harmful, polluting, 
clean, and sustainable; Cronbach's α = .88). After reverse coding the negative items the 
scores for the items were averaged, resulting in a scale for environmental friendliness 
ranging from -3 (environmentally unfriendly) to +3 (environmentally friendly). This 
combined score was subjected to a 2 (context valence) x 2 (context distinctness) ANOVA. 
The main effects of context valence and context distinctness were not significant, F’s < 1. 
The predicted interaction between context valence and context distinctness was 
significant, F(1,104) = 4.04, p = .05, ηp2 = .04. Simple effect analyses revealed that when the 
context was distinct, biomass was evaluated as less environmentally friendly with sunlight 
as the context, M = 0.30, SD = 1.12, than with coal as the context object, M = 0.87, SD = 
1.11, F(1,104) = 3.75, p = .06. When the context was indistinct, environmental friendliness 
of biomass was not influenced by the activation of sunlight, M = 0.55, SD = .99, or coal, M 
= 0.28, SD = 1.08, as context objects, F < 1 (see Table 4.1).  

 
Table 4.1: Mean environmental friendliness of biomass as a function of Context Valence and 
Context Distinctness, with the context object presented inconspicuously. 

 Context Valence 

Context Distinctness Positive (sunlight) Negative (coal) 

Indistinct 0.55 (0.99) 0.28 (1.08) 
Distinct 0.30 (1.12) 0.87 (1.11) 

Note. Values in the table are averages of environmental friendliness of biomass on a scale ranging from -3 
(environmental unfriendly) to +3 (environmental friendly) with standard deviations in parentheses. 

 

4.2.5 Discussion 

The results from Experiment 4 show the expected interaction effect between 
context valence and context distinctness on the evaluation of biomass. This interaction 
indicates that the contextual presence of a judgment-relevant object influenced the 
evaluation of biomass, and that the direction of this influence depends on the distinctness 
of the contextual information. These findings correspond to the influence of context 
distinctness on the direction of context effects previously found by Stapel and Koomen 
(2000) and Stapel and Winkielman (1998) within social comparison research. 

The interaction effect between context valence and context distinctness was 
significant, although rather weak. Furthermore, the expected contrast effect did occur 
while assimilation did not. One explanation for this weak context effect may be the lack 
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of salience of the contextual information. Meyers-Levy and Sternthal (1993) suggested 
that as the time between context presentation and evaluation of the target increases, a 
more potent presentation of the contextual information (e.g. the use of multiple similar 
context objects) may be required for a context effect to occur. Keeping time between 
context presentation and target evaluation constant, this suggests that the strength of 
context activation (e.g. by using more context objects) influences the likelihood (and 
strength) of a context effect. Corresponding with this idea, Srull and Wyer (1979) showed 
that more frequent activation of one construct resulted in stronger priming effects on 
impression formation. Similarly, Bless et al. (2000) found that the accessibility of a larger 
amount of other (non-context) information attenuated the impact of the contextual 
information. When the context object was presented together with other objects, a 
smaller total number of objects (four vs. seven objects) resulted in stronger context effects 
(Bless et al., 2000). Salience of contextual information thus seems to be an important 
variable for the strength of contextual influence. 

In Experiment 4 we presented the context once using a textual presentation. A 
more salient presentation of the context objects, for instance by using both a textual and a 
pictorial presentation, will probably result in stronger context effects, both assimilation 
and contrast. Stapel et al. (1998) showed that activation of traits, with or without an 
accompanying exemplar, results in assimilation. Dato-on and Dahlstrom (2003) have 
suggested that an image does exactly that; it activates both the exemplar as well as traits 
from this exemplar. This implies that using a pictorial presentation of the context object is 
likely to result in assimilation. We argue that by using both textual and pictorial 
presentations of the context object indistinct traits will be more salient, resulting in a 
stronger assimilation effect. Research by Stapel and Koomen (2000) – as well as the results 
from Experiment 4 - showed that distinctness of the contextual information activated at 
the time of target evaluation, determines whether assimilation or contrast will occur. By 
evaluating the context object, the (more saliently) activated traits will become part of the 
concrete and distinct representation of the context object, resulting in contrast. In sum, 
we expect that a more salient activation of the context object will result in stronger 
context effects, both assimilation and contrast. Whether assimilation or contrast will 
occur is expected to depend on the distinctness of the contextual information.  

4.3 Experiment 5: High salience, distinctness, and cognitive 
capacity 

One aim of this study is to replicate the influence of context distinctness on the 
direction of context effects as found in Experiment 4. We expect to find stronger context 
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effects than in Experiment 4, because in the current experiment the contextual 
information will be presented saliently, rather than inconspicuously. Further, we 
investigate the influence of cognitive capacity on the occurrence of assimilation and 
contrast. Consistent with suggestions made by other researchers (Schwarz, 1995; Stapel & 
Blanton, 2004) we assume that comparison contrast is a cognitively demanding process. 
We therefore expect contrast only when contextual information is distinct and cognitive 
capacity is unrestrained. Assimilation is expected to occur when contextual information is 
indistinct, regardless of cognitive capacity. When cognitive capacity is unrestrained, we 
thus expect distinctness to moderate the direction of context effects (as was found in 
Experiment 4). By independently manipulating distinctness of the contextual information 
and cognitive load at the time of evaluation, we set out to show that comparison, resulting 
in contrast, is an effortful process. Compared to the presentation of the context in 
Experiment 4, the context objects in the current study are more saliently activated by 
presenting the context object both textually and pictorially (see Figure 4.1). As previously 
discussed, we expect this increased salience of the contextual information to result in 
stronger context effects than were found in Experiment 4.  

 

  
Figure 4.1: Images used for the presentation of the context object. The images were used in 
addition to the text that was used in previous experiments. The left image was used for the 
presentation of sunlight, the right image for presentation of coal. 

 

4.3.1 Method 

Participants and Design. A total of 208 students from Twente University 
participated in the research (119 female, 86 male). The experiment had a 2 (context 
valence: positive vs. negative) x 2 (context distinctness: indistinct vs. distinct) x 2 
(cognitive load: no load vs. load) between subjects design with environmental friendliness 
of biomass as the dependent variable. Three participants left the cubicles in which the 
experiment was run during the presentation of the context objects just prior to the 
evaluation of biomass. Because of this interference the data from these three participants 



58 / CHAPTER 4 - DISTINCTNESS, SALIENCE, AND COGNITIVE CAPACITY 

are excluded from analyses. The procedure of the study was similar to that of Experiment 
4, but differed in the presentation of the context object. In Experiment 4 the context 
object was presented only textually. To increase the salience of contextual information in 
the current experiment, we presented the context both pictorially and textually. In 
addition, cognitive load was manipulated by having half of the participants perform a 
secondary cognitively demanding task during evaluation of biomass.  

Stimulus materials. Cognitive load was manipulated by means of a number count 
task. The task was modelled after Martin et al. (1990) and consisted of having participants 
count the amount of numbers recited in a random string of letters and numbers. 
Participants were asked to mentally keep track of the total amount of numbers recited. 
The string was created with a program for synthesized speech, allowing us to keep 
constant the timing between each number and letter in the string. The speed was set such 
that the time between each new number or letter was 800 ms. Although difficult, it was 
not impossible for participants to keep track of the numbers.  

Procedure. Participants were asked to take place in front of a computer which 
showed a welcome screen. They then read a short introduction about the research. In this 
introduction participants were told that we were interested in the effects of distraction 
(like sitting in a noisy train while reading an article) on the impressions people form of 
objects. The number count task was introduced as a simulation for such distracters. All 
participants were given a practise trial for the number count task. The practice trial had a 
1 minute duration, and consisted of a string of letters and numbers in which 9 numbers 
were embedded.  

After completion of the practice trial of the number count task participants read 
the instruction of the first part of the study. They were told that the research was about 
the use of energy sources for the generation of electricity. Within this introduction the 
context (sunlight or coal) was mentioned once as an example of an energy source. The text 
remained visible during evaluation of biomass. In the distinct context conditions 
participants were asked to evaluate the context object on six environment related items, 
while in the indistinct context conditions participants did not evaluate the context object 
(c.f. Stapel & Koomen, 2000; Stapel & Winkielman, 1998). Prior to introduction of the 
target object, participants in the cognitive load conditions were instructed to keep track 
(mentally) of the total amount of numbers recited to them while continuing to answer 
questions regarding energy sources. They were explicitly asked to expend equal amounts 
of attention to both tasks. 

Next, participants were asked to evaluate the use of biomass on six seven-point 
unipolar scales ranging from 0 (not at all) to 6 (very). The scales used were six 
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environmental friendliness related items (environmentally friendly, environmentally 
unfriendly, clean, damaging, polluting, and durable). The time participants needed to 
evaluate the use of biomass was also recorded. When participants had evaluated biomass 
they answered several questions measuring attitude strength. Participants in the indistinct 
context conditions then evaluated the environmental friendliness of the use of the context 
objects. Participants were then asked how well they were able to concentrate on the 
evaluation of biomass and whether they were disturbed by the cognitive load task while 
evaluating biomass. These questions constituted the check for the cognitive load 
manipulation. Participants were debriefed, thanked, and paid for their participation. 

4.3.2 Control variable 

Attitude strength. After reverse coding the negative items measures of 
embeddedness (commitment, importance, knowledge, frequency of thought; Cronbach's 
α=.91) and commitment (confidence, and certainty; Cronbach’s α = .90) were constructed 
by averaging the scores for the items resulting in two scales ranging from -3 (low 
embedded/low commitment) to +3 (high embedded/high commitment). The averages for 
embeddedness, M = -1.43, SD = 1.26, and commitment, M = -0.96, SD = 1.48, were low 
indicating that attitudes were relatively weak. 

4.3.3 Manipulation checks 

Cognitive load. To check for the success of the manipulation of cognitive load 
participants were asked to indicate to what extent they were distracted during the 
evaluation of biomass and were able to concentrate on the evaluation of biomass. Both 
items were measured using 7 point unipolar scales ranging from 0 (not at all distracted / 
not at all able to concentrate) to 6 (very distracted / completely able to concentrate). 
Participants reported to be more distracted when simultaneously keeping track of the 
amount of numbers recited and evaluating biomass, M = 4.05, SD = 1.20, than when they 
only had to evaluate biomass, M = .86, SD = 1.10, t(203) = 19.75, p < .001. Participants in 
the cognitive load conditions also reported having more difficulty concentrating on the 
evaluative task, M = 2.58, SD = 1.23, than participants in the no load conditions, M = 3.85, 
SD = 1.47, t(203) = 6.71, p < .001. 

Context evaluation. A measure of environmental friendliness of the context objects 
was constructed from the 2 items (environmentally friendly, environmentally unfriendly) 
used for evaluation of environmental friendliness of the context objects in all conditions. 
After reverse coding the negative item, scores were averaged to form a measure of 
environmental friendliness (Cronbach’s α = .95) ranging from -3 (environmentally 
unfriendly) to +3 (environmentally friendly). The use of sunlight for the generation of 
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electricity was evaluated as more environmentally friendly, M = 2.33, SD = .71, than was 
the use of coal, M = -1.69, SD = 1.27, t(203) = 27.91, p < .001. 

4.3.4 Results 

Environmental friendliness of biomass (based on the same 6 environment related 
items used in Experiment 4; Cronbach's α = .88) was used as the dependent variable in an 
ANOVA with context valence and context distinctness as the independent variables. The 
expected three-way interaction between context valence, context distinctness and 
cognitive load was marginally significant, F(1,197) = 2.95, p = .088, ηp2 = .02. The results 
further showed that the main effects of both context valence and context distinctness 
were not significant, F’s < 1. The main effect of cognitive load was significant, F(1,197) = 
4.97, p = .027, ηp2 = .03. Further, the interaction effect between context valence and 
context distinctness was significant, F(1,197) = 9.34, p = .003, ηp2 = .05, as was the 
interaction effect between context valence and cognitive load, F(1,197) = 4.14, p = .043, ηp2 
=.02. The interaction effect of context distinctness and cognitive load was not significant, 
F < 1.  

Most important for the present hypothesis, the results show that context 
distinctness did indeed moderate the direction of context effect, and that cognitive load 
influenced this interaction. Detailed analyses of the three-way interaction show that 
when the context was indistinct there was a main effect of context valence, F(1,197) = 
7.62, p = .006, a main effect of cognitive load, F(1,197) = 4.25, p = .04, but no interaction 
between context valence and cognitive load, F < 1. The main effect of context valence 
indicates that biomass was rated as more environmentally friendly with sunlight as the 
context object, M =.93, SD = 1.03, than with coal as the context object, M = .36, SD = 1.11, 
an assimilation effect (see Table 4.2).  

 
Table 4.2: Mean environmental friendliness of biomass as a function of Context Valence, Context 
Distinctness, and Cognitive Load with the context presented saliently. 

 Context Valence 

Context Distinctness Positive (sunlight) Negative (coal) 

Indistinct   
Without Cognitive Load 1.14 (1.04) 0.60 (1.00) 

With Cognitive Load 0.75 (0.95) 0.10 (1.19) 
Distinct   

Without Cognitive Load 0.42 (1.36) 1.41 (0.78) 
With Cognitive Load 0.75 (1.23) 0.54 (1.48) 

Note. Values in the table are averages of environmental friendliness of biomass on a scale ranging from -3 
(environmental unfriendly) to +3 (environmental friendly) with standard deviations in parentheses.  
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When the context was distinct, however, the main effect of context was not 

significant, F(1,197) = 2.60, p = .11, and neither was the main effect of cognitive load, 
F(1,197) = 1.27, p = .26. The interaction effect of context valence and cognitive load was 
significant however, F(1,197) = 6.54, p = .011. This interaction was further analysed and 
the results show that when contextual information was distinct and cognitive capacity 
was unrestrained, biomass was rated as less environmentally friendly with sunlight as the 
context object, M = .42, SD = 1.36, than with coal as context object, M = 1.41, SD = .78, 
F(1,197) = 8.43, p = .004, a contrast effect (see Table 4.2). When the contextual 
information was distinct, but cognitive capacity was reduced, context valence did not 
influence the environmental friendliness of biomass, F < 1. 

4.3.5 Discussion 

The findings from the current study replicate and extend the results from 
Experiment 4. The results indicate that when the cognitive load was low (i.e. people were 
not distracted) the direction of context effects was moderated by the distinctness of the 
contextual information, replicating the results from Experiment 4. In addition, the current 
experiment was set up to test the dependency of comparative and interpretative use of 
contextual information on cognitive capacity, and improve the understanding of the 
processes underlying assimilation and contrast. The findings from the current study show 
that comparison is a cognitively demanding process, while assimilative interpretation is 
not. When people were distracted contrast was not found, yet assimilation remained. The 
results are consistent with our hypothesis that contrast, resulting from the use of the 
context as a standard of comparison, is cognitively demanding.  

4.4 Salience and strength of contexts effects 
In Experiment 4 the context was only textually presented while in Experiment 5 it 

was presented textually as well as pictorially. We hypothesized that, as the contextual 
information would be more salient, the context effects (both assimilation and contrast) 
would be stronger. Comparing the strength of the interaction effect of context valence 
and distinctness in Experiments 4 and 5 would help determine this. To gain insight into 
the influence of salience on the strength of the context effects an additional analysis was 
conducted for Experiment 5, using only the conditions without cognitive load. These 
conditions only differ from Experiment 4 with regard to the salience of the context object, 
and an instruction used to introduce the cognitive load task. An ANOVA was conducted 
with context valence and context distinctness as the independent variables and 
environmental friendliness of biomass as the dependent variable. The main effects of 
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context valence, F(1,96) = 1.06, n.s., and context distinctness, F < 1, were not significant. 
Only the interaction effect of context valence and context distinctness, F(1,96) = 12.86, p = 
.001, ηp2 = .12, was significant. Simple effect analyses for the results of Experiment 5 
revealed that when the context was indistinct assimilation occurred, F(1,96) = 3.62, p = 
.06, while distinct contextual information resulted in contrast, F(1,96) = 9.70, p = .002 (see 
Table 4.2). Comparing the strength of the interaction between context valence and 
context distinctness in the two studies suggests a stronger effect when the context is 
presented saliently (ηp2=.12) than when the context is presented inconspicuously (ηp2=.04). 
In sum, results from Experiment 4 and Experiment 5 show context distinctness to 
moderate the direction of the context effects. The results further suggest that salience of 
the contextual information influences the strength of the context effects. 

4.4.1 Salience and the time needed for attitude construction 

To gain a better understanding of the suggested influence of salience on the 
strength of the context effects, response latencies (measured in both studies) for 
evaluation of the target object were analysed. As discussed by Fazio (1990) response 
latencies can be used as an indicator of the speed of retrieval as well as an indicator of 
processing time. Although response latencies are commonly used as an indicator for the  
speed of retrieval, assessing the accessibility of attitudes or associations, we use response 
latencies in our study as an indicator of the time needed for attitude formation. As a 
process measure, response latencies can be considered an indicator of the effort needed to 
come to the evaluation. We expected that increased salience of the contextual information 
would decrease the time needed to evaluate the target object. The datasets from both 
studies were converged for analyses of the response latencies. Response latencies for each 
of the six evaluative items were standardized and averaged to form an index of the time 
needed to evaluate biomass (Cronbach's α = .65). Four persons had extreme values on the 
index, and were excluded from the analyses. An ANOVA with the average response 
latency as the dependent and context distinctness and salience as the independent 
variables was conducted. The main effect of salience was significant, F(1,200) = 7.95, p = 
.005, ηp2 = .04. When the context was activated using textual as well as pictorial stimuli 
(high salience) evaluation of biomass occurred faster, M = -0.14, SD = .44, than when the 
context was activated using textual stimulus only (low salience), M = 0.03, SD = .51. These 
results indicate that salience of the contextual information reduces the effort needed for 
evaluation of the target. 
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4.4.2 Context extremity 

The results from Experiment 5 and Experiment 4 show that context distinctness 
moderates the direction of the contextual influence on the evaluation of biomass. In 
Experiment 5 the context was presented more saliently than in Experiment 4. One might 
argue that the increased salience of the context might result in the context object being 
evaluated more extremely. Whereas we argue that distinctness moderates the direction of 
context effects, and salience strengthens these contexts effects, others have shown 
extremity to influence the occurrence of assimilation or contrast (e.g. Herr, et al., 1983; 
Herr, 1986, 1989). According to reported effects of extremity, increased extremity could 
be expected to result in contrast (e.g. Herr, et al. 1983).  

To analyse the effect of salience on the extremity of the evaluation of the context 
objects the datasets from Experiment 4 and Experiment 5 (only the conditions without 
cognitive load were used) were aggregated. A measure of extremity for environmental 
friendliness of the context objects was constructed by taking the absolute value of the 
environmental friendliness ratings. This resulted in a scale ranging from 0 (not extreme) 
to +3 (very extreme). An ANOVA with extremity of the context objects as the dependent, 
and context valence and salience as the independent variables showed a main effect of 
context valence, F(1,204) = 26.46, p < .001, ηp2 = .12, as well as a main effect of salience, 
F(1,204) = 5.18, p = .02, ηp2 = .03. The interaction between context valence and salience 
was not significant, F(1,204) = 2.13, n.s. The context objects were evaluated more 
extremely when the context was presented saliently (Experiment 5: M = 2.23, SD = 0.88) 
then when presented inconspicuously (Experiment 4: M = 1.97, SD = 0.94). Importantly, 
the results from Experiment 5 show that both assimilation and contrast occurred, even 
though sunlight and coal were evaluated more extremely than in Experiment 4. This 
suggests that extremity is not always sufficient for contextual information to be used as a 
standard of comparison (c.f.  Stapel & Winkielman, 1998). It seems that to the extent that 
a person has a concrete representation of a context object, contrast is more likely, and that 
extreme objects may stand a greater chance of spontaneously activating a concrete 
representation, but do not necessarily do so. 

4.5 General discussion 
In two studies the moderating influence of distinctness on the direction of context 

effects was investigated. As expected, based on previous research (e.g. Martin & Seta, 
1983; Stapel & Koomen, 2000, 2001; Stapel & Winkielman, 1998), distinctness moderated 
the direction of the context effects. The results indicate that indistinct contextual 
information is likely to result in assimilation. Distinct contextual information, on the 
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other hand, is more likely to serve as a comparison standard, resulting in contrast. The 
results from the second study provided further insight into the processes underlying 
assimilation and contrast. The results showed the process underlying contrast to be 
cognitively demanding. Only when contextual information was distinct and sufficient 
cognitive resources were available, comparative contrast was found. Assimilation, on the 
other hand, was not found to be dependent on available cognitive resources. Even when 
participants had to perform a second, cognitively demanding task during evaluation of the 
target, assimilation was found when contextual information was indistinct. 

As an alternative for the comparison explanation of contrast, it might be argued 
that the contrast effect could be interpreted as the result of a correction process. 
According to Martin et al. (1990) correction contrast is resource demanding, and like 
comparison contrast, is only expected when sufficient cognitive resources are available. 
Although Martin et al. (1990) assume correction to result in contrast, research by 
Wegener and Petty (1995) suggests that correction may result both in contrast and 
assimilation. They have found that depending on a person’s naïve theory of contextual 
influence, correction may result in assimilation as well as contrast. If participants assumed 
that the presentation of a positive context (or priming a positive concept) may have 
influenced their evaluation of the target object positively, correction for this influence 
would then result in contrast. If, on the other hand, participants were to assume that the 
presentation of a positive context may have influenced their evaluation of the target 
object negatively, correction for this influence would then results in assimilation. Thus, 
according to Wegener and Petty (1995), if contrast were participants’ theory, then 
correction would result in assimilation. If assimilation were the theory, then correction 
would result in contrast. 

In all conditions of the current studies, the context objects were blatantly 
presented. That is, the context objects were not primed, but were presented as part of the 
introductory text. Because of this blatant presentation of the context participants might 
have corrected for potential influences of the context (Martin, et al., 1990). Following this 
logic, and the findings by Wegener and Petty (1995) that correction can result in 
assimilation as well as contrast depending on the person’s theory, correction processes 
would thus be expected in both the distinct and the indistinct conditions. As the 
correction process is found to be resource demanding (e.g. Martin, et al., 1990) this 
implies that cognitive capacity would moderate the direction of the context effects 
regardless of distinctness of the contextual information. The results from Experiment 5 do 
not support such a conclusion. The cognitive load factor only moderated the occurrence of 
contrast when the contextual information was distinct. It did not moderate the influence 
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of context valence when information was indistinct. We therefore view our result in 
support of the idea that contrast results from comparison of the target with the context 
rather than correction for contextual influences.  

Additional research may provide more information as to the nature of the 
processes underlying the contextual influence on evaluation of novel objects. Specifically, 
dimension specificity of the context effect (whether the effect depends on the activation 
of the evaluative dimension by the context or not) may further help to determine whether 
comparison or correction processes are at work. Schwarz and Bless (1992a) have argued 
that comparison contrast, but not correction contrast, may be dimension specific. 
Furthermore, DeCoster and Claypool (2004) have suggested that correction can be 
expected to be applied broadly in an attempt by persons to prevent the context from 
influencing their evaluation of the target object: “Perceivers' corrections may be applied 
broadly in an effort to prevent the prime from influencing any of their judgements. 
Correction would then be equally strong for primes with descriptive and evaluative 
implications” (DeCoster & Claypool, 2004, p12). Taken together this implies that 
correction contrast can be expected to be dimension unspecific, whereas comparison 
contrast can be expected to be dimension specific. 

4.6 Conclusion 
The results from the current research are consistent with the idea that 

interpretation and comparison processes underlie context effect. Furthermore, they 
provide evidence for the view that comparison is an effortful process. This view is 
suggested by others (e.g. Stapel & Blanton, 2004), but was, as far as we are aware, not 
tested in conjunction with a manipulation of distinctness of contextual information using 
the same context objects with only one target object. In previous research different target 
objects were used to find evidence for this hypothesis (Stapel & Blanton, 2004). Our 
research shows that contrast only occurred when sufficient cognitive capacity was 
available and contextual information was distinct. Assimilation was found when 
contextual information was indistinct, regardless of available cognitive resources. Given a 
situation in which expended cognitive effort is low - e.g. due to distractions in the 
evaluative environment restricting cognitive capacity - comparison processes are not 
expected. Interpretation processes making use of accessible indistinct information, on the 
other hand, are not expected to be susceptible to differences in cognitive capacity at the 
time of evaluation. Our results further suggest (based on comparison of the two studies) 
that the impact of contextual information depends on the salience of the context 
presentation, with a more salient presentation of the contextual information resulting in 
stronger context effects. Additionally, increased salience of the contextual information 
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was found to reduce the time needed for evaluation of the target object. These findings 
suggest salience of the contextual information influences the strength of context effects, 
both assimilation and contrast. Until now, this aspect of context effects has received little 
attention in the literature. 

In sum, the results from these studies support the hypothesis that the strength of 
context effects is influenced by the salience of the contextual information, while the 
direction of context effects (assimilation or contrast) depends on the distinctness of the 
contextual information and the available cognitive capacity at the time of evaluation. In 
the next chapter we will further investigate whether, as we expect, comparison underlies 
the contrast effects reported in this chapter, or whether correction underlies these effects. 

 



 

 

 

Chapter 5 

Processes underlying assimilation and contrast: Interpretation and 
comparison11 

 
 
 

In two experiments presented in the previous chapter evidence was found for the 
hypothesis that distinctness of the contextual information influences the direction of 
context effects. As an alternative to this explanation, correction processes have also been 
found to influence the direction of context effects. In the current chapter two experiments 
are presented that provide additional evidence for the hypothesized moderating influence 
of distinctness on the direction of context effects. Specifically, these experiments focus on 
the differential dependency of correction contrast and comparison contrast on the 
distinctness of the contextual information, processing motivation, and the dimension 
specificity of  these two processes. Importantly, correction has been found to depend on 
processing motivation (e.g. Martin, Seta & Crelia, 1990) but not on distinctness of 
contextual information. Furthermore, while correction contrast has been suggested to be 
applied broadly, comparison contrast has been argued to be dimension specific (e.g. 
DeCoster & Claypool, 2004). In Experiment 6 processing motivation was manipulated by 
increasing the level of involvement with the topic of the study. Results show that 
presentation of the context, without having the context evaluated prior to evaluation of 
the target, resulted in assimilation. This assimilation effect was found regardless of the 
level of involvement. In Experiment 7 we manipulated the dimension on which the 
context was evaluated, and was made distinct. Contrast was found only on the dimension 
on which the context object was evaluated, and was suitable for use as a standard of 
comparison. Taken together, the results from Experiment 6 and 7 provide additional 
evidence that the direction of context effects results from the use of contextual 
information in interpretation and comparison processes. 

 

                                                 
11 This chapter is based on: van den Hoogen, Meijnders & Midden (2007) 
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5.1 Introduction 
In the previous chapter two experiments (Experiment 4 and 5) were conducted to 

test the hypothesis that distinctness of contextual information influences the direction of 
context effects. The results from these two experiments showed that distinctness of 
contextual information influenced the direction of context effects for environmental 
friendliness of biomass. In addition, we explored the processes assumed to underlie 
assimilation and contrast by manipulating cognitive capacity at the moment of evaluation 
of the target object. We hypothesized the comparison process – leading to contrast – to be 
cognitively demanding. The use of accessible contextual information in an interpretation 
frame – leading to assimilation – was not expected to be cognitively demanding. 
Consistent with our hypothesis, when the context was distinct, contrast was found, while 
indistinct contextual information resulted in assimilation. The results further showed that 
contrast was indeed moderated by cognitive capacity, while assimilation was not. Contrast 
was found only when cognitive capacity was unrestrained and contextual information was 
distinct. 

From these results we concluded that assimilation resulted from the use of 
indistinct contextual information as an interpretation frame. Contrast was concluded to 
result from the use of distinct contextual information as a standard of comparison. 
Although these conclusions are consistent with the data, we also acknowledged the 
possibility of alternative explanations, notably the correction hypothesis (e.g. Martin, Seta 
and Crelia, 1990; Meyers-Levy & Tybout, 1997). The correction view holds that people 
will correct for contextual influences they perceive as inappropriate (Meyers-Levy & 
Tybout, 1997). According to Martin et al. (1990) presenting a context object blatantly 
(with persons being aware of the presentation of the object) increased the likelihood that 
persons will correct for the expected influence of the context on the evaluation of the 
target object. People are, however, only expected to correct when they have sufficient 
cognitive capacity to correct (e.g. Martin et al, 1990). Thus not only the comparison 
process is hypothesized to be cognitively demanding, the correction process is assumed to 
require cognitive effort as well.  

Two different processes (correction and comparison) may thus underlie contrast 
effects. To investigate which of these processes underlie the context effects found in the 
experiments presented in Chapter 4, two additional experiments were conducted. To 
differentiate between correction and comparison we will look at two characteristics on 
which correction and comparison have been argued to differ. The first is that correction is 
assumed to require cognitive capacity (Martin, Seta & Crelia, 1990; Meyers-Levy & 
Tybout, 1997; Meyers-Levy & Sternthal, 1993). While we argue that comparison does 
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require cognitive effort as well, it also requires the contextual information to be distinct to 
result in contrast. This is not assumed for the correction process. The second characteristic 
we will look into is the dimension specificity of the context effects. Correction is 
suggested to be applied broadly, while comparison contrast has been suggested to be 
dimension specific (DeCoster & Claypool, 2004; Stapel & Winkielman, 1998; Schwarz & 
Bless, 1992a). 

5.1.1 Motivation at time of evaluation and dimension specificity of contrast 

According to the correction hypothesis correction is effortful (Martin et al., 1990; 
Meyers-Levy & Tybout, 1997; Meyers-Levy & Sternthal, 1993). Persons will only correct 
for contextual influences when sufficiently motivated to do so. As information processing 
models point out, for a person to engage in effortful information processing, the person 
has to be motivated and have the capacity (or the ability) to engage in elaboration of the 
information at hand (e.g. Heuristic Systematic Model, Chen & Chaiken, 1999; Eagly & 
Chaiken, 1993, and Elaboration Likelihood Model, Petty & Cacioppo, 1986). Indeed, 
Martin et al. (1990) found that correction contrast was more likely when people were 
highly motivated to expend cognitive effort on the evaluative task at hand (e.g. high in 
Need For Cognition (NFC)) than when they were low in processing motivation (e.g. low 
in NFC). Results from previous experiments reported in this thesis showed participants to 
be rather uninvolved with the topic of our studies, the use of biomass for the generation of 
electricity. This low level of involvement may have reduced the likelihood of correction 
contrast. That is, we consider it unlikely that our participants expended the effort needed 
to correct for potential contextual influences given their low involvement with the topic.  

One might argue that our manipulation of distinctness may have resulted in a 
reduction of the amount of cognitive effort required for the evaluative task. The 
manipulation used to manipulate distinctness involved having participants evaluate the 
context object (see Stapel & Winkielman, 1998; Stapel & Koomen, 2000; van den Hoogen, 
Meijnders & Midden, 2006a). This can be understood as offering a helping hand in the 
comparison process as well as the correction process. It lets participants ‘set’ the standard 
of comparison, reducing cognitive effort for the comparison. Instead of making the 
context distinct, and suitable for comparison purposes, one might argue that evaluation of 
the context simply made the comparison (or the correction) less effortful. This would 
mean that distinctness may not be a necessary condition for the occurrence of contrast. 
All that may be needed is sufficient cognitive capacity to compare the target with the 
context object or correct the target evaluation for contextual influences. If this were to be 
true than, even when the contextual information is indistinct, contrast would result when 
participants would be sufficiently motivated for the evaluative task at hand. 
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As described in the previous chapter, a second factor that can help determine the 
processes underlying the context effects is the dependency of contrast on the activated 
dimension of the contextual information. Schwarz and Bless (1992a) have argued that: 
“The mere accessibility of an extreme stimulus is unlikely to elicit comparison or 
anchoring processes, unless the stimulus brings the relevant dimension of judgment to 
mind. … If the stimulus is thought about with regard to some other dimension, it is 
unlikely to be used as a standard of comparison” (p227). These authors thus suggest 
comparison contrast to be dimension specific. According to the set/reset model (Martin, 
1986; Martin, Seta and Crelia, 1990), if participants take seriously the task of forming an 
impression of the target object they attempt to assess their genuine reactions towards the 
target object. If they suspect contextually activated information has biased their target 
impression, they will attempt to partial out this bias. A meta-analysis by DeCoster and 
Claypool (2004) showed correction contrast to be dimension unspecific. For correction 
they found no influence of the match between primed traits and traits used for evaluation 
of the target on the strength of the contrast effects. Assimilation and comparison contrast 
effects, on the other hand, were found to be strongest for evaluations made on the 
dimension activated by the prime, suggesting these effects to be dimension specific. 
Research by Stapel and Winkielman (1998) showed comparison contrast to be dimension 
specific. Only when the context was rated on the same (relevant) dimension as the target 
did they find contrast. When the context and the target were rated on different 
dimensions, no contrast was found. Taken together, these findings indicate that 
comparative contrast is dimension specific, whereas correction is applied broadly, 
influencing overall evaluation, not just one specific dimension (e.g. DeCoster & Claypool, 
2004; Schwarz & Bless, 1992a; Stapel & Winkielman, 1998). Dimension specificity of the 
contrast effects may thus help determine whether comparison or correction processes are 
at work. If the contrast effects in our studies are dimension specific, this would provide 
further evidence for the hypothesis that it is comparison that underlies these contrast 
effects.  

5.1.2 Distinguishing correction from comparison: Two experiments 

The two experiments presented in the previous chapter provided evidence 
supporting the hypothesis that distinctness of the contextual information influences the 
direction of context effects. Indistinct contextual information was hypothesized to be used 
as an interpretation frame, resulting is assimilation; distinct contextual information was 
expected to be used as a standard of comparison resulting in contrast. To increase our 
understanding of the processes, and provide more evidence for these processes, two 
experiments were conducted. In these experiments we investigated the effects of 
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processing motivation on the direction of context effects, and the dimension specificity of 
context effects. As we previously argued, both factors may help differentiate between 
comparison and correction processes. In Experiment 6 we manipulated the motivation to 
expend cognitive effort on the evaluation of the target by manipulating involvement with 
the topic of the study. In Experiment 7 we manipulated the dimension on which the 
context was made distinct.  

5.2 Experiment 6: Processing motivation and the direction of 
context effects 

In this experiment we tested the hypothesis that cognitive effort, rather than the 
distinctness of the contextual information moderates the direction of context effects. 
Possibly, when participants are sufficiently motivated for the evaluative task at hand, 
correction contrast would occur. As was explained before, our previously used 
manipulation of distinctness (Experiments 4 and 5, chapter 4) may be understood as 
reducing the cognitive effort required for correction or comparison. This reasoning 
requires us to assume that motivation to expend cognitive effort for the evaluative task at 
hand was initially low. Indeed, experiments within this thesis showed involvement with 
the use of biomass for the generation of electricity to be low for most participants (see 
chapters 3 and 4). It seems plausible that the low levels of involvement may have resulted 
in participants being insufficiently motivated for the comparison or correction process to 
occur. Given sufficient motivation, people may correct for potentially biasing influences 
of the contextually activated information. Contrast would then result from an increased 
motivational state independent of the distinctness of the contextual information. If, 
however, distinctness moderates the direction of context effects, an increase in the level 
of processing motivation should not result in contrast when the contextual information is 
indistinct. 

5.2.1 Method and procedure 

Participants and design. In total 86 students (67 female) from Twente University 
participated in the research. The experiment had a 2 (context valence: sunlight vs. coal) x 
2 (processing motivation: high vs. low) between subjects design. The dependent variable 
was the rating of environmental friendliness of biomass. 

Stimulus materials. We used an involvement manipulation that was previously 
found to increase the motivation to process information (e.g. Petty & Cacioppo, 1979; 
Petty, Tormala, Hawkins & Wegener, 2001). In these studies (Petty & Cacioppo, 1979; 
Petty et al., 2001) both temporal and spatial distance to a given topic (e.g. the introduction 
of exams at a university, Petty & Cacioppo, 1979) were manipulated to influence the level 
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of involvement. These manipulations have been argued to influence the personal 
relevance for the topic at hand. Based on these studies, we manipulated spatial distance to 
a power plant in which biomass would be used as an energy source. In the low processing 
motivation conditions the participants were told to imagine that the power plant would 
be built in Finland. In the high processing motivation conditions the participants were 
told to imagine that the power plant would be built near their residence. Participants in 
the high processing motivation condition were explicitly told that they would become 
neighbours of this power plant. 

Context valence was again manipulated by presenting either sunlight or coal as an 
example of an energy source. The context was presented both textually (introducing it as 
an example) as well as pictorially, as indications have been found that the addition of a 
picture of the context results in stronger context effects (see Chapter 4). In the current 
experiment the contextual information was kept indistinct: i.e. the context was not 
evaluated prior to presentation of biomass. 

Procedure. The experiment was part of a series of experiments. The topic of none 
of the other experiments was related to the topic of this experiment. Each of the 
experiments was separately introduced. In the introduction participants were asked for 
some demographics and their place of residence. Next participants read an instruction 
explaining the aim of the research. They were told that the European Union 
commissioned a study regarding people's perception of the use of energy sources and that 
the reason for this research was a plan to build a power plant. The location of the power 
plant was manipulated. Half of the participants were asked to imagine the power plant 
being built near their place of residence, and becoming a neighbour of this power plant. 
The other half of the participants were asked to imagine the plant being built in Finland. 
This constituted the processing motivation manipulation. Next, participants were told that 
the research was about the use of energy sources for the generation of electricity in the 
power plant. The context object (sunlight or coal) was then introduced by mentioning it 
once as an example of an energy source and presenting a picture of the energy source. The 
text and image remained visible during evaluation of biomass. Biomass was evaluated on 
six seven-point unipolar scales ranging from 0 (not at all) to 6 (very) measuring 
environmental friendliness of biomass (environmentally friendly, environmentally 
unfriendly, clean, damaging, polluting, and sustainable). Participants then answered 
several questions measuring participants’ processing motivation. Next they evaluated the 
use of the context object for the generation of electricity on 6 unipolar scales 
(environmentally friendly, environmentally unfriendly, bad, good, positive, and negative), 
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and answered a range of questions measuring attitude strength. Participants were 
debriefed, paid, and thanked for their participation. 

5.2.2 Control variable 

Attitude strength. After reverse coding the negative items measures of 
embeddedness (commitment, importance, knowledge, frequency of thought; Cronbach's 
α=.84) and commitment (confidence, and certainty; Cronbach’s α = .89) were constructed 
by averaging the scores for the items resulting in two scales ranging from -3 (low 
embedded/low commitment) to +3 (high embedded/high commitment). The averages for 
embeddedness, M = -1.63, SD = 1.07, and commitment, M = -1.14, SD = 1.37, were low 
indicating that attitudes were relatively weak. 

5.2.3 Manipulation checks 

Context evaluation. A measure of the attitudes towards the use of sunlight and coal 
was constructed using the scores for the 6 evaluative items (environmental friendly, 
environmental unfriendly, good, bad, positive, negative). Scores for each of the items were 
reported on seven-point scales ranging from 0 (not at all) to 6 (very). After reverse coding 
the negative items the scores were averaged to form one measure of the evaluation of the 
context object (Cronbach's α = .97) ranging from -3 (very negative) to +3 (very positive). 
On average the use of sunlight was evaluated as positive, M = 2.53, SD = 0.51, and coal was 
evaluated as negative, M = -0.71, SD = 1.36. An ANOVA with processing motivation and 
context valence as the independent variables and evaluation of the context as the 
dependent variable indicated that only the main effect of context valence was significant, 
F(1,82) = 215.47, p < .001. Neither the main effect of processing motivation nor the 
interaction between context valence and processing motivation was significant, F's < 1. 
This indicates that the evaluation of the context objects was not influenced by the 
processing motivation manipulation. Whether participants were asked to imagine the 
power plant being built nearby or far away did not influence their evaluation of sunlight 
or coal as energy sources. 

Processing motivation. A measure of the motivation to think about the use of 
energy sources in the power plant was constructed using ratings for the 8 items used to 
measure processing motivation (Cronbach's α = .90)12. Each item was rated on a seven-

                                                 
12 Examples of the items used to measure processing motivation are: “To what extent do you feel involved 
with the use of energy sources in this power plant?”, “To what extent would you want to know more about 
the use of energy sources for the generation of electricity in this power plant?”, “To what extend would you 
like to gain more detailed knowledge about the use of energy sources for the generation of electricity in this 
power plant?”, and “To what extent would you like to be involved in choosing the energy source that will be 
used to generate electricity in this power plant?” 
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point scale ranging from 0 (not) to +6 (very). The scores for the 8 items were averaged to 
form one measure of processing motivation ranging from 0 (not motivated) to +6 (very 
motivated). An ANOVA was conducted with processing motivation and context valence 
as the independent variables and the measure of processing motivation as the dependent 
variable. Only the main effect of processing motivation was significant, F(1,82) = 10.98, p 
= .001. Participants who imagined the power plant being built nearby reported to be more 
motivated to think about the use of energy sources, M = 3.13, SD = 1.34, than participants 
who imagined the power plant being built far away, M = 2.27, SD = 1.07. Neither the main 
effect of context valence, F(1,82) = 2.37, p = .13, nor the interaction between processing 
motivation and context valence, F < 1, was significant. Thus independent of the context 
object, persons who were told the power plant would be built near their residence were 
more motivated to think about the use of energy source in the power plant than were 
people who were told the power plant would be built in Finland. 

5.2.4 Results 

A measure for environmental friendliness of biomass was constructed using the six 
items measuring environmental friendliness (environmentally friendly, environmentally 
unfriendly, clean, damaging, polluting, and sustainable). After reverse coding the negative 
items, scores were averaged to form one measure of environmental friendliness of biomass 
(Cronbach's α = .88) ranging from -3 (environmentally unfriendly) to +3 (environmentally 
friendly). This measure was subjected to an ANOVA with processing motivation and 
context valence as the independent variables. Results indicated that only the main effect 
of context valence was significant, F(1,82) = 18.37, p < .001, ηp2 = .18. Biomass was 
perceived as more environmentally friendly when sunlight was activated, M = 1.04, SD = 
1.09, than when coal was activated, M = -0.07, SD = 1.26, an assimilation effect (see Table 
5.1). The main effect of processing motivation and the interaction between context 
valence and processing motivation were not significant, F's < 1. These results show that 
involvement did not influence the direction of the context effects. Assimilation was found 
regardless of level of processing motivation. Increasing the motivation to think about the 
use of energy source in the power plants does not seem to influence the direction of 
context effects. Thus, the results from this experiment do not indicate processing 
motivation to be a moderator of the direction of context effects. These results are 
inconsistent with the view that the previously found moderating role of context 
distinctness can be attributed to a reduction in cognitive effort alone.  
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Table 5.1: Environmental Friendliness of Biomass as a function of Context valence and 
Involvement. 

 Context Valence 

Involvement Positive (sunlight) Negative (coal) 

Low 1.22 (1.30) -0.11 (1.21) 
High 0.84 (0.80) -0.03 (1.35) 

 1.04 (1.10) -0.07 (1.36) 
Note: Numbers are means of environmental friendliness of biomass ranging from -3 (environmentally 
unfriendly) to +3 (environmentally friendly) with standard deviations in parentheses. 

 

5.2.5 Discussion and conclusion 

In this experiment we manipulated the motivation to expend cognitive effort to 
the evaluation of the use of energy sources for the generation of electricity. We did so in 
order to test an alternative interpretation of the findings reported in Chapter 4 that 
evaluation of the context object moderates the direction of context effects. We interpreted 
the results from Experiments 4 and 5 as being consistent with the interpretation 
comparison model (ICM, Stapel & Koomen, 2000). That is, we concluded that distinctness 
of contextual information moderates the direction of context effects. Although we 
interpreted our results as being consistent with the ICM perspective, we also presented an 
alternative explanation for the results from Experiment 4 and 5. We presented the 
possibility that not distinctness, but the cognitive effort required for the evaluative task 
moderated the direction of context effects. The results from Experiment 5 showed 
contrast to be cognitively demanding. Thus, the moderating role of distinctness might be 
explained by assuming a correction rather than a comparison process. Importantly, 
however, whereas comparison is assumed to depend on the distinctness of the 
contextually activated information, correction is not. In the current experiment we 
manipulated processing motivation while keeping the contextual information indistinct to 
be able to distinguish between the correction and comparison explanation of contrast.  

Results from the current experiment only showed a significant main effect of 
context valence: biomass was rated as more environmentally friendly when sunlight was 
the context than when coal was the context, an assimilation effect. Most importantly, the 
interaction of context valence and involvement that should have been present if the 
correction explanation would hold true was not present. The results showed assimilation 
for both the high and low involvement conditions, indicating that an increase in 
processing motivation alone is not enough to result in contrast. In sum, the results from 
the current experiment weaken our belief in the correction hypothesis, while they are 
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consistent with the view that distinctness of the contextually activated information 
moderates the direction of context effects by a comparison process.  

5.3 Experiment 7: Dimensionality of context effects 
As previously described, a second characteristic that may help differentiate 

between comparison and correction processes underlying contrast is the dimension 
specificity of these context effects. Correction has been reasoned to be applied broadly, 
while comparison has been argued to be dimension specific (DeCoster & Claypool, 2004; 
Schwarz & Bless, 1992a; Stapel & Winkielman, 1998). We hypothesize that contrast will 
be found only on the dimension on which the context was evaluated and could serve as a 
standard of comparison. In Experiment 7 we manipulated the dimension on which the 
context object was made distinct to investigate the dimension specificity of the contrast 
effect.  

5.3.1 Method and procedure 

Participants and Design. In total 98 students (74 female) from Wageningen 
University participated in the research. Two participants were outliers on environmental 
friendliness of biomass and were excluded from the analyses. The experiment had a 2 
(context valence: sunlight vs. coal) x 2 (dimension: environmental friendliness vs. future 
availability) between subjects design. The dependent variables were perceived 
environmental friendliness of biomass and perceived future availability of biomass.  

Stimulus materials. Context valence was manipulated using the same manipulation 
as in Experiment 5 and 6. The context object was introduced as an example of an energy 
source and presented both textually and pictorially, and was either coal (negative context) 
or sunlight (positive context). 

In order to manipulate to investigate the dimension specificity of the contrast 
effect, two separate dimensions on which the context object could be evaluated had to be 
used. Therefore a second dimension (in addition to environmental friendliness) had to be 
used. Requirements for the dimension were that (as with environmental friendliness) coal 
should be evaluated negatively on the dimension while sunlight should be evaluated 
positively. Further, the dimension should preferably not correlate with environmental 
friendliness. Strong correlations between environmental friendliness and the second 
dimension could result in the co-activation of the dimension when the context objects 
were evaluated on environmental friendliness. Previous research has shown future 
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availability to meet these requirement (van Eijk, Gal, Geerts, & Goorix, 2003)13. In the 
current experiment, environmental friendliness and future availability were therefore 
used as the dimension for the manipulation of dimension. The manipulation of dimension 
thus consisted of having participants evaluate the context object on either environmental 
friendliness or on future availability. 

Procedure. Participants were seated in front of a computer which showed a 
welcome screen. After this welcome screen the context object (sunlight or coal) was 
introduced, which comprised the context valence manipulation. After introduction of the 
context objects participants were asked to evaluate either the environmental friendliness 
or the future availability of the use of this energy source for the generation of electricity. 
The evaluative task used was similar to the manipulation of distinctness used in chapter 4. 
In order to differentiate the two activated dimensions as good as possible two 
modifications were made to the evaluative task. The first was that in the instruction for 
the evaluation of the context object the dimension was mentioned14. The second 
modification was the replacement of 'sustainable' with 'harmless' as one of the items used 
to measure the environmental friendliness. This was done to reduce the risk of co-
activating the 'future availability'-dimension in the 'environmental friendliness'-
dimension condition. After evaluating the context object on one of the dimensions, 
participants rated biomass on environmental friendliness and future availability. Next, 
participants answered a set of questions measuring attitude strength, and were asked to 
evaluate the context object on four overall evaluative items. Demographics were then 
collected, and participants started a new unrelated experiment. When they had completed 
the last experiment participants were paid, debriefed, and thanked for their participation. 

5.3.2 Control variable 

Attitude strength. After reverse coding the negative items measures of 
embeddedness (commitment, importance, knowledge, frequency of thought; Cronbach's 

                                                 
13 Van Eijk et al. (2003) measured evaluations of environmental friendliness and future availability using a 9 
point bipolar scale ranging from 1 (unavailable in the future / environmentally unfriendly) to 9 (available in 
the future / environmentally friendly). Coal was evaluated negatively on future availability (M = 3.33, SD 
=1.79), while sunlight was rated positively on this dimension (M = 7.10, SD = 2.23). Further, correlations 
between environmental friendliness and future availability were not significant for sunlight, coal or biomass 
(sunlight r = .07, p = .61, n = 63; coal: r = .19, p = .31, n = 30; biomass r = .19, p = .14, n = 63). 
14 Instructions used for environmental friendliness were: “The following questions concern the impression 
you have of the environmental friendliness of the use of sunlight for the generation of electricity. Indicate 
on each of the scales what you think of the use of sunlight as a source for electricity.”  
Instructions used for future availability were: “The following questions concern the impression you have of 
the future availability of the use of sunlight for the generation of electricity. Indicate on each of the scales 
what you think of the use of sunlight as a source for electricity.” In the negative context condition ‘coal’ was 
used instead of sunlight. 
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α=.90) and commitment (confidence, and certainty; Cronbach’s α = .93) were constructed 
by averaging the scores for the items resulting in two scales ranging from -3 (low 
embedded/low commitment) to +3 (high embedded/high commitment). The averages for 
embeddedness, M = -0.77, SD = 1.35, and commitment, M = -0.65, SD = 1.48, were low 
indicating that attitudes were relatively weak. 

5.3.3 Manipulation checks 

Context evaluation. The context objects were evaluated on 4 overall evaluative and 
6 dimension specific unipolar 7-point scales. After reverse coding the negative items, 
measures of overall evaluation (positive, negative, bad, good; Cronbach's α = .97), 
environmental friendliness (environmentally friendly, environmentally unfriendly, 
damaging, polluting, clean, and harmless; Cronbach's α = .97), and future availability 
(finite energy source, available in the future, exhaustible, infinite energy source; 
Cronbach's α = .9015) were constructed. After recoding each measure ranged from -3 
(negative) to +3 (positive). An ANOVA with overall evaluation of the context as the 
dependent variable and context valence and dimension as the independent variables was 
conducted. Results showed a main effect of context valence, F(1,92) = 409.88, p < .001. No 
main effect of dimension, F(1,92) = 2.32, p = .13, and no interaction between context 
valence and dimension was found, F < 1. These results showed that coal was rated as more 
negative, M = -.80, SD = 1.12, than sunlight, M = 2.65, SD = 0.36, regardless of the 
activated dimension. Further analyses showed that coal was rated as less environmentally 
friendly, M = -1.25, SD = 0.98, than sunlight, M = 2.36, SD = .56, t(46) = 15.57, p < .001, 
and coal was found to be rated as less available in the future, M = -1.55, SD = 0.84, than 
sunlight, M = 1.79, SD = 1.22, t(46) = 10.96, p < .001. As expected, sunlight was evaluated 
positively on each dimension and coal was evaluated as negatively.  

5.3.4 Results 

A measure for environmental friendliness of biomass was constructed using the six 
unipolar 7-point scales (environmentally friendly, environmentally unfriendly, damaging, 
polluting, clean, and harmless). After reverse coding the negative items, all item ratings 
were averaged and recoded to form one measure of environmental friendliness for 
biomass (Cronbach's α=.87) ranging from -3 (environmentally unfriendly) to +3 

                                                 
15 6 items were used to measure future availability. However, scores for the first two items (availability and 
'limited supply') did not match the scores on the remaining 4 items. It could have been that the first 2 items 
were interpreted differently than intended. As coal was rated higher than sunlight, the scores seem to 
indicate that the first two items were interpreted as whether the source was 'readily' available. Another 
possible interpretation of the first two items could haven been the availability of the technology to turn coal 
and sunlight into energy, again fitting the observed scores with coal rated positively and sunlight negatively. 
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(environmentally friendly). A measure for future availability was constructed using three 
unipolar 7-point scales (exhaustible, in reserve, future availability16). After reverse coding 
the negative item, scores were averaged to form one measure of future availability for 
biomass (Cronbach's α = .87) ranging from -3 (unavailable) to +3 (available). A principal 
axis factoring analysis (PAF) using the items of the two dimensions indicated the two 
dimensions to be distinguishable (see Table 5.2). Ratings for the two dimensions were 
moderately correlated, r = .33, p = .001. 

 
Table 5.2: Component loadings for separate items measuring environmental friendliness and 
future availability after varimax rotation. 

  Component 

Evaluative item of biomass  
Environmental 

friendliness 
Future 

availability 

Environmentally friendly .757 .212 
Environmentally unfriendly .789 .137 

Damaging .788 .074 
Polluting .910 .064 

Clean .761 .247 
Harmless .492 .164 

Exhaustible .128 .803 
In reserve .150 .910 

Future availability .190 .729 
Eigenvalue 3.54 2.17 

% explained variance 39% 24% 

 
The two dimensions (environmental friendliness and future availability) were used 

as the dependent variables in a MANOVA with context valence and dimension as the 
independent variables. The multivariate main effects of neither context valence, F(2,91) = 
1.08, p = .34, nor dimension, F(2,91) = 1.09, p = .34, were significant. The multivariate 
interaction between context valence and dimension was, consistent with expectations, 
significant, F(2,91) = 3.09, p = .05, ηp2 = .06. Simple effect analyses indicated that contrast 
occurred only for the dimension on which the context object was evaluated (see Table 3a 
and 3b). When the context was evaluated on environmental friendliness, contrast was 
found for environmental friendliness of biomass, F(1,92) = 3.29, p = .07, η2 .03, but not for 
future availability, F < 1 (see Table 5.3a). When the context was evaluated on future 

                                                 
16 Participants were also asked to indicate to what extent they thought of biomass as a finite energy source. 
This item was one of 4 items used to measure future availability of biomass. Reliability analysis however, 
indicated that the item did not form one scale with the other items. 
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availability, contrast was found for future availability of biomass, F(1,92) = 3.69, p = .06, η2 
= .04, while no effect of context valence was found on environmental friendliness, F < 1 
(see Table 5.3b). 

 
Table 5.3a: Environmental friendliness of biomass as a function of Context valence and 
Dimension. 

 Context valence 

Dimension of context evaluation Positive (sunlight) Negative (coal) 

 Environmental friendliness 0.87 (1.00) 1.38 (0.79) 
 Future availability 0.85 (1.11) 0.81 (0.97) 
Note: Numbers are means ranging from -3 (environmentally unfriendly) to +3 (environmentally friendly), 
with standard deviations in parentheses. 

 
Table 5.3b: Future availability of biomass as a function of Context valence and Dimension. 
 Context valence 

Dimension of context evaluation Positive (sunlight) Negative (coal) 

 Environmental friendliness 1.19 (1.42) 1.12 (1.48) 
 Future availability 0.64 (1.30) 1.38 (1.06) 
Note: Numbers are means ranging from -3 (unavailable) to +3 (available), with standard deviations in 
parentheses. 

 

5.3.5 Discussion 

The results show that the contrast effect previously found as a result of the 
activation of distinct contextual information depends on the dimension on which the 
context object has been made distinct. That is, the contrast effect was found to be 
dimension specific. In previous research, dimension specificity has been investigated by 
having participants evaluate the context object on the dimension on which the target 
object was also evaluated, or on an altogether other dimension (e.g. Stapel & Winkielman, 
1998). Instead of using this procedure, we used two dimensions that were both relevant to 
the evaluation of the target object. By manipulating the dimension on which the context 
was evaluated, the context could serve as a standard of comparison for only one of the two 
dimensions. Results showed that only for the dimension on which the context object was 
evaluated (and the contextual information could be considered distinct) contrast was 
found. Importantly, it has been suggested that dimension specificity of context effects 
should not be apparent for correction contrast (e.g. DeCoster & Claypool, 2004). These 
results corroborate the view that comparison processes, and not correction processes, 
underlie the occurrence of contrast for the evaluation of novel objects. 
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5.4 General discussion 
Two experiments were conducted in order to further test the hypothesis that 

comparison processes underlie contrast effects. We reasoned that possibly the moderating 
influence of distinctness of contextual information on the direction of context effects 
(Chapter 4), may not have been the result of a manipulation of distinctness. Instead, the 
effect of the distinctness manipulation might have been the result of a reduction in the 
required amount of cognitive effort for the evaluative task. We explained that correction 
processes could not be excluded as a possible explanation for the contrast effects found to 
result from the distinctness manipulation. Importantly, correction has been suggested to 
be cognitively demanding, but would not be dependent on the distinctness of the 
contextual information. Further, correction has been suggested to be applied broadly, 
while comparison has been argued to be dimension specific. The results from Experiment 
6 do not indicate that motivation alone, without the contextual information being 
distinct, moderates the direction of context effects. Furthermore, the results from 
Experiment 7 show contrast to be dimension specific. Combined, these results provide 
support for the hypothesis that comparison underlies the context effects previously found 
(Chapter 4). 

In Experiment 6 we tested whether increased motivation to expend cognitive 
effort for the evaluative task at hand would result in contrast, without manipulating 
distinctness of the contextual information. Results showed assimilation regardless of the 
level of processing motivation. These results imply that an increase in motivation does not 
automatically result in contrast. As pointed out by Meyers-Levy and Tybout (1997) 
correction is expected only when sufficient cognitive resources are available for 
correction, and participants perceive the contextual influence inappropriate. Presumably, 
the contextual influence in our experiments was not considered as inappropriate. This is 
indicated by the lack of a contrast effect in the high motivation conditions. All in all this 
reduces our belief in the correction hypothesis. Assuming comparison processes then, 
these results indicate that the contextual information remained indistinct and not suitable 
for use as a standard of comparison. That is, participants did not, by themselves, turn the 
indistinct information into a distinct standard of comparison. Taken together, these results 
provide little evidence for the correction hypothesis, while at the same time they suggest 
contrast to depend on the distinctness of the activated contextual information. 

The aim of Experiment 7 was to further differentiate between correction and 
comparison as two alternative processes resulting in contrast. In Experiment 7 we 
manipulated the dimension on which the context was evaluated. Biomass was evaluated 
on both environmental friendliness and future availability. By having participants 
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evaluate the context object on either of these two dimensions, we manipulated the 
dimension on which the contextual information was distinct, and was expected to be used 
as a standard of comparison for the evaluation of biomass. The results from Experiment 7 
showed contrast only on the dimension on which the context object was made distinct.  
Such dimension specificity of contrast has been suggested for comparison, but not for 
correction (e.g. DeCoster & Claypool, 2004; Schwarz & Bless, 1992a; Stapel & 
Winkielman, 1998). Aside from the indication that the contrast effects found in Chapter 4 
indeed resulted from comparison processes, the results are also supportive for the view 
that objects that do not activate the specific dimension on which biomass is evaluated (e.g. 
the environmental friendliness or future availability) are unlikely to influence the 
evaluation of biomass. That is, we suggest context effects to result from the use of 
activated information relevant for the evaluation of a novel object. Although it is not 
tested in the current series of experiments, we do not expect the activation of just any 
object (e.g. a cockroach or a rose) to result in assimilation for environmental friendliness 
of biomass. Instead, we expect assimilation only if the information activated by the 
context object can be used (is relevant) for the evaluation of the target object. To the 
extent that the context object activates environmental friendliness related information, it 
will influence ratings of environmental friendliness of biomass. This should not be taken 
to mean that environment unrelated objects may not result in assimilation, but more that 
we expect these effects to be dimension specific. For instance, the contextual presentation 
of an object that activates overall positive or negative associations might influence overall 
evaluation of biomass, but we think it unlikely to influence judgments of environmental 
friendliness of biomass as strongly. The meta-analysis by DeCoster and Claypool (2004) 
provides evidence for this. Assimilation, as well as comparison contrast, was found to be 
strongest when primes had descriptive implications for the judgment, as compared to 
primes with only evaluative implications (DeCoster & Claypool, 2004).  

In sum, the results from Experiment 6 and 7 provide further evidence for the view 
that distinctness moderates the direction of context effects. They show that distinctness of 
the presented contextual information influences the use of this information. Even people 
who are involved with the topic at hand still use the information consistent with its 
distinctness. That is, regardless of the processing motivation, indistinct contextual 
information resulted in assimilation. Further, contrast was found to be dimension specific, 
suggesting comparison contrast, not correction contrast. Taken together the results from 
the present set of experiments support the view that the contrast effects previously found 
in Experiments 4 and 5 result from the use of distinct contextual information as a standard 
of comparison. 



 

 

 
 
 
 
 
 
 
 
 
 

Chapter 6 

General discussion and conclusion 
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6.1 Overview and discussion of the results 
The research described in this thesis is part of a project on the acceptance of the 

use of biomass for the generation of electricity. Within this project both the attitudes of 
people living close to power plants and electricity consumers were investigated (e.g. 
Hübner & Meijnders, 2004; Meijnders, 2005). Especially for consumers the generation of 
electricity is a topic distant from their daily lives, and a large proportion of consumers 
reported to have little, if any, knowledge regarding the use of biomass (Hübner, 2003). 
Previous research has shown that when people have little knowledge, or have weak 
attitudes, their attitudes are especially susceptible to temporarily activated information 
(e.g. Lavine et al., 1998; Wood, 1982). The aim of this thesis was to increase the 
understanding of how people form attitudes towards novel objects and how contextual 
factors (like thinking of related objects) influence this attitude formation process. 
Understanding how people use temporarily activated information when forming an 
impression of a novel object provides insight into the influences of the daily context on 
the acceptance of innovations. In the seven experiments that were presented in this thesis, 
we investigated boundary conditions for the occurrence of context effects, and the 
processes underlying context effects on the evaluation of novel objects. All experiments 
were conducted to contribute to the main question of this thesis: how do contextual 
factors influence the formation of attitudes of novel objects?  

Throughout this thesis the target object was the use of biomass for the generation 
of electricity. The context objects used in the experiments were other energy sources 
(sunlight and coal). In each of the experiments the context was found to influence 
people’s  attitudes towards biomass. The results show that assimilation (a positive relation 
between the valence of the context and evaluation of biomass) results from persons 
superficially thinking about related objects. Contrast (a negative relation between the 
valence of the context and evaluation of biomass) was found to result from persons 
comparing the use of the novel object, biomass, with the context object (e.g. sunlight or 
coal). Importantly, the results show that for contrast to occur, persons must have a 
concrete representation of the context object and have the capacity to compare the target 
object with their representation of the context object. Assimilation was not found to 
require either. The results indicate that assimilation results from the use of temporarily 
accessible associations, activated by the contextual presence of the context object. These 
context effects were found when attitudes were weak. Strong attitudes were found to be 
impervious to contextual influences. In our reasoning of the moderating influence of 
attitude strength on the occurrence of context effects, we argued weak attitudes to be 
sensitive to contextually activated information as few chronically accessible object 
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associations are available. In this chapter the evidence for these conclusions will be 
discussed in detail, and  we will address the implications of the findings for the acceptance 
of innovations. 

 

6.2 Resistance to context effects: the moderating role of attitude 
strength, knowledge and involvement 

The results show contextual information influences the evaluation of novel objects. 
Moreover, they also provide evidence for the assumed boundary conditions for the 
occurrence of these context effects. Together, the results presented in Chapter 2 
(Experiment 1), Chapter 4 (Experiments 4 and 5), and Chapter 5 (Experiment 6) show that 
the sensitivity of attitudes to contextually activated information depends on the 
availability of pre-stored object associations thus decreases the sensitivity to contextual 
influences. The context can be expected to influence evaluations of a novel object to a 
lesser extent when more chronically accessible information is available to persons. 

In Experiment 1 attitude strength was found to moderate the occurrence of context 
effects. Consistent with the hypothesis that the availability of chronically accessible 
moderates the effect of attitude strength on the occurrence of context effects, attitudinal 
embeddedness (a dimension of attitude strength) was found to moderate the occurrence of 
context effects. The results from Experiment 6 provide further evidence for this 
hypothesis. In this study the motivation to think about the use of biomass as an energy 
source was manipulated. Notably, all participants in this experiment were students having 
little knowledge regarding the use of biomass. While the manipulation of motivation was 
found to be successful, it did not reduce the susceptibility of the evaluation of biomass to 
the contextual presence of other energy sources. Being relatively more motivated to think 
about the topic without having chronically accessible object associations does not seem to 
reduce the sensitivity to context effects. 

Additionally, Experiments 4 and 5 suggest that the strength of context effects 
depends on the salience of the contextually activated information. The results from these 
experiments indicate that the strength of assimilation and contrast was stronger when the 
contextual information was presented saliently rather than inconspicuously. These 
findings are consistent with previous research showing a similar relation between the 
salience of the contextually activated information and the strength of context effects 
(Bless, Igou, Schwarz & Wänke, 2001). Thus, the more saliently the contextual 
information is activated, the stronger the context effect seem to become.  
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In sum, the results provide evidence for the thesis that the availability of 
chronically and salience of temporarily accessible information determines the influence of 
contextually activated information on the evaluation of a target object. For persons with 
ample chronically accessible object related associations, temporarily activated information 
does not influence impressions of novel objects. Lack of chronically accessible object 
associations, however, leaves impressions of novel objects vulnerable to contextually 
activated information. Our findings are therefore consistent with previous theories on 
context effects, which state that context effects result from the use of temporarily 
activated information in the construction of a representation of the target object (e.g. 
Sudman et al, 1996a, 1996b). The results from our experiments strengthen the view that 
weak attitudes may best be viewed as temporary constructions. Whether strong attitudes 
may better be viewed as stable constructions that are retrieved from memory, or (like 
weak attitudes are constructed on the spot has not been established with the current 
research. The finding by Stapel and Koomen (2000) that stable attitudes can be influenced 
by the activation of contextual information seems to suggest the latter. These authors 
found that the activation of distinct contextual information influenced self perceptions of 
persons who were induced to have mutable self perceptions as well as those who were 
induced to have stable self-perceptions. As the contrast effects for persons with stable 
attitudes indicates, the activation of distinct contextual information influenced people’s 
temporary representation of the self. Additionally, these findings may imply that while 
weak attitudes are susceptible to both distinct and indistinct contextual information, 
strong attitudes may be susceptible to distinct contextual information. Strong attitudes 
may not be completely impervious to contextually activated information. In other words, 
while our research shows strong attitudes to be insensitive to accessible associations (e.g. 
indistinct information, see Chapter 2), they may be sensitive to the accessibility of a 
standard of comparison (Stapel & Koomen, 2000). Future research may further determine 
whether strong attitudes are impervious to all contextual influences, and whether strong 
attitudes are retrieved or constructed. In any case, our research does show assimilation 
only occurs for persons holding weak attitudes, but not for those holding strong attitudes. 
It also indicates that weak attitudes are constructed. In the next section we will discuss 
the results from our experiments that indicate that, for persons holding weak attitudes, 
interpretation underlies assimilation and comparison underlies contrast. 
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6.3 Processes underlying context effects: Associative assimilation 
and reflective contrast 

The results from our experiments indicate that weak attitudes are constructed on 
the spot and are susceptible to contextual influences. The question that follows from these 
findings is what processes underlie these context effects? The results from the experiments 
presented in Chapters 3, 4, and 5 show that the assimilation results from the use of 
indistinct information as an interpretation frame, while contrast results from the use of 
distinct contextual information as a standard of comparison (e.g. Martin & Seta, 1983; 
Stapel & Winkielman, 1998).  

The evidence comes from several experiments presented throughout this thesis. In 
several studies reported in literature, perceived similarity and categorization have been 
found to influence the direction of context effects (e.g. Mussweiler, 2001a, 2003a; 
Mussweiler & Strack, 1999; Schwarz & Bless, 1992a; Schwarz, 1995; Wänke, Bless & Igou, 
2001). In research by these authors, perceived similarity between the target and context 
object and inclusion of the target and context object in one category has been found to 
result in assimilation. Perceived dissimilarity and exclusion of the target object from the 
context category has been found to result in contrast. In Chapter 3 we investigated the 
effects of perceived similarity and categorization on the occurrence of assimilation and 
contrast for the evaluation of biomass. The results of Experiments 2 and 3 did not provide 
compelling evidence for the influence of perceived similarity on the direction of context 
effects for the evaluation of biomass. Instead, in these experiments, indications were 
found that contextually activated information was used as an interpretation frame for the 
evaluation of biomass. In both experiments the results suggest that presenting an example 
of another energy source results in assimilation of the evaluation of biomass towards this 
example. The experiments described in Chapter 4 (Experiments 4 and 5) and Chapter 5 
(Experiment 6) provided additional evidence that indeed the mere presentation of an 
example of an energy source had an assimilative influence on the evaluation of biomass. 
In these experiments biomass was evaluated as more environmentally friendly when 
sunlight was presented (and not evaluated) as an example of an energy source, and less 
environmentally friendly when coal was presented as an example. Moreover, assimilation 
was found to result from the contextual presence of sunlight and coal as examples of 
energy sources, regardless of cognitive capacity and motivation to process information 
(Chapter 4 and 5). It seems that the presentation of sunlight as an energy source activates 
indistinct associations (e.g. associations like, clean, green and environmentally friendly), 
and that when subsequently evaluating the target object people use these accessible 
associations. These findings are in tune with an accessibility account of the use of 
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information (e.g. Higgins, 1996), and seem to indicate that the process underlying 
assimilation is associative and impulsive in nature (e.g. Strack & Deutsch, 2004). When 
the contextual information is indistinct, people seem to act upon the information most 
accessible to them (i.e. incorporate accessible associations in the representation of a target 
object). They seem to use these accessible associations (activated within the judgmental 
context) for the interpretation of the novel object. As previous research on context effects 
has shown, this may influence the way new information about the target object is 
encoded (e.g. Meyers-Levy & Tybout, 1997; Srull & Wyer, 1979; Stapel, Koomen & van 
der Pligt, 1997). These findings imply that the mere presentation of other related 
technologies can influence the impressions people form of the novel objects consistent 
with the valence of the contextually activated information. 

While assimilation seems to result from an interpretation process within the 
associative and impulsive system of information processing, contrast, on the other hand, 
seems to tie in more with a reflective system of information processing (for a distinction 
between the impulsive and reflective system of reasoning see Strack & Deutsch, 2004). In 
chapter 4 we studied the occurrence of contrast as a function of distinctness of contextual 
information and cognitive capacity during the evaluation of biomass. Distinctness of the 
contextual information was found to moderate the direction of context effects. Contrast 
was found when the contextual information was distinct, assimilation was found when 
the contextual information was indistinct. Further, the results from Experiment 5 
(Chapter 4) show that the process underlying contrast is cognitively demanding. 
Consistent with assumptions for the reflective system of reasoning (Strack & Deutsch, 
2004), contrast only occurred when cognitive capacity was unrestrained. For 
communication on novel objects, this implies that characteristics of the environment (e.g. 
a distractive environment) and type of media used for communication (e.g. a TV 
commercial) might influence the occurrence of contrast effects. For instance, as different 
types of media vary in the extent to which they allow thorough processing of information, 
the type of media used for communication purposes might influence the likelihood of 
contrast effects. Similarly, the environment might impair people’s cognitive capacity for 
the evaluative task, and subsequently reduce the use of the contextual information in a 
reflective information processing mode like a comparison process.  

The results presented in Chapter 5 provide further evidence for the hypothesis that 
contrast results from a comparison process. In this chapter two experiments (Experiment 6 
and 7) were described that were aimed at distinguishing between two explanations for the 
finding that the occurrence of contrast depends on cognitive capacity. Both correction 
processes (e.g. Martin, Seta & Crelia, 1990; Meyers-Levy & Tybout, 1997), and comparison 
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processes (ICM, Stapel & Blanton, 2004; Stapel & Koomen, 2000, 2001; Stapel & 
Winkielman, 1998) are consistent with the finding that contrast requires cognitive effort. 
However, following earlier research (e.g. DeCoster & Claypool, 2004; Schwarz, 1995) we 
argued comparison contrast and correction contrast differ in their dependency on the 
activated dimension and distinctness of contextual information (see Chapter 5 for a 
discussion). It was argued that comparison contrast only occurs on the dimension on 
which the contextual information was distinct: i.e. comparison contrast was argued to be 
dimension specific. On the other hand, correction contrast was argued to be dimension 
unspecific. In addition, for correction contrast to occur it is not assumed that the 
contextual information has to be distinct. Instead, the attempt to correct for perceived 
contextual influences and biases was argued to be moderated by processing motivation at 
the time of evaluation of the target object, regardless of the distinctness of contextual 
information. The results from Experiments 6 and 7 support the claim that the contrast 
effect resulted from the use of the context as a standard of comparison. Contrast was 
found to depend on the dimension activated by the presentation of the context object 
(environmental friendliness vs. future availability; Experiment 7). In addition, no contrast 
was found when the presented contextual information was indistinct, regardless of the 
motivation to process the information (Experiment 6). Together with the results from 
Experiments 4 and 5 these findings strengthen the belief in comparison processes 
underlying contrast for the evaluation of novel objects. 

The results are consistent with the Interpretation Comparison Model (ICM e.g. 
Stapel & Koomen, 2000), but also add to the model. Firstly we showed distinctness to be a 
moderator of the direction of context effects outside the domain of social comparison. 
Distinctness was found to moderate the direction of context effects for the evaluation of a 
novel object: biomass. Secondly, we showed comparison to be cognitively demanding, 
consistent with suggestions made by Stapel and Blanton (2004). These authors have 
argued that “people perform social comparisons so frequently that they become routinized 
to reduce cognitive demand” (p472). Consistent with their hypothesis of the automaticity 
of social comparisons of the self to others, Stapel and Blanton (2004) found subliminal 
priming to influence self-judgments but not judgments of other persons. In our research 
we have shown that comparison is indeed cognitively demanding, not by manipulating 
the target object (e.g. self vs. another person) but by manipulating people’s cognitive 
capacity at the time of evaluation. As previously described, contrast was only found to 
occur when the contextual information was distinct and cognitive capacity was 
unrestrained. 
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In sum, the results from the experiments presented in this thesis indicate that 
assimilation results from the use of accessible, temporarily activated information, in the 
formation of attitudes towards novel objects. Further, the results imply that the use of 
contextually activated information as an interpretation frame is an associative process. 
Contrast, on the other hand, results from the use of a concrete representation of a context 
object as a standard of comparison, and the results imply this process to be reflective 
rather than associative. 

 

6.4 Implications for the acceptance of innovations 
The aim of this thesis was to investigate attitude formation processes and the 

influence of the judgemental context on these processes. The results from the experiments 
presented in this thesis indicate that when people hold weak attitudes their impressions 
are influenced by information activated within the judgemental context. It might thus be 
argued that public opinions towards novel objects are nothing more than unstable and 
unreliable expressions of ill-informed lay-people. In a way this might indeed be true. The 
evaluations people express are shaped by the context in which they are expressed. In a 
different context their opinion might be different. If anything, our research shows this to 
be very likely as long as the attitudes are weak. Consistent with our finding that attitude 
strength (notably embeddedness) moderates the occurrence of context effects, informed 
attitudes have been found to be more stable over time, and to be more predictive for 
future attitudes than uninformed attitudes (Daamen, de Best-Waldhober, Damen, & Faaij, 
2006). Both our research and that of Daamen and colleagues (2006) indicate that for the 
interpretation of people’s attitudes it is therefore important to have insight into the level 
to which people are familiar with and informed about the topic. It is important to 
understand the extent to which people’s attitudes are based on temporarily activated 
information. In contrast to informed attitudes, uninformed attitudes are unlikely to 
remain constant over time. However, despite attempts to inform the public, or measure 
informed opinions, people in daily life often make decisions without being well-informed. 
In many situations people act without having an informed opinion. Especially for those 
communicating about innovations (e.g. energy companies, environmental organisations, 
but also local and national authorities) and those measuring people’s evaluations of 
innovations, it is therefore important to understand the processes behind the contextual 
influences on the formation of attitudes.  

Our results show that context effects are not random effects. Instead, these effects 
are the outcome of specific processes. Context effects are, partly, the result of systematic 
biases within the context itself. For instance, in surveys question ordering may influence 
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the impressions people form. Moreover, the frame in which an innovation is placed 
(whether deliberately chosen or not) may influence people’s impressions in a systematic 
way. The processes by which the context influences the evaluation of novel objects 
depends on characteristics of the contextual information itself as well as the processing 
capacities of the receiver of the information. While the type of information (its 
distinctness) has been found to influence how the information is used, the person’s 
cognitive capacity at the time of evaluation determines whether this information is used 
in this process at all. Contrast is found to be cognitively demanding and seems the result 
of reflective reasoning, yet assimilation is found even under high levels of cognitive load 
and seems to be more associative in nature. As our research shows, the use of images 
depicting solar energy when communicating about biomass (as is done by several energy 
companies) might thus suggest to people that biomass is environmentally friendly. 
Importantly, however, the present research also shows that under specific conditions the 
opposite as a possible outcome. For example, when people’s representation of the context 
is concrete, the presentation of sunlight can result in people comparing biomass with the 
sunlight resulting in people evaluating biomass as less environmentally friendly. Clearly, 
the context in which an innovation is introduced influences the impressions people form 
of these innovations. When aiming to communicate about innovations, or measure 
people’s evaluations of innovations, care should be taken with the context in which an 
innovation is introduced.  

While weak attitudes thus are susceptible to contextually activated information it 
is important to realize that these attitudes are still being constructed. New beliefs and 
impressions are incorporated in people’s representation of the novel object over time. As 
such, people’s initial impressions can be seen as a starting point for the acquisition of new 
information. Interestingly, dual process models point to the possibility that the context 
may influence the interpretation of object-related information. According to these 
models, peripheral information might bias the processing of information (e.g. Chen & 
Chaiken, 1999). The context may thus set the stage for the interpretation of new 
information, once again stressing the importance of awareness of these processes in 
everyday communication, and the importance of carefully selecting the context in which 
innovations are presented. Although attempts have been made to measure informed 
attitudes that are less sensitive to the context (by using of an Informed Choice 
Questionnaire, ICQ: van Knippenberg & Daamen, 1996), informed attitudes are 
influenced by the motivation and ability of persons to process the information provided as 
well (e.g. van Knippenberg & Daamen, 1996). So, the context may still influence the 
attitudes people form, for instance by serving as a peripheral cue. Studying how 
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contextual influences impact information processing (e.g. bias) would be a valuable 
addition to the findings of the current research. It would provide more information on the 
contextual influences on the acceptance of innovations and the continued influence the 
context might have. 

Finally, the question remains how people’s susceptibility to contextually activated 
information might be reduced. It might be tempting to conclude that creating resistance 
to contextually activated information is simply a matter of better informing the people 
about innovations. However, although once the information is processed and stored in 
memory people’s attitudes are more impervious to temporarily activated information, the 
way there is not so obvious. Our research shows that the context does not influence 
people’s attitudes when these attitudes are strong, and persons are knowledgeable and 
involved with the topic. Unfortunately, it does not provide answers on how to reach 
strong attitudes: i.e. attitudes that are impervious to context effects. It does indicate, 
however, that people who have the information and the time to process the information 
and gather experiences with the use of biomass became insensitive to contextual 
influences. As the findings from Experiment 6 indicate, only making people more 
involved, without providing information and the time to elaborate on this information, 
does not reduce the context effects. This suggests that that communication strategies 
should be aimed at facilitating persons to build strong attitudes. 

6.4.1 Acceptance of biomass within a multitude of energy sources 

As described in the introduction biomass is the largest contributor to the total 
amount of sustainable electricity used in the Netherlands. Although important as a 
renewable energy source, it should be noted that there is probably no single energy source 
that can meet the energy demands of humans all over the world. Maximizing the 
likelihood to reach a sustainable generation and use of energy thus depends on the 
successful introduction and acceptance of multiple sustainable energy sources. As our 
research indicates, the acceptance of multiple sustainable energy sources might well 
depend on the combined communication strategies for these energy sources. 
Communication about one energy source is likely to influence the evaluation of other 
novel energy sources. For instance, the results show that promoting one energy source can 
be at the expense of the acceptance of other, novel energy sources. In the light of these 
findings, communication strategies followed by some energy companies in the 
Netherlands that are aimed at presenting sunlight, wind and water as 100% clean may 
have a negative effect on the acceptance of biomass. Although probably not intended, 
such communication strategies may reduce the chances of reaching a sustainable 
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generation of energy. An integrated approach for the communication of multiple energy 
sources is therefore desirable over communication strategies for single energy sources.  

In conclusion then, as there is probably no such thing as a context-free evaluation 
or decision, it is important to understand the processes that underlie contextual influences 
on the evaluation of novel objects, and perhaps more importantly, how these influences 
can be minimized or controlled. This thesis has increased insight into the formation and 
flexibility of attitudes towards innovations more generally. As such, our research has 
pointed out the importance of being aware of the influence the context has on the 
impressions people form of innovations. It also emphasizes the importance of the impact 
subtle contextual information has on the impressions people form of novel objects. It is 
these impressions that, whether we like it or not, influence the acceptance of future 
technologies. 
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From “bio-what?” to “bio-watt!” 

Contextual influences on the formation of attitudes towards novel 
energy technologies 

 
The aim of this thesis is to increase our understanding of the processes underlying 

public acceptance of novel (energy) technologies. Especially when people know little 
about an issue, which typically is the case with new technologies, subtle differences in the 
way the issue is introduced may influence their attitudes. In seven experiments the 
boundary conditions for the occurrence of context effects were investigated, as well as the 
processes underlying these effects. The focal topic was the use of biomass for electricity 
generation. 

The results show that people only are sensitive to context effects when their prior 
attitudes towards biomass are weak. When attitudes were weak and another energy 
source was mentioned casually just before people were asked to evaluate biomass, they 
assimilated their judgment towards this other energy source. They evaluated biomass 
more positively following solar energy than following coal. Under specific circumstances 
however, the opposite effect was found. When the context object was made distinct by 
having people evaluate it explicitly before evaluating the target object, contrast occurred. 
Judgments about biomass then turned out to be more negative when made in the context 
of solar energy, than when made in the context of coal. Contrast was found to only occur 
in the case of unlimited cognitive capacity. In addition, contrast appeared to be dimension 
specific. Assimilation, on the other hand, was found to occur regardless of cognitive 
capacity and issue involvement. 

The results are in line with the theory that assimilation is due to the use of a 
contextual object as an interpretation frame, to make sense of an unfamiliar target object. 
On the other hand, contrast occurs when the contextual object is used as a standard with 
which the target object is compared. The findings substantiate the notion that contrary to 
the interpretation process, the comparison process is effortful. The alternative explanation 
that context effects would be due to a simple correction process is challenged by the 
results. 

People will often form attitudes towards new technologies based on limited 
information, due to the complexity of the issue, a lack of involvement, or time limitations. 
The research provides reasons to assume that people’s attitudes towards novel energy 
sources are related to each other. Communication about one energy source can influence 
the evaluation of another, novel, energy source. For instance the contextual presence of a 
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positively evaluated energy source may result in more positive attitudes towards a novel 
object. Alternatively, the contextual presence of a positively evaluated energy source may 
also result in the opposite effect. As a result of comparison with a positively evaluated 
energy source, biomass may be more negatively evaluated. This implies that promotion of 
one energy source can reduce the acceptance of other (novel) energy sources.  

Given that multiple energy sources have been introduced in the Netherlands and 
are communicated about, this research stresses the importance of an integrated 
communication strategy for the acceptance of all these energy sources. The research 
presented in this dissertation sheds more light on the processes underlying attitude 
formation under these circumstances and on the subtle influences of the contextual 
embeddedness of technologies. 



 



 

 

 
 
 
 
 
 
 
 
 
 

Nederlandse samenvatting 
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Het doel van het huidige onderzoek is het vergroten van het begrip van de 
processen die ten grondslag liggen aan publieke acceptatie van nieuwe 
(energie)technologieën. Als mensen weinig kennis hebben van een onderwerp, zoals 
doorgaans het geval is voor nieuwe technologieën, kunnen meningen van mensen over 
dergelijke technologieën afhangen van subtiele verschillen in de manier waarop de 
technologie geïntroduceerd wordt. In zeven experimenten is onderzoek gedaan naar de 
randvoorwaarden waarbinnen contexteffecten plaatsvinden en zijn de processen die aan 
de contexteffecten ten grondslag liggen onderzocht. In het huidige onderzoek is specifiek 
gekeken naar de evaluatie van het gebruik van biomassa voor de opwekking van 
elektriciteit. 

De resultaten laten zien dat mensen alleen gevoelig zijn voor contexteffecten als 
hun attitude ten opzichte van het gebruik van biomassa voor de opwekking van 
elektriciteit zwak is. Hadden mensen een zwakke attitude en werd net voor de 
beoordeling van biomassa een andere energiebron terloops vermeld, dan werd hun 
oordeel over het gebruik van biomassa geassimileerd naar de beoordeling van de andere 
energiebron. Biomassa werd positiever beoordeeld als zonlicht genoemd werd dan 
wanneer steenkool genoemd werd. Dit assimilatie-effect bleek echter niet altijd op te 
treden. Het tegenovergestelde effect (contrast) werd gevonden als de contextuele 
informatie onderscheidbaar was, bijvoorbeeld doordat mensen voorafgaand aan de 
beoordeling van biomassa steenkool of zonlicht hadden beoordeeld. In deze gevallen 
bleek biomassa negatiever beoordeeld te worden als zonlicht de context vormde dan 
wanneer steenkool de context vormde. Dit contrasteffect bleek echter alleen op te treden 
bij ongelimiteerde cognitieve capaciteit. Bij verminderde cognitieve capaciteit trad geen 
contrast op. Tevens bleek het contrasteffect dimensiespecifiek te zijn. Alleen op de 
dimensie waarop de context onderscheidbaar was (b.v. milieuvriendelijkheid) bleek 
contrast op te treden voor de beoordeling van biomassa (op milieuvriendelijkheid, maar 
niet op toekomstige beschikbaarheid). Assimilatie, in tegenstelling tot contrast, bleek niet 
afhankelijk te zijn cognitieve capaciteit of betrokkenheid bij het onderwerp. 

De resultaten zijn in overeenstemming met de theorie die veronderstelt dat 
assimilatie het gevolg is van het gebruik van contextuele informatie als een interpretatie-
kader bij het vormen van een beeld van een onbekend object; contrast daarentegen treedt 
op als gevolg van het gebruik van het contextobject als vergelijkingsstandaard voor het 
doelobject. De bevindingen ondersteunen het idee dat, in tegenstelling tot 
interpretatieprocessen, vergelijkingsprocessen moeite kosten. De alternatieve verklaring 
dat de context effecten eenvoudigweg op zouden zijn getreden als gevolg van een poging 
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van mensen om te corrigeren voor de contextuele invloed wordt tegengesproken door de 
huidige bevindingen. 

Mensen vormen regelmatig oordelen over nieuwe technologieën (waaronder 
energiebronnen) gebaseerd op zeer gelimiteerde informatie over het object. Dit gebeurt 
ten gevolge van de complexiteit van het onderwerp, gebrek aan betrokkenheid, of 
tijdbeperkingen. Het onderzoek geeft aanleiding om te veronderstellen dat de oordelen 
van mensen over diverse  energiebronnen aan elkaar gerelateerd zijn. Enerzijds kan de 
presentatie van een positieve energiebron mensen een andere nieuwe energiebron 
positiever doen beoordelen. Anderzijds kan ook het tegenovergestelde effect optreden. Als 
gevolg van vergelijking met een positieve energiebron kan biomassa ook negatiever 
beoordeeld worden. De promotie van één specifieke energiebron kan dus ten koste gaan 
van de acceptatie van een andere nieuwe energiebron.  

In het geval van de introductie van meerdere nieuwe energiebronnen, zoals het 
geval is voor de Nederlandse energiemarkt, benadrukt het onderzoek het belang van een 
geïntegreerde communicatiestrategie voor de acceptatie van elk van deze energiebronnen. 
Het onderzoek dat in deze dissertatie gepresenteerd is verheldert de processen die ten 
grondslag liggen aan de vorming van attitudes in dergelijke situaties, en de subtiele 
invloed die contextuele inbedding van nieuwe technologieën heeft op de beoordeling van 
innovaties. 
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