
ADVERTIMENT. Lʼaccés als continguts dʼaquesta tesi queda condicionat a lʼacceptació de les condicions dʼús
establertes per la següent llicència Creative Commons: http://cat.creativecommons.org/?page_id=184

ADVERTENCIA. El acceso a los contenidos de esta tesis queda condicionado a la aceptación de las condiciones de uso
establecidas por la siguiente licencia Creative Commons: http://es.creativecommons.org/blog/licencias/

WARNING. The access to the contents of this doctoral thesis it is limited to the acceptance of the use conditions set
by the following Creative Commons license: https://creativecommons.org/licenses/?lang=en



   

 

 

 

 

Green Advertising in a Climate-Change Context: 

Experimental Studies 

 

 

A dissertation submitted for the degree of 

DOCTOR OF PHILOSOPHY IN ENVIRONMENTAL SCIENCE AND TECHNOLOGY 

by 

 

 

Juana Castro Santa 

 

 

Supervisors 

 

Prof. Dr. Jeroen van den Bergh 

Dr. Stefan Drews 

 

 

Institute of Environmental Science and Technology 

Autonomous University of Barcelona 

 

 

May 2022 



 
 

Acknowledgments 

 

 

 

 

 

Acknowledgments 

First of all, I would like to thank my supervisors Prof. Jeroen van den Bergh and Dr. 

Stefan Drews for giving me the opportunity to pursue my PhD in the research group 

“Environmental and Climate Economics”, and for providing a thorough and comprehensive 

supervision over these years. I appreciate the numerous and interesting discussions we had about 

the different projects, your feedback, and your support to carry out this PhD.  

I would further like to thank my colleagues from the research group, Filippos, Ivan and 

specially my fellow PhD companions, Theo, Franzi and Joel for all the support I received from 

them. Having your friendship was an enormous gift that made this period interesting, exciting and 

memorable. The same appreciation goes to Jose, Ale, Aliosha, Vero and all the great people I 

found on my PhD path here at ICTA. I am also especially grateful to Cristina and Martha for 

being so supportive and kind.   

Finally, I am very grateful to my partner, family and friends for all the love and the care 

received! I feel very privileged.   

  



 
 

Contents 
 

 

1. Introduction ............................................................................................................................. 1 

1.1 Background and Motivation ................................................................................................ 1 

1.2 Green Advertising in a Climate-Change Context ................................................................ 2 

1.3 Research Questions and Approach ...................................................................................... 3 

2. Green Advertising to Signal Low-carbon Alternatives ........................................................ 9 

2.1 Introduction ......................................................................................................................... 9 

2.2 A Framework to Study Advertising Effects ...................................................................... 10 

2.2.1 Messages in Green Advertising .................................................................................. 11 

2.2.2 Filters of Attention to Green Advertising ................................................................... 14 

2.2.3 Consumer Responses to Green Advertising and Heuristics ....................................... 16 

2.3 Barriers to and Opportunities for Reducing Consumption-Related Emissions ................. 22 

2.4 Policy Implications ............................................................................................................ 24 

2.5 Conclusions ....................................................................................................................... 26 

Appendix 2A List of References Cited in each Category of the Framework .......................... 28 

3. Nudging Low-carbon Consumption through Green Advertising and Social Norms   .... 43 

3.1 Introduction ....................................................................................................................... 43 

3.2 Advertising and Social Norm Effects in Consumers’ Choice ........................................... 44 

3.2.1 The Influence of Advertising ..................................................................................... 44 

3.2.2 The Influence of Social Norms .................................................................................. 45 

3.2.3 The Present Study ....................................................................................................... 47 

3.3 The Experiment ................................................................................................................. 47 

3.3.1 Experimental Design and Procedure .......................................................................... 47 

3.3.2 Choice of Product ....................................................................................................... 48 

3.3.3 Manipulation of Advertising and the Social Norm .................................................... 49 

3.3.4 Hypotheses ................................................................................................................. 50 

3.4 Experimental Results......................................................................................................... 51 

3.4.1 Treatment Effects ....................................................................................................... 51 

3.4.2 Mediation Analysis for Advertising and Social Norms ............................................. 54 

3.5 Discussion and Conclusion ............................................................................................... 56 

Appendix 3A. Experimental Sequence and Sample Details ................................................... 59 

Appendix 3B. Experimental Instructions and Questionnaire .................................................. 61 

Appendix 3C. Pilot Study for Norm Manipulation ................................................................. 66 



 
 

Appendix 3D. Statistical Analysis .......................................................................................... 67 

Appendix 3E. Structural Equation Modelling ......................................................................... 69 

4. Behavioural Spillovers from Green Purchases on Consumption and Policy Support .... 79 

4.1 Introduction ....................................................................................................................... 79 

4.2 Literature Review .............................................................................................................. 80 

4.2.1 Spillovers between Pro-environmental Behaviours ................................................... 80 

4.2.2 Behavioural Spillovers from Green Purchases ........................................................... 82 

4.2.3 Moderators ................................................................................................................. 82 

4.2.4 Moral Licensing ......................................................................................................... 84 

4.3 Hypotheses ........................................................................................................................ 84 

4.4 Experimental Design and Procedure ................................................................................. 86 

4.5 Results ............................................................................................................................... 88 

4.6 Discussion ......................................................................................................................... 92 

Appendix 4A. Experimental setting for behaviour one and two. ............................................ 95 

Appendix 4B. Instructions and Questionnaire ........................................................................ 98 

Appendix 4C. Sample Details and Statistical Analysis ......................................................... 102 

Appendix 4D. Baseline and Primed Pro-environmental Identity and “Doing Enough” ....... 106 

5. Conclusions and Further Research ................................................................................... 114 

5.1 Summary ......................................................................................................................... 114 

5.2 Further Research ............................................................................................................. 115 

 



1 

 

Chapter 1 

 

Introduction 

1.1 Background and Motivation  

Advertising plays a role in the causation of climate change as it contributes to carbon emissions 

through various channels. It directly does so via its operational and communication activities, 

such as events, prints and digital messages (Pärssinen et al. 2018; Simons and Pras 2010). But 

more importantly, advertising increases emissions indirectly by encouraging purchases of 

commercial goods. In fact, advertising goes beyond simply increasing such purchases, as it 

influences or even creates new tastes and habits (Brulle and Young 2007). While there exists 

some evidence linking advertising to purchases of cars or tobacco for example (McGuinness and 

Cowling 1975; Peng et al. 2014), establishing a definite causal relationship at the macro level is 

difficult. This may be one reason why the topic has received so little attention in policy-making.  

At a micro level, however, there is plenty of evidence showing that advertising influences 

consumer choices and preferences (Florack and Scarabis 2006). Exposure to advertising enhances 

a preference for what it is being advertised by improving the perception of the product’s attributes 

in terms of quality (Baker et al. 1986). The effects are so strong that familiar brand logos such as 

Coca Cola trigger neuronal activity in areas typically associated with the processing of affect-

related information (McClure et al. 2004). In addition, research has found that exposure to 

advertising triggers materialistic values and primes aspiration levels and consumerism (Frick et 

al. 2022; Lee et al. 2021). Materialistic values refer to individuals prioritizing possessions or 

wealth over other life goals (Kasser 2016). Apart from fostering consumption, such values have 

been found to be negatively correlated with pro-environmental attitudes and behaviours (Hurst et 

al. 2013; Unanue et al. 2016).  

This evidence contrasts with the typical assumption made in the economics literature 

where advertising is merely seen as an information mechanism necessary to spur competition and 

economic growth (see Nelson 1974, or for a more recent example, Taylor 2013). Under this view, 

advertising plays only the role of informing consumers of the available options in the market so 

they take an optimal decision. Although it is evident that advertising has a communicative role 

regarding the availability of products, its content is not merely about products’ attributes. Thus, 

this view underestimates the role of advertising as a persuasion mechanism, which has also a 
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political dimension as it can alter consumer preferences and consumption patterns (see for 

example an analysis on drug advertising by Leffler 1981). In fact, regulations of advertising have 

been imposed not for its informative role, but rather for its persuasive power in promoting 

products detrimental for the individual and public health such cigarettes, alcohol, or fast food 

(Dhar and Baylis 2011; Weitzman and Lee 2020). Similarly, regulations on advertising for certain 

environmentally harmful products, such as oil products, will be implemented in countries like 

France. These were motivated by the idea that advertising messages may distort perceptions of 

the industries’ actual environmental impact (Kaupa 2021; Megura et al. 2022; Plec and Pettenger 

2012).  

1.2 Green Advertising in a Climate-Change Context 

Green advertising is a type of advertising that communicates the environmental attributes of a 

product. In the context of climate change, such advertising can play a positive role by making 

consumers aware of low-carbon alternatives and thus promoting a shift towards lower-carbon 

consumption (Prakash 2002). It also works as a strategy to integrate consumers’ concern about 

the environment into the practice and principles of marketing (Peattie 2001).  

At the same time, however, green advertising not only provides objective information but 

uses persuasion mechanisms that influence positively consumer beliefs and perceptions regarding 

a product’s quality and especially its environmental performance (Moorthy and Hawkins 2005; 

Pickett-Baker and Ozaki 2008). For example, research shows that people underestimate carbon 

emissions of products labelled as green (Gorissen and Weijters 2016), or think they taste or 

perform better than identical non-labelled options (Sörqvist et al. 2015a-b). These examples 

illustrate not only the potential effectiveness of green advertising but also that it can build on or, 

compensate for, peoples’ cognitive biases. Such biases occur especially when advertising triggers 

emotional effects, in which case processing happens more rapidly than when the information 

triggers rational processing (Heath et al. 2006). The consequences of such biases need to be 

carefully assessed, as emotional processing of green advertising could offset other information 

provision strategies aimed at reducing emissions.  

 In relation to this, there is a recent debate regarding the potential spillovers from green 

consumption to other pro-environmental behaviours (Lacasse 2015). Supporters of what is 

referred to as small pro-environmental behaviours, such as buying “green” products, emphasize 

that efforts to reduce emissions are cumulative, and suggest that promoting small actions will 

positively spillover to larger more effective ones (Gifford et al. 2011), including political support 

for climate policies (e.g., Thøgersen and Noblet, 2012). Critics claim that people overestimate the 

effectiveness of small pro-environmental behaviours in reducing emissions (Attari et al. 2010). 

Such overestimation can lead to feeling less personal responsibility to take further pro-
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environmental actions (Thøgersen, 1999) and thus to inaction in other relevant domains, including 

policy support (Diekmann and Preisendӧrfer 1998). Under this view, promoting green products 

may lead people to make green purchases and feel they no longer have to engage in more difficult 

and effective behavioural changes. If such negative spillovers from green purchases are identified, 

for example, for climate policy support, the promotion of green products likely has a negative 

effect on overall emission reduction. 

The present thesis builds on this literature and is motivated by the idea that green 

advertising can present both opportunities for and barriers to climate change policy. On the one 

hand, its role as an efficient informative instrument can be fundamental, especially given 

individuals’ limited abilities in processing overwhelming and complicated information regarding 

lifecycle emissions associated with consuming particular products. On the other hand, it may lead 

consumers to underestimate the negative impact of their consumption patterns or even provide an 

easy excuse for overcoming any guilt feelings. In either case, green advertising can play a 

potential role in emissions reduction and thus merits becoming a topic of research on climate 

policy. 

1.3 Research Questions and Approach 

The specific research questions I address in this thesis include: (1) which are the main features of 

green advertising and how do they influence the behaviour of consumers; (2) compared to other 

information-provision instruments, how effective is green advertising in enhancing low-carbon 

consumption; and (3) does the promotion of products as green trigger spillovers to relevant pro-

environmental behaviours, and in which direction.   

In order to answer the first research question, in Chapter 2 I undertake a literature review 

of experimental research assessing features and impacts of green advertising. For this purpose, I 

employ a framework that distinguishes between messages conveyed in advertising, filters in 

consumer attention, and mental processing of messages. In the analysis of consumer processing 

of green advertising, I propose a conceptual innovation by organizing advertising effects in terms 

of existing consumer heuristics. I find that several heuristics play a role in consumers’ processing 

of green advertising messages. Finally, these heuristics triggered by green advertising are 

evaluated in terms of whether they represent opportunities or barriers for emissions reduction 

related environmental behaviours and climate policy.  

From Chapter 2 we know that the processing of advertising cues happens very fast and at 

low cognitive effort (Heath 2009) while processing of information that appeals to rational 

information requires more cognitive effort and thus time (Heath et al. 2006). Based on the 

collected evidence, I hypothesize that advertising is more effective in influencing consumers’ 

choice than other information provision strategies. To test this hypothesis, Chapter 3 presents an 
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experiment comparing the influence of advertising with that of a pro-environmental social norm 

in shifting consumers choice towards low-carbon. I focus on social norms as they typically viewed 

as one of the most effective information-based interventions for encouraging pro-environmental 

behaviours (Nisa et al. 2019). The methodology used for this comparison is experimental. In a 

fictitious Facebook homepage, I present participants with both, green and non-green advertising 

and a social norm for low-carbon consumption. The choice following the Facebook homepage is 

an incentivized decision between a low- and high-carbon product. Advertising and social norms 

are presented in isolation to compare their effectiveness in influencing choice, and together to 

assess whether these two information strategies interact. In addition, the decision channels that 

mediate the effects of both advertising and social norms on consumers’ choice are unravelled 

using structural-equation model analysis.  

Finally, motivated by the debate on the role of green purchases in emissions reduction 

(Lacasse 2015), in Chapter 4 I study spillover effects triggered by green purchases to subsequent 

green purchases and climate policy support. Experimental studies report negative spillovers from 

green purchases to subsequent moral behaviours (Mazar and Zhong 2010, Eskine2013) but 

evidence on spillovers to pro-environmental behaviours is yet inconclusive. Some find evidence 

for negative spillovers to subsequent green purchases (Garvey and Bolton 2017) and pro-

environmental intentions (Meijers et al. 2019), while others report positive spillovers (Bauer and 

Menrad 2020) or no effects (Margetts and Kashima 2017) for donations to environmental 

organizations. Chapter 4 presents an experiment where participants are randomly assigned to shop 

in a conventional or green shop, and then asked to perform a pro-environmental behaviour. I 

explore whether spillovers differ for conceptually different behaviours (purchase decisions and 

policy support) and whether they are moderated by the price of green products. This is relevant 

as green products can be promoted using price incentives, but a high versus low price may 

spillover differently to subsequent pro-environmental behaviours.  

 Chapter 5 concludes and offers suggestions for further research. 
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Chapter 2 

 

Green Advertising to Signal Low-carbon 

Alternatives 

2.1 Introduction 

Green advertising has emerged as a popular business strategy in recent years for marketing 

products that are claimed to have a relatively low environmental impact (Banerjee et al. 1995; 

Peattie 2001a). The main approach of green advertising is communicating pro-environmental 

dimensions of products with the aim of increasing product sales. The use of environmental claims 

in advertising is effective to the extent that today’s consumers are often more strongly persuaded 

by advertising that emphasises the product’s green credentials, rather than other relevant attributes 

(Chan and Fan 2015; Ku et al. 2012). Often, consumers are even willing to pay more for products 

just because they are claimed to be green (Laroche et al. 2001).  

 Decades of research show that the influence of advertising on consumer perceptions and 

preferences takes place through mostly emotional channels and that rational assessment of the 

available information is limited (Kroeber-Riel 1984; Heath 2009; Zhang et al. 2014). This in turn 

triggers consumer heuristics, i.e., shortcuts that allow the processing of product information in a 

fast and efficient way rather than in a comprehensive and time-consuming manner (Payne et al. 

1991). An example of a heuristic is ‘higher price equals higher quality’. Advertisers have a good 

understanding of such heuristics and in response have developed various persuasion techniques 

that account for non-rational information processing (Chaudhuri and Buck 1995; Merlo et al. 

2008). Green advertising makes use of the same mechanisms (Liu and Liu 2020; Zubair et al. 

2020).  

 In this paper we undertake a review of the literature on green advertising, focusing on 

how consumers process the information in green advertising. This involves studying the content 

and cues of green advertising messages, and how these influence consumer preferences and 

perceptions. Questions that we aim to answer include: What heuristics consumers use; what 

features of green advertising trigger them; and whether heuristic processing in green advertising 

leads to systematic misperceptions of the environmental impact of products. To this end we 

organise the literature using an existing framework for studying the effects of general advertising 

on consumers. Using this framework, we analyse green advertising content, the moderating 



10 

 

factors of consumers attention and their effects on consumers’ perceptions. We analyse the latter 

employing five key heuristics that are able to describe the way consumers process the cues of 

green advertising.  

2.2 A Framework to Study Advertising Effects 

To study how green advertising influence consumers, we employ a framework by Vakratsas and 

Ambler (1999) to analyse advertising effects. This framework focuses on three main factors, 

namely: (1) the message of the advertisement, (2) the filters that affect consumer attention, and 

(3) the consumer responses to the advertisement (Figure 1). The message refers to the content of 

the advertisement and how it is constructed, that is, the combination between the product 

information, claims, appeals, images, labels and other non-verbal cues it employs in the promotion 

of a product. The filters denote individual level variables such as motivation, knowledge or 

interest in a product that moderate the attention given to an advertisement by a consumer. Finally, 

consumer responses refer to the mental processing of the advertising, and particularly to the 

combination of cognitive and affective processing it triggers, happening both in isolation and 

simultaneously. To form a perception of an advertised product, consumers are assumed to make 

both rational, cognitive representations of the information presented, and to develop affective 

reactions and emotions towards it.  

 

 

 

 

 

 

 

 
 

 

Figure 1. A framework to understand advertising effects on consumers 
Source: Vakratsas and Ambler (1999) 
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advertising according to its message, filters of attention and consumer responses. Moreover, we 

go beyond the mere description of the literature and connect green advertising cues with the 

heuristics they trigger and ultimately with the consumer responses they produce, creating a novel 

framework for interpreting advertising effects.  

To identify relevant literature, we searched for articles in the English academic database 

Scopus. Our search terms are related to the framework used. For message content we included 

the keywords “green advertising” together with “information”, “content”, “messages” and 

“appeals”. For filters of attention, we included “green advertising” together with “attention”, 

“motivation” and “involvement”, while for consumer responses we used “green advertising 

effects” together with “processing”, “cognitive”, “emotional” and “heuristics”. In each case we 

read the abstracts and identified those studies that fell into the categories established by the 

framework. The review also covered studies related with the visual cues of labels and packaging 

as they represent common features used in the promotion of green products and are eventually 

part of the visual advertising of green products. The literature was first summarised for each 

category and then advertising effects were classified in terms of consumer heuristics. Note that 

some references are included in multiple framework subsets as they are relevant for more than 

one category. For example, a study could be relevant for both the message of the advertising and 

for consumers’ responses. For a detailed overview of the included studies, see Appendix 1.  

2.2.1 Messages in Green Advertising  

Green advertising is typically used to communicate either the pro-environmental attributes of a 

product, or the corporate commitment to environmental causes of a firm (Dangelico and Vocalelli 

2017). Messages conveyed by green advertising tend to combine both product information 

(product characteristics and information on the environmental impact) and cues such as colours, 

music, and images. The combination of these elements can capture consumers’ attention and 

generate positive perceptions of the green product, contributing to the effectiveness of the 

advertisement (Agarwal and Kumar, 2020; Purohit 2012; Till and Baack 2005). In this section, 

we discuss the characteristic features of green advertising’s visual communication. We 

distinguish between two streams in the literature, namely (i) verbal or textual cues that refer to 

information and claims, and (ii) non-verbal cues such as images, colours, etc. This distinction is 

important given the discrete role these cues play in advertisements and the processing by 

consumers (Malin et al. 2017). 

Verbal or Textual Cues in Green Advertising 

The terminology used in green advertising is varied and includes different words that consumers 

associate with environmental issues, such as “biodegradable”, “eco-friendly”, “green”, “natural”, 

“organic”, “recycled”, and “sustainable” (Prakash 2002; Smith and Brower 2012). While some of 
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these terms are technical, (e.g., biodegradable and organic) other terms are ambiguous (e.g., eco-

friendly and green), subject to many different interpretations, and often used in a generic context 

(Hansen 2002; Parguel et al. 2015; Smith 2010). Most consumers are unable to identify the 

difference between more and less technical terms and as a result misinterpret the actual 

environmental impact of the associated products (Smith 2014). Importantly, labels that are used 

for certifying the environmental impact of products typically use the same generic terminology 

(D'Souza 2004; D'Souza et al. 2006). Moreover, unless they represent third parties or government-

mandated labels, these labels may come down to being self-declarations of companies to promote 

their products as green.  

Although some scholars have found that the information about the environmental impact 

of products contained in green advertising to be increasing over time (Leonidou et al. 2011: Segev 

et al. 2016), most studies show that the information is largely vague and uninformative (Carlson 

et al. 1993; Dai et al. 2014; Grillo et al. 2008; Karna et al. 2001). For example, studies on car 

advertising in Spain find that very few car advertisements explicitly report sufficient information 

to allow consumers to correctly assess and compare the overall environmental performance of the 

respective cars (Pedros-Perez et al. 2019; Scopa et al. 2016). Similarly, Testa et al. (2011) 

performed an analysis of environmental communication in different product advertisements in 

Italy, finding that only 17% presented clear and transparent information about environmental 

impacts. However, this is not surprising given research showing that consumers indeed tend to be 

more easily persuaded by general green claims than by specific environmental information of the 

product (Hoek et al 2013). Moreover, some studies find no effects of environmental information 

alone on attitude towards the brand (Montoro-Ríos et al. 2008) and similar studies evidence 

abstract rather than concrete information in advertising often generates positive reactions towards 

green products (Reczek, et al. 2018). Nevertheless, consumers find specific claims on 

environmental impacts to be more credible than general ones (Ganz and Grimes 2018; Ottman et 

al. 2006).  

An additional feature of textual cues in green advertising is the particular framing used to 

build the advertising message. There is significant evidence, for example, on gain frames 

achieving higher consumer attention than loss frames (Nabi et al. 2020; Segev et al. 2015; Spence 

and Pidgeon 2010; Xu et al. 2021; Yu and Shen 2013; Zubair et al. 2020). Other common frames 

stress the temporal effects of purchases on the environment, either in the present or the future 

(Fujita et al. 2006). Stressing future environmental gains has been found to trigger more positive 

consumer attitudes towards the product than those framed as present gains (Chen and Chiu 2016). 

For example, in a message such as “think about what will be gained [lost] this [next] year if we 

do [don’t] make a green choice”, a future positive gain frame produces more positive attitudes 

towards the brand and increases purchase intention. On the other hand, messages that emphasise 

outcomes from environmental purchases in the present have been found to be more effective if 

https://www.sciencedirect.com/science/article/pii/S0959652617316372#bib97
https://www.sciencedirect.com/science/article/pii/S0959652617316372#bib97
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they stress losses (Chang et al. 2015; Homar and Cvelbar 2021). Loss frames can create fear, guilt 

and shame that can be effective in encouraging pro-environmental behaviours (Amatulli et al. 

2019; Chen 2016; Olsen et al. 2014; Shin et al. 2017). In particular, guilt appeals in green 

advertising have been found to be more effective in persuading consumers than non-guilt 

appeals (Chang 2011; 2012). These differences in consumer responses to promotion- versus 

prevention-framed messages (gain versus loss) can also be found in the literature as regulatory 

focus theory (see for example Kareklas et al. 2012). Similar to the findings reviewed above, this 

theory postulates that both frames can trigger positive consumer responses by emotional arousal, 

and whether some consumers are more responsive to gain- or loss-oriented messages is 

determined by individual differences.   

Non-verbal Cues in Green Advertising 

Non-verbal advertising cues refer to elements such as images, music, colours, the attractiveness 

of the communicator, etc., that are neither textual nor directly related to the advertised product. 

As expected by its name, the most basic cue in green advertising is the colour green. Marketers 

have obtained insights on how colour shapes consumer expectations and create consumer 

associations between brands or products with certain colours (Labrecque et al. 2013). The colour 

green for instance, has been adopted as a marketing tool to evoke associations of nature with green 

products (Bottomley and Doyle 2006; Labrecque et al. 2013). Research has shown that consumers 

associate the colour green with a lower environmental impact of brands, triggering positive 

advertising attitudes and purchase intentions (Lim et al. 2020). This positive effect on product 

perception is so robust that when an environmental label is not green, it has lower efficacy in 

influencing consumer perceptions of the environmental benefits of a product (Pancer et al. 2017). 

Labels, belonging to the product’s visual communication, weight heavier on consumers’ purchase 

decisions than contradicting information regarding the product (Hahnel et al. 2015). Similarly, 

other visual cues such as green packaging of products using biodegradable or recyclable boxes—

or simply green claims on the packaging—have been shown to trigger positive attitudes towards 

brands, even if the product is not environmentally superior (Magnier and Schoormans 2015; 

Rokka and Uusitalo 2008; Seo and Scammon 2017). 

Further cues used in green advertising are images of nature. Visual advertising imagery 

is typically used in green advertising to elicit emotional responses (Chowdhury et al. 2008; 

Hartmann et al. 2016). Research has shown that advertisements with scenes of nature evoke very 

similar emotions to those felt while being in nature (Hartmann and Apaolaza-Ibáñez 2012). 

Matthes et al. (2014) compared advertisements with text explaining the environmental advantages 

of a product to those with visual representations of natural scenery. They found that images of 

nature positively influenced brand attitude while textual information alone did not. Further 

research has shown that neither emotional claims in green advertising nor rational environmental 
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claims enhance the positive perceptions of a brand as much as imagery of nature does alone 

(Hartmann et al. 2005; Hartmann and Apaolaza-Ibáñez 2012). It is thus suggested that the most 

effective green advertising combines textual cues on the environmental benefits with imagery of 

nature (Schmuck et al. 2018).  

Numerous studies on green advertising have shown additional features that can increase 

consumers’ positive perceptions of products. For instance, showing famous actors, sports figures, 

or merely beautiful people (e.g., influencers) using a particular green product is effective at 

creating perceptions in consumers that the product is desirable (Blasche and Ketelaar 2015; 

Kumar and Triphathi 2019; Eren-Erdogmus et al. 2016). Studies have also found that some 

consonants in words can convey more environmental concern than others (Joshi and Kronrod 

2020), that circular looking logos tend to be perceived as greener than angular shapes (Xu et al. 

2020) and that green products using round-ending prices (e.g., €4) result in perceptions of higher 

quality than odd-ending prices (e.g., €3.99) (Tripathi and Pandey 2018).  

2.2.2 Filters of Attention to Green Advertising 

Advertising typically takes place while consumers are engaged in certain activities such as 

shopping, watching television, checking social media, or reading an article on the internet. 

Research has shown that when messages (such as advertising) are embedded in contexts where 

consumers are performing other tasks, they receive only passive mental processing rather than an 

active one, as consumers have limited attention and processing capacity (Grimes 2008). Message 

processing in this context is thus characterised by low levels of attention and a lack of consumer 

motivation to actively seek and process detailed issue-relevant information (Petty and Cacioppo 

1979-1981).  

 In this context, factors moderating consumer attention to an advertisement can alter, or 

radically change, the response to advertising (Rosbergen et al. 1997). The framework by 

Vakratsas and Ambler (1999) suggests that motivation and the ability to process information are 

the central moderators of individual responses to advertising. Moreover, individual differences in 

processing styles (Ruiz and Sicilia 2004), receptiveness to different advertising appeals (Zhang 

et al. 2014), and preferences defining consumer attitudes towards the advertisement can further 

moderate the effects of advertising (Rayner et al. 2008). While these moderating variables could 

be identified for a single advertisement (e.g., an advertisement for light bulbs), generalisations 

about variables moderating consumer attention for green advertising are difficult. Green 

advertising encompasses a varied range of goods, and hence consumer categories, since there is 

no universal prototype of a green consumer (Peattie 2001b).  

Nevertheless, some fundamental generalisations can be found in the literature. Motivation 

as the basic moderator of attention to a green advertisement will be contingent on consumers’ 

awareness of environmental threats (Choi and Johnson 2019; Copeland and Bhaduri 2019; Testa 
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et al. 2020; Yadav and Pathak 2016) and, more generally, upon their involvement with 

environmental issues (Buchholz and Smith 1991; Kong and Zhang 2013; Pickett-Baker and Ozaki 

2008; Tucker et al. 2012). Moreover, regarding the ability to process information, the attention 

allocated to an advertisement will be moderated by individual variables such as product 

knowledge (Kim et al. 2016; Kusuma and Handayani 2018) and, importantly in the case of green 

advertising, by the brand’s reputation concerning its environmental impact (Shin and Ki 2019). 

Regarding the latter, the credibility of the advertisement and the channel where the advertising is 

presented act as important filters of consumer attention in the case of green advertising (Hartmann 

et al. 2017) 

Interestingly, while motivation, involvement and knowledge are typically positive filters 

for advertising attention associated with higher purchase intentions, in the case of green 

advertising, the relationship can also be reverse (Matthes and Wonneberger 2014). Considerable 

evidence shows consumers less involved in environmental issues are more persuaded by green 

appeals in advertisements, while those who are highly involved tend to be more sceptical (Cheng 

et al. 2020). Uninformative and ambiguous environmental information, characteristic of green 

advertising, have led to a growing number of customers becoming sceptical about claims on 

environmental performance, such as about the benefits of green products (Do Paco and Reis 2012; 

Goh and Balaji 2016). Moreover, many consumers also distrust labels as there is a growing 

confusion with the overabundance of corporate, third party and government eco-labels on 

products (Bhaskaran et al. 2006). Hence, consumers highly involved with environmental issues 

are generally sceptical towards green advertising claims (Luo et al. 2020; Shrum et al. 1995). For 

both sceptical and non-sceptical consumers, green signalling in advertising may capture attention, 

but in the case of the sceptics this occurs through a “perceived greenwashing effect”, which 

triggers the opposite effects and lowers purchase intentions (Nyilasy et al. 2014). 

Another central filter of consumer attention are consumer attitudes towards an 

advertisement. Attitude has been found to be strongly determined by features in green advertising 

capable of triggering emotions (Kao and Du 2020). High levels of emotion in advertising are 

known to consistently produce increased levels of attention (Du Plessis 2005). In the case of green 

advertising, pleasant images of nature are an example of a cue prompting positive consumer 

attitudes towards an advertisement. These types of images are fixated on for a longer time than 

text in advertisements (Rayner et al. 2001) and produce inherently positive emotional and 

cognitive effects, thus attracting involuntary consumer attention (Hartmann et al. 2013).  

Overall, the most salient filters for consumer attention to green advertising identified in 

the literature regard: (1) consumer involvement with environmental issues as motivation to 

process the green advertisement, (2) brand knowledge and credibility to boost consumer ability 

to process it, and (3) the capacity of the green advertisement to trigger emotions and shape 

consumer attitudes. More generally, other filters of attention are related to socio-demographic 

https://www.emerald.com/insight/content/doi/10.1108/20425961211221615/full/html#b11
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characteristics, such as age or gender (Luchs and Mooradian 2012), or to additional consumer 

characteristics, such as values, beliefs, or intentions, that can predict attitudes towards green 

products (Groening et al. 2018; Young et al. 2010). 

2.2.3 Consumer Responses to Green Advertising and Heuristics 

Processing the advertising messages takes place at both the cognitive and affective level 

(Chaudhuri and Buck 1995). Cognitive processing is typically associated with rationally 

analysing the product’s information contained in advertisements. In the case of green advertising, 

it is further associated with the assessment of a product’s environmental claims and their strength. 

Affective processing on the other hand, refers to emotional, non-rational processing of particular 

appeals, images, music, or other cues used in an advertisement. As attention is limited, only 

consumers highly involved with environmental issues rationally process the environmental claims 

in green advertising (Petty and Cacioppo 1979). Otherwise, attention is mostly fixated on cues 

such as green colours, images of nature, and labels. This type of processing, where the available 

information is not analysed “rationally”, is referred to as heuristics (Liberman and Eagly 1989). 

In particular, heuristic processing occurs when consumers do not analyse the information in detail 

because they are unfocused, rushed, or driven by emotional responses. In other words, heuristics 

are decision rules that simplify people’s everyday decisions. Therefore, in analysing consumers’ 

responses from affective and limited-rational processing, it is useful to see which heuristics 

certain cues trigger. 

Although the literature of green advertising has not been previously organized through 

the prism of heuristics, studies on general advertising have often employed heuristics to describe 

the way consumers analyse the message content. In particular, reviewing the relevant literature 

we identified four such effects or heuristics. Namely the affect heuristic (Moore and Hutchinson 

1983), the familiarity heuristic (Campbell and Keller 2003), halo effects (Beckwith et al. 1978), 

and the activation of a desirable social identity (Forehand et al. 2002). In addition, particular to 

green advertising we identified a fifth such effect, i.e., the footprint illusion. In this section we 

analyse consumer responses, i.e., the third element of Vakratsas and Ambler’s (1999) framework 

in terms of heuristics consumer use. In addition, we link each heuristic with the verbal and non-

verbal cues that trigger them. 

Table 1 lists the five heuristics, provides a short description and connects them with the 

cues that trigger them. This classification contributes a new interpretation of the existing data on 

green advertising. While very few of the reviewed studies classify the effects of green cues in 

terms of heuristics, the description of an effect can match the definition of a heuristic. For 

example, studies exploring the positive effects of attractive celebrities in advertisements (e.g., 

Eren-Erdogmus et al. 2016) do not refer to it in terms of heuristics, i.e., as a halo effect. The goal 

of this section is to identify green advertising effects and interpret these effects in terms of the 
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existing behavioural heuristics related to advertising. A detailed explanation of each heuristic and 

how they are boosted by green advertising cues can be found below together with the supporting 

evidence for these effects.  

Table 1. Five major heuristics elicited by green advertising messages 

 

Heuristic Description Green Advertising Cues 

Affect heuristics 

 

- Decision-making based on 

arising emotions without 

searching for information  
 

- Green claims  

- Ecolabels 

- Vague product information 

- Gain frames 

- Nature images, green colour and other 

non-textual cues 

Familiarity 

effect 

- Developed preferences for 

products merely because they are 

familiar without searching for 

further information 

- Exposure to specific brands  

- Advertising repetition 

- Green colour and nature images 

Green-halo 

effect 

- Increased perception of quality, 

taste or characteristics of “green” 

products 

- Placebo-like effects on 

performance of “green products” 

- Green claims  
- Ecolabels 

- Nature images, green colour and  

- other non-textual cues 

- Celebrity/company promoting the 

product 

- Green packaging of products 

Identity effect 
- Biased information processing 

characterized by scrutinizing 

information so as to confirm the 

validity of important self-

relevant beliefs  

 

- Green claims  

- Gain frames and stated benefits from 

product purchase  

- Believes that peers make green 

purchasing decisions 

- Green warm-glow 

Footprint 

illusion 

- Quantity insensitivity 

- Adding a green option to a 

choice-set reduces the overall 

emission perception of the 

choice-set 

 

- Green claims  

- Ecolabels 

- Vague product information 

- Green colour 

- Green packaging of products 

- Lack of consumer knowledge on 

product emissions 

 

Affect Heuristics 

Arguably the most important heuristic in advertising, the affect heuristic refers to decision-

making based on induced emotions, such as pleasure, fear, surprise, etc., that bypasses a more 

extensive search and process of relevant information, negating the need for higher levels of 

cognitive processing (Moore and Hutchinson 1983). Indeed, the advertising cues that are most 
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commonly used to attract consumer attention, such as music, pleasant images, colours, emotional 

appeals, etc., promote heuristic processing of information by triggering emotional associations at 

a low cognitive level (Ray and Batra 1983). There is a significant positive relationship between 

the emotional content of advertising and brand favourability, while rational claims in advertising 

show no significant relationship (Heath et al. 2006).  

Green advertising typically employs minimal information regarding the product’s 

environmental impact and instead utilises mostly ambiguous environmental language such as 

“eco-friendly” or “green”, as well as eye-catching cues like green colours and images of nature. 

The success of such cues in producing emotional benefits to consumers is based on a universal 

human desire to “feel at one with nature”, which in turn provides an instinctive attraction towards 

products associated with lower environmental impact (Hartmann and Apaolaza 2005; Kals et al. 

1999; Zubair et al. 2020). Moreover, cues that prompt high levels of emotional responses, such 

as green cues, increase levels of attention (Kao and Du 2020), are processed more rapidly by 

consumers (Heath 2009) and trigger positive brand attitudes independent of consumers 

involvement (Matthes et al. 2014). 

In the previous sections we discussed various examples that illustrate the emotional, 

rather than rational processing of green advertising information. Consumers are more easily 

persuaded by general and abstract green claims than by specific environmental information 

related to the product (Chen and Chiu 2016; Hoek et al. 2013; Reczek, et al. 2018). From the 

literature it was also evident that there are different emotional responses that offer a pathway to 

influence on consumer purchases. For example, positive and negative emotions enhanced by a 

gain- and loss-framed message, respectively, are both found to be effective in influencing 

consumers purchase intentions (Nabi et al. 2020; Segev et al. 2015; Yu and Shen 2013). 

Moreover, the positive perceptions of a product are more strongly driven by non-textual cues such 

as colour or images of nature than by information about the environmental impact of products 

(Hahnel et al. 2015). Evidence shows, for example, that labels are not as effective if they are not 

green coloured (Pancer et al. 2017), and that textual green cues in advertisements do not enhance 

positive perceptions to the extent nature images do (Hartmann et al. 2005; Hartmann and 

Apaolaza-Ibáñez 2012). Hence, the affective processing of information appears as a central 

characteristic in a consumer’s processing of green advertising content. 

Familiarity Effect 

This heuristic refers to developed preferences for products merely because they are familiar, 

without considering the whole choice-set or evaluating further information. Exposure to 

advertising, understood as the simple advertising disclosure, is shown to strengthen consumers’ 

preferences for the product advertised (Zajonc 1968). Psychologists have explained the exposure 

phenomenon as producing a sense of “familiarity” that reduces the level of risk associated with a 
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stimulus, thus generating a preference for it (Hansen and Wänke 2009). This process is reinforced 

by repeated exposures to the advertising; the more frequent the exposure to an advertisement, the 

larger the preference for the advertised product and the higher the brand recall (Schmidt and 

Eisend 2015; Shapiro and Krishnan 2001). Further, neurological evidence on familiarity effects 

has shown that exposure to known brand logos triggers positive emotional associations in 

consumers (Plassmann et al. 2012).  

In the case of green advertising, familiarity regarding attributes from green products 

produces a positive influence on consumer intention towards buying green products, while a lack 

of experience with green attributes may generate an intention–behaviour gap (Biswas and Roy 

2015; Wang et al. 2018). Repeated exposure to green colours, images, and labels contributes to 

the positive emotional associations that consumers derive from green products. The colour effect 

in green advertising and its association with reduced environmental impact is the perfect example 

of a reinforced process resulting in positive emotional associations (Lim et al. 2020). Moreover, 

depicting pleasant and recognisable images like green landscapes with familiar vegetation triggers 

positive emotional responses and attitudes (Hartmann and Apaolaza-Ibanez 2010). 

Advertisements with such images are also better recalled compared than identical advertisements 

with attractive, but non-nature images (Hartmann et al. 2013). Feelings of familiarity reinforce 

green purchases, which in turn increase the likelihood of making additional green purchases 

(Copeland and Bhaduri 2019). 

Green Halo Effect 

The halo effect is a type of cognitive bias. In advertising it occurs when a product enjoys 

marketing success due to its association with a successful company, celebrity, or other 

recognisable element that triggers positive associations (Beckwith et al. 1978). The positive 

influence on consumer perception is generated via the positive image of the celebrity or company 

and not by the product characteristics. Celebrities are therefore used in a similar vein in green 

advertising to create positive associations and endorse green products (see e.g., Eren-Erdogmus 

et al. 2016).  

The halo effect specific to green advertisement, is referred to as “green halo”. The green 

halo effect is based on people’s idealised perceptions of green products that prompt better 

consumer evaluations of such products. Consumers associate happiness and pleasure with the 

consumption of organic food (Apaolaza et al. 2018) and think that eco-labelled bread (Annett 

2008), potato chips (Lee et al. 2013), fruits (Sörqvist et al. 2015a), wine (Wiedmann et al. 2014), 

and most other products taste better just because they are “eco-friendly”, compared to identical, 

non-eco-friendly alternatives. Green halo effects produce placebo effects not only in taste but also 

in performance. Sörqvist et al. (2015b) found that the green claims of a desktop lamp produced 

placebo-like effects on performance and comfort ratings from users.  
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Furthermore, this effect upholds even for product packaging. As it is the first thing 

consumers see in a product, it is often favoured as an important criterion and thus many companies 

are using it as a communications channel. Research shows that consumers have a clear preference 

for green packaging (Rokka and Uusitalo 2008; Seo and Scammon 2017), and ecological-looking 

packaging can positively influence purchase intention (Magnier and Schoormans 2015). 

To summarise, the “green-halo” arises when emotional responses are triggered by 

product’s green visual communication (green claims, colours or images). Nonetheless, the 

emotional responses are towards the green cues—independent of the product itself and to whether 

it actually has a lower environmental impact (Hartmann et al. 2016).  

Identity effects 

At the core of identity is the categorization of the self as an occupant of a role (Stets and Burke 

2000). Roles or identities that generate positive feelings will be employed more often (Stryker 

1987). The desire for a positive identity and self-completion then typically leads to a motivated 

information processing that is characterized by a way of analysing information in a such way that 

matches self-relevant beliefs (e.g., Liberman and Chaiken 1992). Processing the information in 

such a manner is referred to as identity effects in the advertising literature. While consumers buy 

products for the private utility they provide, some of this utility can be derived not from 

consuming the product but rather by the symbolic connotation a product has, which can be created 

by advertising (Edell and Burke 1987).  

Typically, consumers are induced to have more favourable self-perceptions by cues such 

as images of desirable circumstances realised through the possession of particular products 

(Richins 1995). This is often achieved through using happiness, status or pride appeals or by 

advertisements using sex and humour (Hornik and Rachamim 2017). In the case of green 

advertising, cues signalling the green dimensions of a product will make people attach higher 

social and ethical values to green products over conventional ones as they are not merely buying 

a product but satisfying a set of own values (Haytko and Matulich 2008; Mazar and Zhong 2010: 

Purohit 2012).  

 Green claims used in green advertising typically connotate not self-benefits, but 

environmental benefits, or a combination of both. For example, being able to eat appetising tuna 

while saving dolphins or eat healthy organic tomatoes while reducing one’s environmental impact 

of consumption are certainly appealing claims. Feelings of altruism, either pure or as the result of 

the “warm glow” effect derived from green appeals that claim environmental protection can result 

in a pleasurable emotional experience for consumers (Kareklas et al. 2014; Hartmann and 

Apaolaza-Ibanez 2010). Research has shown that consumers have an anticipated positive affect 

from helping the environment (van der Linden 2018). Feelings of well-being, pride, fulfilment, 

or accomplishment are associated with altruistic behaviours (Hoeffler and Keller 2002). This 
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emotional advantage coming from products advertised as green provide a moral motivation for 

green preferences that helps maintaining a self-image as a moral or socially responsible person 

(Dunning 2007). Choices perceived as morally superior can provide or maintain a favourable self-

image, providing individuals with a self-benefit from contributing to a public good (Nyborg et al. 

2006).  

The self-benefit that influences green purchases may also come from a boost of social 

identity as a perception of social approval that provides self-esteem. This will happen if 

consumers believe important others buy or approve of green products (Hoeffler and Keller 2002). 

Lastly, green advertising may induce positive identity effects not by an emotional reaction, but 

instead by rational processing of the environmental consequences or by moral reasoning defining 

the optimal choice (Rios et al. 2006). Notably, either morally, socially, or rationally motivated, 

promoting a product as being green induces consumers to take personal action (i.e., to buy green) 

that in turn may lead them to have a more positive image of themselves and of their environmental 

impact. 

Footprint Illusion  

Consumers lack knowledge and underestimate the emissions associated with food, electronic 

devices, and most consumption products (Camillieri et al. 2019). Although it is consistent that 

consumers perceive products as having a lower environmental impact when presented with green 

claims, evidence shows that cues such as “green” or “ecological” claims and the use of green 

colours, labels or green packaging actually trigger a perceptual bias that makes consumers more 

likely to underestimate product emissions (Hahnel et al. 2015; Lim et al. 2020; Seo and Scammon 

2017; Smith 2014). To further illustrate this bias, studies have shown that consumers consistently 

perceive the emissions of a green and a non-green product combined as being lower than the same 

non-green product alone (Gorissen and Weijters 2016). This is of course biased since even if the 

emissions from a “green” product are low, practically no products have zero or negative emissions 

associated with their production and commercialisation. In the literature, this heuristic is referred 

to as “the footprint illusion”, quantity insensitivity, or averaging bias, and there is ample evidence 

for green cues causing this effect.  

Gorissen and Weijters (2016) first found that adding a green-labelled product on top of a 

meal lowered, rather than raised, participants’ perceptions of the environmental impact of the 

entire meal. The green-coloured label depicting green claims caused a cognitive bias in 

participants that made them insensitive to quantity. This quantity insensitivity was also found in 

participants’ perceptions of the environmental impact of hybrid versus conventional automobiles. 

Here again, having an extra hybrid automobile did not increase the perceived environmental 

impact of having an extra car (Kim and Schuldt 2018). Similarly, people believe adding 

environmentally certified buildings to a community would decrease the total carbon footprint of 
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the community (Holmgren et al. 2018a). The same bias in perception was also demonstrated when 

the study was replicated with experts in the field (Holmgren et al. 2018b). These studies provide 

evidence that the green claims and imaginaries typically used in green advertising trigger a 

processing bias that leads consumers to underestimate product emissions. Finally, this bias is 

specific to green advertising as it deals with underestimating product emissions. 

2.3 Barriers to and Opportunities for Reducing Consumption-Related 

Emissions  

In order to assess the effects of green advertising in terms of emission reductions, here we discuss 

the behavioural implications of the former heuristics in terms of consumption and its associated 

emissions. We identify three potential spillovers from green advertising that are relevant for 

consumption emissions, namely defaults and habits, false green beliefs from greenwashing and 

compensatory green-beliefs and rebound. Here we discuss how the heuristics evoked by exposure 

to green advertising can create behavioural spillovers that may constitute both opportunities but 

(mostly) barriers to the reduction of emissions from consumption. 

Default Options and Habits  

In Section 5 we discussed how affect and familiarity are two basic heuristics employed by 

consumers when faced with general advertising. In green advertisements, cues such as pleasant 

images of nature and green claims are typically used to trigger decisions based on rousing 

emotions, which in turn elicit affect heuristics. Further, repeated exposure to green cues in 

advertising strengthens consumers’ preferences for green products and enhances the sense of 

familiarity with them. This should represent an opportunity for emission reductions in 

consumption. Notably, consumers today are familiar with green advertising cues, and thus with 

green products, to the point that they are more strongly persuaded by advertising that emphasises 

green rather than general product attributes (Ku et al. 2012; Rios et al. 2006). Moreover, 

consumers show more positive attitudes towards advertisements displaying environmental claims 

than to those that do not (Chan and Fan 2015).  

Green advertising can thus be used to prompt consumption habits with lower carbon 

emissions, and over time, it could enhance default consumption to the state where low-carbon 

products act as substitutes for high-carbon ones. Some consumers have in fact already developed 

a choice heuristic that triggers a preference for green alternatives over conventional options 

(Thøgersen et al. 2012). Moreover, consumers who begin to buy organic food products are more 

likely to subsequently buy other organic products, thus creating a positive spillover in 

consumption (Juhl et al. 2017). However, some considerations must be highlighted here. First, 

growth in carbon emissions will inevitably result from higher overall consumption in the case that 
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(1) high-carbon goods are advertised as low-carbon or (2) green advertising is used to promote 

new products, even if they are low-carbon. In addition, green advertising may have null or even 

adverse effects in promoting green products given the rising consumer scepticism that results in 

lower consumer intentions to buy green products (Goh and Balaji 2016).  

False Beliefs from Greenwashing 

Greenwashing refers to deceptive claims of a product’s low environmental impact either by (1) 

employing false claims, (2) omitting relevant information or (3) employing ambiguous or vague 

terms (Kangun et al. 1991). Evidence shows that abstract and uninformative environmental claims 

are often used in advertising to deceptively promote high-carbon products as being low-carbon, 

as it has become an important marketing strategy for increasing sales (Dangelico and Vocalelli 

2017). Ambiguous terms used in green advertising and in labels such as “eco-friendly” and 

“green” are subject to many interpretations and create a mismatch between the available 

information and the environmentally relevant information required by the consumer for rational 

decision-making. 

Importantly, vague terminology can easily mislead both consumers innately concerned 

about the environment and those motivated to preserve their self-image through morally superior 

choices (Parguel et al. 2015). Yet, other cues such as colour, images, labels and packaging can 

also trigger green halo effects that makes consumes perceive products as low-carbon (Gershoff 

and Frels 2015; Magnier et al. 2016; Naderer et al. 2017). This makes it very difficult for 

consumers to distinguish greenwashing from sincere information (Nyilasy et al. 2014; Schmuck 

et al. 2018). In such a context where information on the real environmental impact of products is 

not clear or not available, and where high-carbon products can easily use the same terminology 

and cues used to advertise green products, green advertising may represent a barrier rather than 

an opportunity to lower consumption emissions.  

Compensatory Green Beliefs and Rebound 

Compensatory green beliefs refer to the idea that pro-environmental actions like purchasing green 

products compensate for environmentally harmful behaviours, such as buying holiday flights 

(Kaklamanou et al. 2015; Hope et al. 2018). In the case of green advertising, claims suggesting 

that a product has a lower environmental impact may promote a positive perception in consumers 

from their purchase-actions and it may reinforce common misinterpretations about the 

effectiveness of own actions in terms of emission reductions (Gardner and Stern 2008). These 

together may generate negative spillovers in environmental behaviours referred to in the literature 

as compensatory green beliefs, along with notions of “moral cleansing” (Sörqvist and Langeborg 

2019) or “moral licensing” (Nilsson et al. 2017). As a result of environmental claims and cues, 

individuals may perceive their green purchases in an overly favourable way, thus thinking their 
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moral action of reducing consumption emissions can compensate for the other more costly 

behaviours needed to genuinely reduce emissions. In other words, the overestimation of emission 

reductions from purchasing green products might release the consumer from further 

environmental responsibilities (Kabanshi 2020).   

The benefits from the green halo associated with green advertising must therefore be 

carefully assessed as it may license socially and/or environmentally undesirable behaviour in 

different domains. Specifically, purchasing green products has been found to trigger dishonesty 

and less altruism (Mazar and Zhong 2010), and green advertising to lower the intentions of 

consumers to engage in subsequent pro-environmental behaviour (Meijers et al. 2014). Even 

exposure to green products alone has been found to reduce pro-social behaviour and trigger 

stronger moral judgements (Eskine 2012). Nonetheless, the evidence for licensing effects derived 

from green purchases is so far inconclusive as other studies have failed to replicate prior results 

(see, for example, Urban et al. 2021). Further research in this direction is therefore needed.   

Moreover, the existence of negative spillovers from green advertising could imply an 

indirect “rebound effect” from green advertising in consumption, as they are conceptually 

identical (Nash et al. 2017). This would occur if buying low-carbon products involuntarily leads 

to an increase in emissions. For instance, consumers may believe that their purchases have a lower 

environmental impact and they, therefore, end up consuming even more products than they 

originally would have. Notably, claims and labels used in green advertising have been shown to 

cause a misjudgement of a product’s emissions (Gorissen and Weijters 2016). These 

misjudgements could trigger an averaging bias where paradoxically, the more low-carbon options 

in a choice-set, the lower the perception of its overall environmental impact. Green claims in 

advertising can thus lead to an underestimation of product emissions that could increase overall 

consumption while consumers incorrectly believe they are reducing emissions.  

2.4 Policy Implications 

The reviewed research shows cues used in green advertising can effectively persuade consumers 

either by emotional arousal or by rational processing, triggering consumer heuristics that makes 

them perceive green products more positively. While this appears to represent an opportunity for 

reducing consumption-related emissions, the heuristics it triggers are in many cases the product 

of a false or imprecise use of green cues, adding uncertainty about the ultimate consequences of 

green advertising. Instead of signalling a path to emissions reductions, the previously discussed 

evidence suggests that heuristics specific to green advertising, such as identity effects and the 

footprint illusion, may actually induce consumers to improve their moral self-image while 

underestimating their emissions. Moreover, the indiscriminate use of environmental claims in 

green advertising has in many cases resulted in sceptical consumers that may end up avoiding 
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purchasing products that are actually greener options as they no longer trust environmental 

claims. As a result, for both sceptical and non-sceptical, consumption-related emissions may 

remain the same or even increase when exposed to green advertising. 

Additional social and environmental costs are associated with advertising and rarely 

discussed. Scarpaci et al. (2016) highlight the fact that advertising represents a societal cost in 

terms of environmental degradation, both indirectly, by means of boosting overconsumption and 

promoting materialistic values, and directly, as emissions are associated to printed and digital 

advertising (pollution and energy consumption). Green advertising providing ambiguous claims 

or omitting relevant product information creates an additional cost of misinformation, audit and 

regulation (Jahn et al. 2005). Indeed, the current practice of green advertising has led many public 

administrations worldwide to develop initiatives aimed at reformulating, limiting, or preventing 

specific advertising formulations or content (Futerra 2008; Worldwide Initiatives to Ban Fossil 

Fuel Ads 2021). Examples range from fines like the one Ryanair received from the UK regulator 

due to their misleading advertising claims of having “the lowest carbon emissions of any major 

airline” (News RTÉ 2020), to stronger regulations such as the ban on fossil fuel advertising in the 

city of Amsterdam after Shell’s greenwashing claims (Groen 2020).  

Misleading advertising is prohibited under in the European Union under the Unfair 

Commercial Practices Directive (UCPD), in the United Stated by the American Marketing 

Association (AMA) as well as under the OECD Guidelines for Multinational Enterprises and in 

numerous international industry advertising codes, such as the Advertising and Marketing 

Communications Code of the International Chamber of Commerce. While all these regulations to 

advertising stipulate that it should do no harm, enhance trust in the marketing system and hold 

ethical values (AMA 2015), numerous examples such as the systematic advertising of fossil fuels 

using positive environmental associations show advertising authorities have so far failed to 

address this problem in a systematic manner (Brulle et al. 2020; Plec and Pettenger 2012). This 

raises doubts about the effectiveness of current regulations and the governments’ capacity to stop 

corporate greenwashing (Kaupa 2021; Klintman 2016). 

An alternative to regulations are policies that can empower consumers to change their 

consumption patterns by reducing their cognitive limitations with education and information 

about sustainability issues (Thøgersen 2005). Nonetheless, in the case of consumption, making 

an informed decision on the environmental impact of products is difficult, also because consumers 

have a wide range of different motivations for green consumption (Moisander 2007). While in 

some product categories lower environmental impact relates to being organic (for food), using 

less energy (light bulbs), or coming from renewable sources (wood), the literature does not yet 

offer general guidelines of what makes a product “environmentally safe”. To address this 

problem, labels certifying environmental performance of products are used to inform consumers 

and signal products ‘true’ environmental impact. However, while most labels belong to third 
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parties and governments, private industries are increasingly creating their own environmental 

labels (Pellus 2014). Cases of competing labels have been documented where industries have 

created their own labels with lower environmental standards in response to those by NGOs 

(Makower 2012). This makes it very difficult for consumers to recognise environmentally sound 

products from labels alone (Taufique et al. 2019). In the absence of credible standards and an 

optimal level of audit, labels as certification systems will be susceptible to opportunistic 

behaviour by industries and jeopardize public confidence on labels (Jahn et al. 2005).  

One way to prevent misperceptions from advertising would be to include a warning of 

the emission intensity or damage caused by the products and services, similar to what has been 

done with tobacco and alcohol and enhancing consumer attention with graphic images for the 

warning (Higgins et al. 2014). Another solution could be the creation of a graphic cue with low-

attention demands such as an official and universal label that could guarantee the lower 

environmental impact of products and prevent private companies from initiating their own 

(Thøgersen and Nielsen 2016). For consumers highly involved with environmental issues this 

label would provide environmental information of the product preventing scepticism. For those 

less involved it would have the effect of emotional arousal currently triggered by green colours 

or images of nature. This would create a positive heuristic in the processing of advertising that 

could help, rather than mislead consumers in lowering their emissions.  

An alternative policy proposal is a label in the form of a traffic light informing about 

products’ environmental performance (Marette et al. 2019) or stressing consumer identity 

(Schwartz et al. 2020).  In our view, a successful label will be such that can dissociate current 

cues (vague claims, green colour, nature images) with environmental protection to avoid 

greenwashing. Thus, it should use very different cues (another colour and other images) to make 

it easy for consumers to identify environmentally sound products and preventing greenwashing. 

More research is needed on ways to easily signal products with lower environmental impact to 

trigger positive heuristics that reduce emissions in consumption. Yet, some regulations on 

advertising of, for example, fossil fuels, are imperative.  

2.5 Conclusions 

The present paper presents a thorough evaluation of the persuasion mechanisms employed in 

green advertising and provides evidence on how this type of advertising can have adverse effects 

for limiting carbon emissions. Employing a general advertising framework, we classified the 

relevant research within green advertising literature to explore the most common features 

employed in green advertising and the effects they trigger in consumers. Moreover, we interpret 

green advertising effects in terms of five relevant consumer heuristics and organize the evidence 

on different verbal and non-verbal cues triggering the different heuristics. Amongst the most 
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common cues triggering consumer heuristics are ambiguous green claims and non-textual cues 

such as green colours, images of nature and labels that are determinant in consumer persuasion.  

 The heuristics that consumers use when processing green advertising reflect a 

consumers’ interest in more sustainable consumption. This is reflected by the fact that emotional 

arousal and moral associations drive consumers’ processing of green cues. While this should 

constitute an opportunity to reduce consumption-related emissions, the indiscriminate use of 

green advertising has led to systematic misperceptions of the environmental impact of products, 

to moral licensing, and to greenwashing. Therefore, the consequences of green advertising in 

terms of emission-reduction may be null or even negative. Consumers cannot overcome the 

difficulty in responding to the currently available information and have considerable problems 

identifying what is greenwashing from what it is not. Yet, as discussed above, such claims and 

cues are difficult to regulate. 

 A potential strategy is to take advantage of the consumers’ heuristics. For instance, 

introducing a global and certified carbon label or a cue that accurately and effectively 

communicates products’ overall emissions may help heuristics-driven consumers towards lower-

carbon choices. Moreover, governments could act as choice architects by preventing the 

advertising of carbon-intensive products to limit potentially harmful consumer heuristics such as 

those triggered by green advertising. Consumers should be enabled to easily discern and 

competently reduce their consumption-related emissions through the product choices they make. 
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Appendix 2A List of References Cited in each Category of the Framework  

Above the literature reviewed and organized in the framework by Vakratsas and Ambler (1999). 

Message content 

Dangelico and Vocalelli 2017; Agarwal and Kumar 2020; Purohit 2012; Till and Baack 2005; 

Malin et al. 2017; Prakash 2002; Smith and Brower 2012; D'Souza 2004; Hansen 2002; Parguel 

et al. 2015; Smith 2010-2014; D'Souza et al. 2006;  Leonidou et al. 2011; Segev et al. 2016; 

Carlson et al. 1993; Dai et al. 2014; Grillo et al. 2008; Karna et al. 2001; Pedros-Perez et al. 2019; 

Scopa et al. 2016; Testa et al. 2016; Hoek et al. 2013; Montoro-Ríos et al. 2008; Reczek et al. 

2018; Ganz and Grimes 2018; Ottman et al. 2006; Nabi et al. 2020; Segev et al. 2015; Spence and 

Pidgeon 2010; Xu et al. 2021; Yu and Shen 2013; Zubair et al. 2020; Fujita et al. 2006; Chen and 

Chiu 2016; Chang et al. 2015; Homar  and  Knežević 2021; Amatulli et al. 2019; Chen 2016; 

Olsen et al. 2014; Shin et al. 2017; Chang 2011-2012; Kareklas et al. 2012; Labrecque et al. 2013; 

Bottomley and Doyle 2006; Lim et al. 2020; Pancer et al. 2017; Hahnel et al. 2015; Magnier and 

Schoormans 2015; Rokka and Uusitalo 2008; Seo and Scammon 2017; Chowdhury et al. 2008; 

Hartmann et al. 2016; Hartmann and Apaolaza-Ibáñez 2012; Matthes et al. 2014; Hartmann et al. 

2005; Schumck et al. 2018; Blasche and Ketelaar 2015; Kumar and Tripathi 2019; Eren-

Erdogmus et al. 2016; Joshi and Kronrod 2020; Xu et al. 2020; Tripathi and Pandey 2018.  

Filters of attention 

Grimes 2008; Petty and Cacioppo 1979-1981; Rosbergen et al. 1997; Ruiz and Sicilia 2004; 

Zhang et al. 2014; Rayner el al. 2008; Peattie 2001; Choi and Johnson 2019; Copeland and 

Bhaduri  2019; Testa et al. 2020; Ydav et al. 2020; Buchholz and  Smith 1991; Kong and  Zhang 

2013; Pickett-Baker and Ozaki 2008; Tucker el al. 2012; Kim et al .2016; Kusuma and Handayani 

2018; Shin and Ki 2019; Hatmann et al. 2017; Matthes and Wonneberger 2014; Cheng et al. 2020; 

Do Paço and Reis 2012; Goh and Balaji  2016; Bhaskaran et al. 2006; Luo et al. 2020; Shrum et 

al. 1995; Nyilasy et al. 2014; Kao and Duo 2020; Lang 1990; Du Plessis 2005; Rayner et al. 2001; 

Hartmann et al. 2013; Luchs and Mooradian 2012; Groening et al. 2018; Young et al. 2010. 

Consumer responses 

Chaudhuri and Buck 1995; Petty and Cacioppo 1979; Lieberman and Eagly 1989; Moore and 

Hutchinson 1983; Campbell and Keller 2003; Thøgersen et al. 2012; Affect heuristics: Ray and 

Batra 1983; Heath et al. 2006; Hartmann et al. 2005; Kals et al. 1999; Zubair et al. 2020; Matthes 

et al. 2014; Kao and Du 2020; Heath 2009; Chen and Chiu 2016; Hoek et al. 2013; Reczek et al. 

2018; Nabi et al. 2020; Segev et al. 2015; Yu and Shen 2013; Hahnel et al. 2015; Pancer et al. 

2017; Hartmann and Apaolaza-Ibáñez 2012; Hartmann et al. 2005; Familiarity Effect: Zajonc 

1968; Hansen and Wänke 2009; Schmidt and Eisend 2015; Shapiro et al. 2001; Plassmann et al. 

2012; Biswas and Roy 2015; Wang et al. 2018; Lim et al. 2020; Hartmann and Apaolaza-Ibáñez 

2010; Hartmann et al . 2013; Copeland and Bhaduri 2019; Green Halo: Beckwith et al. 1978; 

Apaolaza et al. 2018; Anett et al. 2008; Lee et al. 2013; Sörqvist et al. 2015a; Wiedmann et al. 

2014; Sörqvist et al. 2015b; Rokka and Uusitalo 2008; Magnier and Schoormans 2015; Hartmann 

et al. 2016; Identity effects:  Stets and Burke 2000; Stryke 1987;  Liberman and Chaiken 1992; 

Edell and Burke 1987; Richins 1995; Hornik et al. 2017; Haytko and Matulich 2008; Mazar and 

Zhong 2010; Purohit 2012; Kareklas et al. 2014; Hartmann and Apaolaza-Ibáñez 2010; van der 

Linden 2018; Hoeffler and Keller 2002; Dunning 2007; Nyborg et al. 2006; Rios et al. 2006; 

Averaging bias: Camillieri et al. 2019; Hahnel et al 2015; Lim et al. 2020; Seo and Scammon 

2017; Smith 2014; Gorissen and Weijters 2016; Kim and Schuldt 2018; Holmgren et al 2018a; 

Holmgren et al. 2018b.  
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Chapter 3 

 

Nudging Low-carbon Consumption through 

Green Advertising and Social Norms   

3.1 Introduction 

Mitigating climate change requires that consumption patterns change towards low-carbon. At the 

same time, consumers are being swamped with product advertisements incentivizing high-carbon 

consumption. It is estimated that the average American is exposed to around 4,000 to 10,000 

advertisements daily (Marshall 2013), the majority of which are for high-carbon products, that is, 

those which emit considerable CO2 emissions over their lifecycle (Annala and Vinnari, 2019). 

Moreover, targeted advertisements made possible by online platforms such as Facebook and 

Google have dramatically increased the effectiveness of commercial advertising (Mochon et al. 

2017). Studies indicate that advertising may explain up to 65% of the total variance in 

consumption patterns (Brulle and Young 2007). Against this background, relevant questions are 

whether advertising for high-carbon products reduces the effectiveness of climate policies aimed 

at controlling emissions associated with consumption, and whether green advertising, i.e., 

advertising for low-carbon products, can promote consumption of low-carbon alternatives.  

Advertising can be regarded as a type of information provision (Ekelund et al. 1995; 

Nelson 1974). This allows it to be considered in a broader setting of motivations, incentives and 

policies that involve providing information to consumers with the aim to nudge their purchases 

towards low-carbon options. Nonetheless, it is likely that different types of information provision 

set in motion unique psychological mechanisms which affect environmentally-relevant 

behaviours. Advertising influences choices by providing repeated information that appeals to 

goals, self-concepts and desirable product qualities, in turn creating emotional associations and 

positive perceptions towards the advertised product (Florack and Scarabis 2006). Pro-

environmental nudges also influence behaviour, by conveying information regarding what others 

do or think, in turn influencing people’s environmental attitudes and behaviours (Byerly et al. 

2018; Ölander and Thøgersen 2014; Schultz et al. 2008). It is unclear how these mechanisms 

precisely interact, and hence whether nudging for low-carbon consumption is an effective strategy 

in the presence of advertising. Here we examine this with a focus on shifting consumption 

behaviour towards low-carbon products. 
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To this end, we undertook an incentivized experiment presenting a choice between a high- 

and a low-carbon product. Our aim was to mimic a real-life scenario to test if consumer choice 

between low-and high-carbon products can be affected by information provision. We assess the 

separate and combined effects of product advertising and social-norm communication on choice. 

In particular, we test for potential interaction effects between the two information mechanisms, 

namely, through two scenarios: one in which advertising and the norm work in the same direction 

(i.e., both favour a low-carbon option); and another where they work in opposite directions (i.e., 

advertising for a high-carbon option and a social norm for low-carbon consumption). Finally, we 

undertake a structural-equation-model analysis, which identifies the channels through which the 

two types of information (advertising and social norm) affect behaviour.  

3.2 Advertising and Social Norm Effects in Consumers’ Choice 

3.2.1 The Influence of Advertising 

Psychologists have long established that repeated exposure to advertising leads to a stronger 

preference for a product (Becknell et al. 1963; Krugman 1968; Zajonc 1968). This exposure 

phenomenon has been explained through the advertised products creating a sense of familiarity 

that reduces the level of risk in choices, and exempts consumers from evaluating too much 

information, thus avoiding overly complex decision making (Hansen and Wänke 2009). 

Neurological evidence on this familiarity effect shows that exposure to known-brand logos 

activates emotional neural responses in consumers (McClure et al. 2004; Plassmann et al. 2012). 

Advertising typically combines product information with pleasant cues, such as colours, music, 

or images, which elicit affective processing based on induced emotions (Bagozzi et al. 2017). 

Highly advertised products are perceived as better than non-advertised ones (Rossiter and Percy 

1980; Staats and Staats 1958), particularly in terms of having higher quality (Moorthy and 

Hawkins 2005; Moorthy and Zhao 2000) and as being more popular (Kim and Min 2014). Both 

of these perceptions serve as predictors of purchase intention.  In this context it is difficult for 

new brands to enter the market, which is the case for many low-carbon options. 

In the last decades, green advertising has emerged as a successful marketing strategy to 

promote product or services with relatively little environmental impact (Henion and Kinnear 

1976). Consumption of low-carbon products can be encouraged by making use of this type of 

advertising to signal their reduced environmental impact. Given the rapid rise of environmental 

concern among the population, the association of products with environmental benefits presents 

a topical opportunity for marketing firms (Pickett-Baker and Ozaki 2008). It has been found that 

consumers can be more strongly persuaded by advertisements which emphasize green rather than 

non-green product attributes (Ku et al., 2012), and that such advertisements induce more positive 

attitudes towards brands (D’Souza and Taghian 2005; Thorson et al. 1995). These positive 
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attitudes generated through green advertising can further predict consumer purchase intention 

(Leonidou et al. 2011; Purohit 2012).  

Moreover, green advertising not only generates more positive attitudes towards a product 

through consumer perception of reduced environmental impact, but also improves other consumer 

attitudes. For example, some studies find that people rate an eco-labelled product as having a 

better taste or performance than an identical non-labelled product, which has been suggested to 

be the result of a green-halo effect (Sörqvist et al. 2015). Naturally, the extent to which consumer 

perceptions of products are influenced by cues and claims of green advertising is moderated by 

other dimensions, such as the consumers’ involvement with environmental issues (Matthes et al. 

2014; Petty and Cacioppo 1979). Overall, the reviewed evidence suggests that advertising 

strengthens consumer attitudes towards a product by creating more favourable perceptions of 

attributes such as quality or popularity, and in the case of green advertising, reduced 

environmental impact. 

3.2.2 The Influence of Social Norms 

Within information policy research, social norm management has been praised as being 

particularly effective at encouraging pro-environmental behaviours, such as reducing home 

energy use and recycling (Allcott and Kessler 2019; Nyborg et al. 2016). The effectiveness of 

communicating a social norm depends on whether it can generate peer pressure through social 

information, or activate personal norms related to a moral behaviour (Farrow et al. 2017). Norms 

can relate to the perceived appropriateness or moral nature of a particular behaviour (injunctive 

norms), or to observations of what most people do independent of the appropriateness of the 

behaviour (descriptive norms). How many people follow a norm determines whether the norm is 

weak (i.e., only followed by a minority), or strong, that is, followed by the majority (de Groot and 

Schuitema 2012). Social norms only followed by a minority may fail to influence others’ 

behaviours or even backfire (Cialdini 2003). Nonetheless, recent studies suggest that when 

accompanied by normative information, weak norms can influence others’ behaviours either by 

conveying that a behaviour is desired, or even perceived as trending (Mortesen et al. 2019). For 

these reasons, it is not surprising that effective norm-based interventions in the environmental 

domain have often combined both descriptive and injunctive information (Schultz et al. 2007).  

Examples include people reducing their energy use by 2% on average if they learn that most of 

their neighbours consume less than they do (Allcott 2011), re-using towels in hotel rooms if they 

are told that most other guests do so (Goldstein et al. 2008), or increasing recycling by 25% after 

being exposed to recycling campaigns transmitted via TV and radio stations, communicating that 

most local residents recycle (Cialdini 2003). These types of norm-based interventions, apart from 

describing others’ actions, display to individuals that their behaviour is relevant from an 
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environmental perspective, which activates any latent pro-environmental preferences (Schultz et 

al. 2008).  

The activation of personal norms relevant to moral behaviours requires that an individual 

(a) becomes aware of the consequences of their behaviour on others’ welfare; (b) holds personal 

norms regarding these consequences; and (c) feels some capability to control the outcomes of 

their behaviour (Schwartz 1973). Translated to environmentally-relevant behaviours, norm 

activation will be mediated by the concern a person has for the environment, the extent to which 

they feel responsible, and their perception of an action’s effectiveness in having an environmental 

impact (De Groot and Steg 2009). These psychological constructs can help explain when norm 

activation takes place for many environmentally-relevant behaviours (Oreg and Katz-Gerro 

2006). For example, research has shown that social norms influence environmental behaviours 

only if individuals perceive that the particular behaviour (e.g., recycling) has a significant impact 

on reducing emissions (Doherty and Webler 2016).   

Social norms can induce behavioural change beyond the realm they focus on. For 

example, it has been found that communicating social norms regarding car-sharing can encourage 

recycling (Evans and Stanovich 2013). This is relevant to policy and raises the question whether 

one should focus on explicit, concrete, social norms, such as “the majority of consumers buy 

organic apples”; or implicit, general, social norms. In the case of a social norm aimed at nudging 

consumption towards low-carbon products, an implicit norm seems more practical for two 

reasons: (a) it will affect the majority of products in the market; and (b) it avoids the influence of 

conformity and reactance along the lines of “someone is trying to manipulate my choices”. So 

far, available experimental evidence for social norms promoting a shift to lower-carbon options 

in consumption deals predominantly with explicit norm communication. The findings of this 

research are, however, inconclusive. While three studies report shifts to ‘greener’ options when 

individuals become aware that most others consume green goods (Demarque et al. 2015;  Kim et 

al. 2012; Sparkman and Walton 2017), other studies report null results (DellaValle and Zubaryeva 

2019) and even “boomerang effect” from norm presentation, shifting consumption in the opposite 

direction (Richter et al. 2018). That is, when consumers were presented with a social norm 

nudging eco-labelled seafood in a supermarket (i.e., a message saying most consumers buy 

labelled seafood), they overall bought more seafood; both labelled and unlabelled. Additionally, 

explicit norm communication in the way it is applied in most studies so far is relatively unrealistic. 

In real life, it will rarely be allowed for a policy to campaign for a given product since there are 

countless products in the market and this could eventually go against market regulation rules. 

Finally, the research to date lacks an important dimension of consumption, namely its extensive 

interaction with commercial advertisement. 
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3.2.3 The Present Study 

In this study we investigate whether social norms nudging towards low-carbon consumption 

alongside green advertising can be effective at shifting consumption from strongly advertised, 

carbon-intensive products towards less advertised, low-carbon options. We consider various 

questions such as: Do social norms and advertising, both representing cases of information 

provision, affect consumption decisions in a similar way? Which is more effective, and why? And 

particularly relevant from a policy-making perspective are their interactions; for example, are 

social norms for low-carbon consumption effective in the presence of advertising for high-carbon 

alternatives? To address these questions, we run a controlled experiment in which we manipulate 

the strength of “low-carbon social norms”, by suggesting that a majority or minority of people 

consume low-carbon products, and through the type of advertising, namely for either a low-carbon 

product (green advertising) or a high-carbon product (non-green advertising). In order to create a 

realistic setting were both stimuli could be presented, the experiment employs a simulated 

Facebook homepage where posts with green and non-green product advertising are presented. 

The social norm takes the form of a Facebook poll showing most/few people consume low-carbon 

products nudging towards low-carbon consumption. After being presented with the Facebook 

imitation page, participants make an incentivized choice between a high-and a low-carbon 

product.  By including both green and non-green product adverts and a weak or strong social 

norm, we can assess the separate and combined effects of the two types of information on 

consumer choice.  

Furthermore, we explore the underlying mechanisms behind the observed effects from 

the social norms and advertising by undertaking a structural-equation-model analysis for low-

carbon choice, using a post-experimental survey. This allows the assessment of the distinct 

decision channels suggested in the literature. In particular, we test whether green and non-green 

advertising effects on choice are mediated by product perceptions (e.g., quality, popularity and 

environmental impact), and investigate if there are variations between the two types of 

advertising. For social norms we test whether its effects on low-carbon choice are mediated 

through norm activation (environmental concern, responsibility and self-efficacy) or only through 

peer effects. Finally, we compare the decision channels used by social norms and advertising to 

interpret experimental results.   

3.3 The Experiment 

3.3.1 Experimental Design and Procedure 

A 3x3 between-subjects survey experiment was designed by manipulating product advertising 

(no advertising vs. green advertising vs. non-green advertising) and the low-carbon social norm 
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(no social norm vs. strong social norm vs. weak social norm) in an imitation Facebook homepage.  

A total of 2,728 US participants (51% women, mean age=38.7) were recruited via Amazon 

Mechanical Turk to participate in an incentivized “observation task” and were randomly assigned 

to one of the nine treatments (approximately N=300 by treatment). The size of the sample per 

treatment was set at 300, well above that of studies with similar designs (see for example 

Sparkman and Walton 2017).  

The experimental sequence went as follows. Once participants agreed to participate in the 

observation task, they were instructed to look over an image to later answer some questions. The 

image presented was the imitation Facebook homepage with different posts created for the 

purpose of the experiment, followed by questions regarding the content of the posts that served 

as a manipulation check. After answering these questions, participants were asked to choose 

between a low- and high-carbon tablet. The choice was presented in a screen containing a picture 

of both tablets and an explicit description of its technical details (RAM memory, processor, etc.). 

In the description of the product, the low-carbon tablet had one important additional characteristic, 

namely a certified eco-label. In the decision screen, the choice was monetarily incentivized 

through a lottery allowing participants to win a $200 discount coupon for the tablet they chose. 

Finally, participants were asked about their perceptions of the high- and low-carbon products, 

their beliefs relating to climate change, and basic socio-demographics (see more details on the 

experimental procedure in Appendix 3A) 

3.3.2 Choice of Product  

Tablets were chosen as the product for several reasons: (a) They are relevant to a large number of 

participants, (b) they are likely to be advertised in Facebook, (c) their production is associated to 

considerable carbon emissions, and (d) they represent a non-trivial purchase decision given their 

high price. In the experiment the “low/high-carbon” product categorization refers to the extent of 

carbon emissions during lifecycle, particularly in production. As the aim of the study was to test 

the efficacy of advertising and social norms in shifting consumption towards lower-carbon 

products in the presence of a highly advertised brand, we used a well-known brand associated 

with relatively high-carbon emissions, namely Samsung (Cook and Jardim 2017). The low-carbon 

alternative (i.e., the Iameco tablet) was chosen as its lifecycle emissions are 70% less, has a 

certified eco-label, and is expected to be less familiar to the participants.  

While the two tablets (Iameco and Samsung) differ with respect to lifecycle emissions, 

they have otherwise similar functional characteristics and the same market price. We decided 

against using the same brand for the alternative options, such as Samsung vs. green Samsung, 

since there is evidence that information about the environmental attributes of the same brand 

makes the “green” version always more desirable (see Hartmann and Apaolaza-Ibáñez 2015). 

With the chosen setup of two brands, we are able to assess the real-word case of shifting choice 
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from a well-known, carbon-intensive brand to a new and less-known, low-carbon alternative. 

Crucially, all the important features that affect the subjects’ choice are present across all 

treatments. Therefore, any difference between treatments is attributable only to treatment effects 

and not to the specific differences of the two tablets. For more details on the choice of the products 

please see Appendix 3B. 

3.3.3 Manipulation of Advertising and the Social Norm 

In the baseline condition, the Facebook simulated page contained five neutral posts. In the 

treatment conditions, the Facebook image was identical except for one or two posts that differed 

depending on the treatment. In treatments involving advertising, the post was a green or non-

green advert for Iameco or Samsung respectively, displaying a picture of the advertised tablet and 

the brand logo below. The slogans used in the simulated ads were taken from actual 

advertisements of both brands. The Iameco advert had an environmental claim regarding the 

tablet’s carbon emissions which read that “The Iameco touch screen computer has a carbon 

footprint that is 70% less than the average PC”, whereas the advert for Samsung did not use any 

environmental claims.  

In the social norm treatment, the post displayed a Facebook poll where compliance with 

a low-carbon consumption behaviour was either a majority (strong social norm) or minority (weak 

social norm) of respondents. The social norm used a low-carbon behaviour correlated with the 

one we want to influence (see Kallgren et al. 2000) for a similar norm manipulation). The norm 

was framed as a poll asking, “Do you use energy-saving light bulbs?” with two possible answers 

of “yes” or “no”. The number of respondents for each option was also displayed. This behaviour 

was taken from a pre-survey (N=87) that explored which low-carbon behaviours correlated with 

the one we examine, that is, buying low-carbon electronic appliances (see pre-survey results in 

Appendix 3C). In treatments involving both advertising and a social norm, both types of posts 

appeared in the Facebook simulated page presented to participants. 

In previous studies, social norms have been manipulated by directly stating to subjects 

that a certain percentage of people undertake a certain behaviour (Rhodes et al. 2020).  However, 

such norm manipulation is prone to strong experimenter demand effects (Zizzo 2010). In 

particular, when subjects are explicitly told that ‘most others chose option x’ right before they 

make their decision, they are more likely to choose x over the alternative(s) for reasons other than 

the induced social norm. For example, participants might try to adapt their behaviour to what they 

believe to be the experimenter’s hypothesis. Moreover, such an approach is difficult to implement 

in a realistic Facebook setting. Instead, we use an innovative design that introduces the norm 

using a poll feature that already exists in Facebook, thus allowing for a natural induction of the 

norm.  
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Figure 1. Experimental Stimuli.  

The image shows the Facebook posts used for advertising and social norm manipulations. In combined-

effects treatments, both a post with advertising and a post with a social norm were added to the baseline 

Facebook homepage.  

3.3.4 Hypotheses 

To answer our research objectives, we formulate four hypotheses based on the reviewed literature. 

First, we hypothesize that green and non-green product advertising will shift average consumer 

choice towards the advertised product relative to the control condition. Since the experiment is 

framed as a choice between a high- and low-carbon brand and the high-carbon brand is well-

known by participants, we expect choice in the control group to be concentrated in the high-

carbon brand. Thus, we anticipate greater effects of advertising on choice in the green advertising 

treatment.  

Our second hypothesis is that the social norm will shift choices from high- to low-carbon 

options relative to the control condition. Given that the norm aligns what people do (descriptive 

norm) with what people typically approve of, and in line with the literature (Schultz et al. 2007) 

we do not foresee the weak social norm to backfire. We do, however, expect the weak norm to 

have a smaller positive effect than the strong norm.  

(1) Green advertising (2) Non-green advertising 

(3) Strong social norm (4) Weak social norm 
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Third, we hypothesize that the effects of advertising and social norms change when the 

two instruments are presented together, that is, they interact. We expect social norms and green 

advertising to show positive synergies since they both induce low-carbon choice. Specifically, we 

expect that their joint effect is larger than the sum of their single effects. Conversely, we expect 

a negative interaction effect between a social norm and non-green advertising, that is, we 

hypothesize that a social norm will lower the effect of non-green advertising (Samsung) in 

influencing choice, especially when the norm is strong.  

Finally, our fourth hypothesis is about the mediating channels of advertising and social 

norms to affect behaviour. Consistent with previous research, we predict that the mediating 

variables underlying the influence of advertising and social norms on behaviour are different. In 

particular, we expect advertising to influence behaviour mainly by affecting consumers’ 

perceptions of the product advertised, while social norms to influence behaviour by activating 

personal norms.  

3.4 Experimental Results 

3.4.1 Treatment Effects 

Across treatments, most participants chose the well-known carbon-intensive tablet (Samsung), 

while only 15.6% (419 out of 2,728) opted for the low-carbon tablet (Iameco). This is not 

surprising given that 99.9% of participants reported previous knowledge of the Samsung brand, 

while only 8% reported previous knowledge of the Iameco brand. Furthermore, most participants 

remembered being presented with a Samsung advertisement (74%) whereas only around half 

(52.4%) remembered seeing the Iameco ad. As for norms, recall of the strong social norm 

(through a Facebook poll with the majority of people declaring their use of energy-saving light 

bulbs) was larger (54.5%) than that of the weak norm (44%). Whether participants remembered 

the presented stimuli was predictive of the corresponding choice, as expected (see further sample 

details and demographics in Appendix 3A).  

We first look at results for advertising-only and social-norm-only treatments. Figure 2 

shows the difference in mean choices of the low-carbon product (Iameco) between treatment and 

baseline, indicating their effectiveness at shifting choice towards the low-carbon option. Results 

show that green advertising and strong social norm treatments significantly affect low-carbon 

choice after controlling for socio-demographic factors (see results of logistic regression in 

Appendix 3D). Compared to the baseline, where 7.6% participants chose the low-carbon option, 

a strong social norm for low-carbon consumption almost doubles the low-carbon choice (13.1%, 

p=0.016), while the weak social norm has a smaller, yet still (marginally) significant effect 

(11.5%, p=0.055). Nevertheless, the effects between strong and weak social norms are 

statistically indistinguishable (z=0.601; p=0.5479, Mann Whitney (MW) test), suggesting that 
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behavioural effects may be present merely due to norm exposure, regardless of its strength. To 

our knowledge, this is novel evidence for the effect of implicit social norms regarding low-carbon 

consumption on other consumption choices. 

Green advertising, however, almost quadruples low-carbon choice compared to the 

baseline (27.8%, p<0.001). Importantly, this increase is more than double that of the strong social 

norm treatment (z=4.488; p<0.001, MW test), revealing its high effectiveness at influencing 

choice. Lastly, non-green advertising had virtually no effect (7.9%; p=0.833), something to be 

expected given the already very high percentage of participants choosing the high-carbon option 

(See the complete matrix with MW tests in Appendix 3D).  

 

Figure 2. Isolated effects of advertising and social norm on low-carbon choice. 

Bars show the proportion of participants that chose the low-carbon option in baseline, alongside conditions 

with only the social norm (weak/strong) or only advertising (green/non-green). Error bars indicate 95% 

confidence intervals. 

When analysing treatments combining social norms and advertising, the dominant role of 

advertising is further revealed. Figure 3 shows the percentages of participants choosing the low-

carbon product across all nine treatments. Treatments involving green and non-green advertising 

are depicted in green and red respectively, while treatments without any advertising are depicted 

in blue. The green- and red-shaded areas depict the 95% confidence intervals of the green and 

non-green advertisement treatment, respectively, without any social norm manipulation. The 

figure reveals that there are no interaction effects between advertising and social norms. When 
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they are combined, shares of low-carbon choice are almost exclusively determined by advertising. 

Combining green advertising with a strong social norm does not significantly increase the share 

of the low-carbon choice compared with the green advertising-only treatment. In fact, mean 

Iameco choice slightly decreases from 27.8% to 26.4% (z=0.397; p=0.692, MW test) and the 

same occurs when green advertisement is combined with a weak social norm (z=-0.025; p=0.980, 

MW test).  

Figure 3. Combined Effects: Green and Non-Green Advertising Counteract Social-Norm Nudges.  

The dots in the graph display the share of low-carbon choice for advertising and social-norm nudges, and 

its combinations. Green and red coloured dots display treatments presenting green and non-green 

advertising respectively, while treatments without any advertising (baseline and social norm only) are 

depicted in blue. The x-axis indicates the presence of a social norm nudging towards low-carbon 

consumption and its type (weak/strong). Shaded regions depict 95% confidence intervals for green and non-

green advertising only treatments. 

Visually, this is depicted by low-carbon choice always remaining within the 95% 

confidence interval of green advertising only. Similarly, combining non-green advertising with 

either a strong or a weak social norm does not significantly change low-carbon choice compared 

with the non-green advertising-only treatment (z=-0.668; p=0.504, and z=0.779; p=0.436, MW 

tests, respectively) and choice remains within the 95% confidence interval of non-green 

advertising only. It is worth noting, however, that both green and non-green advertising have 
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greater dominance over the weak norm than over the strong norm; whenever combined with the 

weak norm, advertisement causes larger changes towards what is advertised. To summarize, in 

the absence of any advertising effects, social norms for low-carbon consumption might appear as 

effective in shifting choice towards low-carbon products. However, when social norms are 

communicated in the presence of advertising, their effects are practically nullified. 

3.4.2 Mediation Analysis for Advertising and Social Norms 

To explain the reasons behind the dominance of advertising over the social norm we explore the 

decision channels through which both influence choice. Specifically, we want to investigate the 

extent to which treatment effects are explained by participants’ (a) product perceptions and/or (b) 

psychological constructs triggering norm activation, as suggested in the literature. To analyse this, 

we use responses to the post-experimental survey, which measured each of these dimensions. We 

perform an estimation using a Structural Equation Model (SEM) rather than simple regression 

techniques, in order to properly establish whether there are mediation effects (see Frazier et al. 

2004). Can, for example, an increased perception of the quality of the Iameco tablet, generated 

through green advertising, significantly predict participant choice? Using a SEM estimation 

enables us to test simultaneously this effect and other relationships between the proposed 

variables. 

We construct a behavioural model to identify the specific channels through which 

advertising and the social norm affect low-carbon choice in the experiment. According to the 

literature, advertising affects choice via improved perceptions and attitudes towards the products 

(Zajonc 1968). Thus, we include product perceptions such as quality, popularity and 

environmental impact as potential mediators of advertising effects on low-carbon choice. 

Furthermore, social norm effects are attributed to peer effects and the activation of personal 

norms. While the previous analysis shows that peer effects are significant, there are no differential 

effects between the strong and weak social norm in terms of a majority versus minority of people 

complying with the norm. Here we focus here on norm activation as the mechanism of influence. 

The relevant psychological constructs for norm activation (Schwartz 1973) in the case of low-

carbon consumption are: (a) environmental concern (here specifically “climate concern”); (b) 

feeling of responsibility regarding the environmental impact of one´s consumption emissions 

(“climate responsibility”); and (c) the belief that consumption decisions are significant for the 

environment (“self-efficacy”). We measured these variables through a post-experimental survey 

and used them to assess all of the potential relationships they might have with the observed 

treatment effects of advertising and social norms (see Appendix 3E).  

Our measurement model for low-carbon choice uses N=1,488 observations from baseline, 

advertising and social norm treatments. Treatments combining both instruments (norm and 

advertising) were excluded due to the impossibility of disentangling their separate effects on 
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choice. Overall, the structural model estimates: (a) effects of advertising and the social norm on 

participants’ product perceptions and norm activation variables, (b) effects of product perceptions 

and norm activation variables on low-carbon choice, and (c) direct effects of social norms and 

advertising on choice. The results show that the model has a good fit (χ2 =34.934 [df =9]***; 

RMSEA=0.044; SMRM=0.025; CFI=0.985), explaining 22% of the variance in choice (see 

Appendix 3E for measurement details). Figure 4 shows the estimated relationship between 

treatments, mediators and choice in the form of a path diagram. The lines in the diagram indicate 

significant estimates (p<0.05) and show the corresponding coefficients. 

The results from the SEM estimation help identifying the channels through which each 

treatment affects behaviour. Non-green advertising has no direct effect on low-carbon choice but, 

surprisingly, it negatively influences the quality perception of the low-carbon product (β=-0.18; 

p=0.023), which among all mediators is the largest predictor of choice (β=0.073; p<0.001). As 

for green advertising, it shows both direct (β=0.12; p<0.001) and indirect effects on choice 

through increasing perceptions of all product characteristics as expected from the literature 

(quality β=0.30, popularity β=0.35 and environmental impact β=0.70; p<0.001). Weak and strong 

social norms have no direct effects on choice, while both significantly increase the perceived 

environmental impact of the product (β=0.19; p=0.014 and β=0.32; p<0.001, respectively). 

Although environmental impact predicts choice (β=0.053; p<0.001), it does so to a lesser degree 

than the other product characteristics that are influenced by advertising. Weak norm effects are 

limited to influencing environmental impact, whereas the strong social norm also has a positive 

effect on climate responsibility (β=0.17; p=0.031). Nonetheless, this does not translate into 

increased low-carbon choice since none of the variables for norm activation have a significant 

effect on low-carbon choice. 

Overall, the SEM analysis reveals the underlying reasons behind the observed treatment 

effects. Particularly, it shows that advertising involves the strongest channels for influencing 

behaviour. While product attitudes are the strongest predictors of choice and are affected by 

advertising, norm activation is not fully achieved by the social norm, and thus cannot explain low-

carbon choice. In fact, the effect achieved by norm communication in this case is through affecting 

a product attitude, namely the perceived environmental impact, which is the same as by 

advertising. Nevertheless, the influence of green advertising on the environmental perception of 

the Iameco tablet is larger than that of the social norm. This can explain the dominance of 

advertising over norm communication and highlights a new channel, different to norm activation 

and peer-influence, through which a social norm for low-carbon consumption can affect low-

carbon choice.  
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Figure 4. Direct and Indirect Effects of Advertising and the Social Norm on Low-Carbon Choice.  

Lines indicate significant relations (p<0.05) between treatments, mediators and choice. Covariances 

between-error terms (εi) included to account for omitted-variable bias.  

3.5 Discussion and Conclusion 

The experiment provides evidence on the effectiveness of advertising and social norm 

communication in shifting choice from a highly-advertised carbon-intensive product to a low-

carbon alternative. The results reveal that both green advertising and low-carbon social norms 

presented through an imitation Facebook homepage were effective in shifting choice towards 

lower carbon alternative. In isolation, green advertising is twice as effective at shifting 

consumption towards low-carbon product as the social norm for low-carbon consumption. No 

evidence of positive interactions between advertising and social norms was found. When 

combined, we observed a dominance of advertising in discouraging (non-green adverts) or 

incentivizing (green adverts) low-carbon choice. This suggests that in the presence of advertising 

for highly known carbon-intensive brands, communicating a social norm is insufficient to induce 

relevant behavioural changes towards low-carbon consumption. Similarly, in the presence of 

green advertising, communicating a social norm adds little. These results provide novel evidence 
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on social norms nudging low-carbon consumption in a more realistic setting and in presence of 

advertising, which contributes to broader research on how social norms perform under different 

contextual factors (Bergquist et al. 2019). 

The reasons underlying the dominance of advertising over social norms were explored by 

performing an SEM analysis that tests the mechanisms through which these two information 

instruments affect choice. In line with theory, commercial advertising affects attitudes towards 

products. However, we discover additional limitations to shifting choice from highly-advertised 

brands towards low-carbon ones. Participants exposed to Samsung’s advertising not only 

perceived this brand better, but importantly, considering quality was the largest predictor of 

choice among product characteristics, also perceived a lower quality of the low-carbon alternative 

(Iameco).  

Communicating a social norm through a Facebook poll, on the other hand, did not achieve 

the expected influence on choice strictly by norm activation or by peer effects. Instead, it 

influenced choice through improving environmental perceptions of the product. To our 

knowledge, this is a novel result about how norms can affect consumptions choices through 

influencing perceptions of product attributes. The finding that both green advertising and social-

norm communication influence behaviour through changing participants perceptions of the 

products` associated environmental impact might explain the lack of positive interactions when 

they are combined.  

Another consideration to be made when interpreting results is that green advertising was 

specific to a product (“buy Iameco”), while the social norm nudging low-carbon consumption 

(buying energy saving lightbulbs), addressed a consumption behaviour that was correlated but not 

specific to the target product. Using distinct behaviours was done to avoid demand effects. This 

can partly explain the smaller effect of the social norm compared to advertising. Moreover, the 

norm manipulation here presented offers novel evidence on norm presentation through a 

Facebook post increasing conformity with low-carbon consumption. Further research could test 

whether communicating a more explicit or specific norm, which is closer to the relevant product, 

has stronger effects. However, for a policy maker communicating social norms separately for 

every product, or even brand in the market, would be extremely costly, or even impossible in 

practice, and might cause a reaction in consumers of feeling manipulated. Indeed, the social norm 

used here was implicit enough to expect norms related to low-carbon consumption to have similar 

or even stronger effects on choice.  

 A complementary explanation for the dominant effect of advertising over norms focuses 

on cognitive effort. Abstract and short messages, like the ones contained in advertising, demand 

low mental processing (Garbarino and Edell 1997; Zajonc 2001), probably less than social norms. 

Indeed, policy relevant research has shown that consumers can reduce their carbon footprint when 

information is simple (Camilleri et al. 2019; Kanay et al. 2021), and when choices involve low 
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cognitive effort (Isley et al. 2016). Nudge-like policies aimed at discouraging high-carbon 

consumption could thus benefit from copying advertising strategies, notably the use of images, 

repetition and framing capable of inducing positive emotions.  

Lastly, while the obtained results could be interpreted as a supporting the belief that 

commercial green advertising by firms and public policy-makers is an effective way to encourage 

the consumption of low-carbon alternatives, the risk of misinformation and false green claims 

remains a reason for scepticism (Schmuck et al. 2018). It is known that consumers tend to perceive 

any product that claims to be “green” in some dimension as being low-carbon (Gershoff and Frels, 

2015; Magnier et al. 2016). Even people with highly pro-environmental inclinations may be 

sensitive to greenwashing. Therefore, what can and should be advertised as low-carbon or green 

deserves to become an important policy question. 
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Appendix 3A. Experimental Sequence and Sample Details 

3A.1 Experimental Sequence 

 

 
 

 

 

 

 

 

  



60 

 

3A.1 Sample details and demographics 

 
Sample size across treatments 

 
  sample size recall stimuli chose low-carbon 

    tablet 

total 2728 - 419 

      

baseline 300 - 23 

      

weak social norm 304 130 35 

strong social norm 305 168 40 

green advertising 302 157 84 

non-green advertising 302 231 24 

      

ad green norm strong 307 99* 81 

ad green norm weak 301 78* 84 

ad brown norm strong 306 138* 29 

ad brown norm weak 301 100* 19 

* participants that recall both ad and social norm 

 

Socio-demographics 

 

mean age 38.8   

gender 51,8 % female  

median education college degree   

median income  $25 000 to $49 999 

political affiliation 

-democrat 

-independent 

-republican 

-other   

 

 

1285 

770 

585 

70  
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Appendix 3B. Experimental Instructions and Questionnaire 

3B.1 Experimental Instructions 

Screen 1. Attention and Perception Task (Consent) 

Welcome to the Attention and Perception Task. Please read the following statement carefully.  

This hit is carried out for a research project by the Autonomous University of Barcelona.  It 

contains an attention task followed by a short survey used for scientific purposes only, which will 

take you 10 minutes to complete.  

It has no commercial or government-related purpose. There are no known risks for you if you 

decide to participate, nor will you experience any costs when participating.  

Your participation is anonymous. The information you provide will not be stored or used in any 

way that could reveal your personal identity. 

If you have any questions or concerns about completing this hit or about participating in this 

survey, you may contact us at juana.castro@uab.cat 

You can exit the task anytime by clicking the exit button you will find always of the top-right of 

the screen. 

If you have read and understood the consent form and agree to participate in this survey 

please click on the button Next to start with the task. 

Otherwise click the on the exit button.  

 

Screen 2. Introduction to the task 

Thank you for accepting this hit! You will receive $1.00 for participating. You also have the 

opportunity to win a bonus (up to $1.00) according to the answers you get right. 

Note you will only receive the payment if you complete the whole task. 

This hit has two parts: 

- First you will be given an attention task where you will be shown an image and will have time 

to go through it. 

- Next you will be asked to answer a questionnaire regarding what you observed on the image and 

some other questions regarding your subjective perceptions. 

Please note that you will receive the bonus you earn in the questionnaire within a couple of days, 

as we need to calculate it. 

Please click next to proceed. 

 

Screen 3. Instructions 

In this study you will be presented with a Facebook profile.  

Go through it as if it was your own and take your time.  
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Once you have finished looking at it, you will have to answer a set of questions about it. 

You will have 1 minute to go through the Facebook profile and then you will proceed with a 

questionnaire. 

Tick the box "Go to the Facebook profile" to start the task. 

 

3B.2 Questionnaire 

According to the information on the Facebook profile… 

1. Which event are you planning to attend according to Facebook? 

• Party   

• Concert 

• Book Launch Event    

 

2. Where was Susan James on holidays according to her Facebook post? 

• On the beach 

• On the amazon  

• On the mountain 

 

3. (Social norm manipulation check) Around how many answered they use energy-saving light 

bulbs in the Facebook poll?    

• more than 800 people 

• around 500 people  

• less than 100 people 

 

4. What was John Miller post about? 

• Small beautiful towns 

• Wild life in natural parks 

• Best restaurants in town 

 

5. According to his Facebook post, where did Frankie Herrick move? 

• Uganda 

• Rwanda 

• Kenia 

 

6. (Advertising manipulation check) Do you recall the name of any of the brands that were 

advertised in the Facebook profile? Select the name of the advertised brands if you recall any 

• The Economist 

• Dell 

• Apple 

• Zaful 

• Samsung 

• Coca Cola 
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• American Eagle 

• Iameco 

• Zara 

 

7. If you were to buy a tablet, which from the following would you choose? (Dependent 

variable) 

Choose one and participate in a lottery for a $200 bonus for the chosen item. 

The winner will be announced at the end of the study  

• Iameco Tablet V.3 (Tablet photo and specifications) 

• Samsung Galaxy TabPro S (Tablet photo and specifications) 

 

8. In a previous study, one hundred participants already took this task. How many of them do 

you think chose the Samsung Galaxy Tablet? 

 

9. How do you perceive each brand to be in terms of: 

 (Excellent, good, fair, poor, very bad) 

 

                                                         Iameco                 Samsung 

Quality ______        ______ 

Popularity ______                  ______    

Environmental impact  ______                  ______ 

Design                                              ______         ______ 

 

10. Before this task, did you know these brands, and if so how? (Select the options that apply) 

                        Samsung            Iameco 

I bought this brand in the past  

I know it through advertising 

I know it from people I know who use it 

I did not know the brand 

 

11. From the advertising you are exposed to in social media, what percentage of it would you say 

is for green goods? (Scale from 0-100) 

12. Choose what best represents your beliefs about climate change: 

• Climate change is mainly caused by natural processes. 

• Climate change is caused partly by natural processes and partly by human activity. 

• Climate change is mainly caused by human activity. 
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13. Do you personally worry about climate change? (not at all, only a little, a fair amount, a 

great deal) 

 

14. Please indicate to what extent you agree with the statements listed below: 

(strongly agree, mildly agree, mildly disagree, and strongly disagree) 

• I am responsible for the CO2 emissions generated by the products I buy.  

• The government is responsible for the CO2 emissions generated by the production of 

consumption goods.  

• Companies are responsible for the CO2 emissions generated by the production of 

consumption goods.  

 

15. To what extent do you believe changes in consumption behaviors alone can effectively reduce 

global CO2 emissions? 

(Not at all, to a small extent, to a moderate extent, to a great extent, I don’t know) 

 

16. How often do you participate in MTurk studies? (First time, seldom, sometimes, I often 

participate) 

17. Are you? (Male, Female, Other) 

18. Do you have, or have had, a Facebook account? Yes/No 

 

19. What is your age? Under 18; 18-24; 25-34; 35-50; 51-65; Over 65 

 

20. What is the highest level of education you have completed? 

• Less than High School 

• High School 

• College Degree 

• Masters Degree 

• Doctoral Degree 

 

21. Which of the following do you consider to be your primary racial or ethnic group? 

• White 

• African American 

• Asian American 

• Hispanic or Latino 

• Native American 

• Other 

 

22. Which of these describes your personal income last year? 

• $0 

• $1 to $9 999 

• $10 000 to $24 999 

• $25 000 to 49 999 

• $50 000 to 74 999 
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• $75 000 to 99 999 

• $100 000 to 149 999 

• $150 000 and greater 

 

23. Generally speaking, do you usually think of yourself as a Republican, a Democrat, an 

Independent, or other? 

• Democrat 

• Republican 

• Independent 

• Other 
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Appendix 3C. Pilot Study for Norm Manipulation 

In a pilot survey we asked participants (N=87) to state on a 5-point-scale (from 0=never to 

5=always) the frequency with which they undertake a number of pro-environmental behaviors 

related to consumption. Each individual stated in addition how often they believed that relevant 

others (i.e., family and friends) perform these behaviors. Given that the behavior measured in the 

experiment is choice between a high- and a low-carbon tablet, we estimated correlations between 

each of the following behaviors with the frequency with which individuals stated that they are 

“buying electronic appliances that consume less energy”. Results revealed that “buying low-

energy light bulbs” was the behavior that most correlated both the at the individual level (how 

often the individual undertake the given behavior: corr: 0.46; p<0.001) and social level (how 

often they think relevant others undertake the behavior: corr: 0.33; p<0.05). Therefore, “buying 

low-energy light bulbs” was selected as the norm to be manipulated in the experiment. 

 

Pairwise correlations between individual response on “how often do you buy electronic 

appliances that consume less energy” and (a) frequency of undertaking other pro-environmental 

behaviors and (b) perceptions of the frequency of relevant others perfuming the same pro-

environmental behaviors 

Pro-environmental behaviors How often I… 
How often relevant 

others… 

Buy products with less packaging  0.3574*** 0.2284 

Buy products with green labels  0.4622*** 0.3079** 

Select holidays that do not require travel by 

airplane 
0.2251* 0.0674 

Buy locally grown and seasonal food  -0.0470 0.0979 

Reduce consumption of meat  0.1301 0.0078 

Buy low-energy light bulbs 0.4697*** 0.3304** 

Change car for electric or hybrid one  0.1270 0.0656 

Switch to walking, cycling, or public 

transportation to reduce car travel 
 0.0321 0.0218 

Avoid using plastic bags   0.2694** 0.2346* 

Buy locally produced products to reduce shipping 

emissions 
  0.1893 0.1292 

Spend money in long-lasting products to avoid 

buying it twice 
0.4244*** 0.3469** 

   
N 80 74 

Note: ∗ = significant at the .05 level. ∗∗ = significant at the .01 level. ∗∗∗ = significant at the .001 level. 
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Appendix 3D. Statistical Analysis 

3D.1 Logistic regressions for low-carbon choice as a function of experimental 

treatments 

  (1) (2) 

Treatment Variables     

weak social norm 0.449 0.550 

  (0.282) (0.287) 

strong social norm 0.598* 0.670* 

  (0.275) (0.278) 

green advertising 1.534*** 1.633*** 

  (0.252) (0.256) 

non-green advertising 0.039 0.064 

  (0.304) (0.303) 

Interactions     

green ad x strong norm 1.462*** 1.542*** 

  (0.253) (0.264) 

green ad x weak norm 1.539*** 1.706*** 

  (0.252) (0.265) 

non-green ad x strong norm 0.231 0.343 

  (0.292) (0.297) 

non-green ad x weak norm -0.209 -0.090 

  (0.321) (0.329) 

Controls      

income   -0.091* 

    (0.043) 

education   -0.116 

    (0.081) 

age   0.016*** 

    (0.005) 

gender    0.011 

    (0.112) 

republican    -0.359* 

    (0.145) 

recall   0.187 

    (0.120) 

R-squared 0.064 0.077 

 

Notes: The table reports treatment effects on low-carbon choice. Standard errors are reported in 

parentheses * p < 0.05, ** p < 0.01, *** p < 0.001. 
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3D.2  Mann-Whitney U test for differences between experimental treatments 

 

z =                                 

(Prob > |z| =)  
Baseline 

green 

advertising 

non-green 

advertising 

strong 

social norm 

weak social 

norm 

green ad            

strong norm 

green ad            

weak norm 

non-green ad            

strong norm 

non-green ad            

weak norm 

Baseline   -6.460***  -0.128 -2.192* -1.603 -6.114*** -6.480*** -0.795 0.651 

green advertising     6.366*** 4.488*** 5.047*** 0.397 -0.025 5.807*** 7.009*** 

non-green advertising       -2.071* -1.479 -6.017*** -6.386***  -0.668 0.779 

strong social norm         0.601 -4.118*** -4.509*** 1.419 2.822** 

weak social norm           -4.683*** -5.068*** 0.820  2.242* 

green ad 
strong norm 

            -0.422 5.450*** 6.670*** 

green ad 

weak norm 
              5.828*** 7.029*** 

non-green ad         

strong norm 
                1.443 

non-green ad          

weak norm 
                  

 

Note: ∗ = significant at the .05 level. ∗∗ = significant at the .01 level. ∗∗∗ = significant at the .001 level. 
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Appendix 3E. Structural Equation Modelling 

3E.1 Questionnaire variables used in the structural equation model 

The table above shows the survey questions used in the structural equation model (see full 

questionnaire in S11). The first three correspond to the participants’ perceptions of the low-carbon 

product characteristics, and the later three variables refer to participants’ climate change related 

beliefs to measure norm activation. The questions were standardized and later used as potential 

mediating variables of the treatment effects on low-carbon choice.  

 

Survey questions (full questionnaire in S10)              Variable 

 

Product characteristics 

How do you perceive …? (Excellent, good, fair, poor, very bad) 

Q9.1 Iameco quality Quality 

Q9.2 Iameco popularity Popularity 

Q9.3 Iameco environmental impact Environmental impact 

 

Norm activation variables 

Q13 Do you personally worry about climate change? (not at all, 

only a little, a fair amount, a great deal) 
Climate concern 

Q14 Please indicate to what extent you agree with the statement:  

- I am responsible for the CO2 emissions generated by the products 

I buy (strongly agree, mildly agree, mildly disagree, and strongly 

disagree) 

 

Climate responsibility 

Q15 To what extent do you believe changes in consumption 

behaviors alone can effectively reduce global CO2 emissions? (Not 

at all, to a small extent, to a moderate extent, to a great extent, I 

don’t know) 

Self-efficacy 
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3E.2 Structural equation model for low-carbon choice 

Here we present the SEM estimations for low-carbon choice, for both the original (image 1) and 

improved model (image 2). The path diagrams show the complete estimations for low-carbon 

choice. The original model was improved by adding correlations of errors (ε) for product 

perceptions and norm activation variables. The reason behind is that other variables outside the 

model could be influencing these perceptual variables. The improved model has a significantly 

better fit than the original model (see further sections S7 and S8). 

 

 

Image 1. Original model 
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Image 2. Improved model 
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3E.3 Results for original model of low-carbon choice: path coefficients and fit 

 

Note: ∗ = significant at the .05 level. ∗∗ = significant at the .01 level. ∗∗∗ = significant at the .001 level. 

 

 

 

 

 

 

β-coeff β-coeff

quality         quality ➔ low-carbon 0.073***

non-green ad  ➔ quality -0.182 * env_impact ➔ low-carbon 0.053***

    green ad  ➔ quality  0.305 ***  popularity  ➔ low-carbon 0.070***

norm weak  ➔ quality -0.08  c_respons  ➔ low-carbon -0.002

norm strong   ➔ quality -0.010  c_concern  ➔ low-carbon 0.014

  c_efficacy ➔ low-carbon -0.001

env.impact non-green ad  ➔ low-carbon 0.012

non-green ad  ➔ env.impact 0.09 green ad   ➔ low-carbon 0.123***

    green ad  ➔ env.impact 0.695***       norm weak ➔ low-carbon 0.037

norm weak  ➔ env.impact 0.19*     norm strong  ➔ low-carbon 0.037

norm strong  ➔ env.impact 0.32***

direct indirect

popularity non-green ad    0.123 -0.10

non-green ad  ➔ popularity -0.02 green ad  0.123*** 0.08***

    green ad  ➔ popularity 0.35*** norm weak 0.037 0.005

norm weak  ➔ popularity 0.007 norm strong  0.037 0.02**

norm strong  ➔ popularity 0.061 Goodness of the fit

c_responsibility Likelihood ratio

non-green ad  ➔ c_respons 0.02

    green ad  ➔ c_respons 0.02 chi2_ms(15) 1.198.170 model vs. saturated

norm weak  ➔ c_respons 0.005 p > chi2 0.000

norm strong  ➔ c_respons 0.175*

Population error

c_concern RMSEA 0.230

non-green ad  ➔ c_concern -0.043 90% CI, lower 0.029

    green ad      ➔ c_concern -0.037 bound

norm weak     ➔ c_concern 0.016

norm strong   ➔ c_concern -0.067 Baseline comparison

CFI 0.301

c_efficacy

non-green ad  ➔ c_effficacy -0.01 Size of residuals

    green ad  ➔ c_effficacy -0.009 SRMR 0.106

norm weak ➔ c_effficacy 0.053

norm strong ➔ c_effficacy 0.008 R-square 0.16

observations 1487
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3E.4 Results for improved model of low-carbon choice: path coefficients and fit 

 

Note: ∗ = significant at the .05 level. ∗∗ = significant at the .01 level. ∗∗∗ = significant at the .001 level. 

β-coeff

covariance between error terms (ε)

quality

non-green ad  ➔ quality -0.18 * cov (quality, env_impact) 0.479***

green ad  ➔ quality  0.30 *** cov (quality, popularity) 0.231***

    norm weak   ➔ quality -0.08 cov (env_impact, popularity) 0.179***

    norm strong  ➔ quality -0.006 cov (c_respons, c_concern) 0.318***

cov (c_respons, c_efficacy) 0.358***

env.impact cov (c_concern, c_efficacy) 0.428***

non-green ad  ➔ env.impact 0.09

green ad  ➔ env.impact 0.69*** direct indirect total

    norm weak   ➔ env.impact 0.19* non-green ad  ➔ 0.013 -0.010 0.002

    norm strong  ➔ env.impact 0.32*** green ad  ➔ 0.123*** 0.084*** 0.207***

    norm weak   ➔ 0.037 0.005 0.042

popularity     norm strong  ➔ 0.037 0.019 0.056**

non-green ad  ➔ popularity -0.02

green ad  ➔ popularity 0.35*** Goodness of the fit

    norm weak   ➔ popularity 0.007

    norm strong  ➔ popularity 0.057 Likelihood ratio

c_responsibility chi2_ms(9) 34.934

non-green ad  ➔ c_respons 0.02 p > chi2 0.001

green ad  ➔ c_respons 0.02

    norm weak   ➔ c_respons 0.005 Population error

    norm strong  ➔ c_respons 0.17* RMSEA 0.044

90% CI, lower 0.029

c_concern bound

non-green ad  ➔ c_concern -0.04

green ad  ➔ c_concern -0.03 Baseline comparison

    norm weak   ➔ c_concern 0.01 CFI 0.985

    norm strong  ➔ c_concern -0.07

Size of residuals

c_efficacy SRMR 0.025

non-green ad  ➔ c_effficacy -0.01

green ad  ➔ c_effficacy -0.009

    norm weak   ➔ c_effficacy 0.05 R-square 0.22

    norm strong  ➔ c_effficacy 0.001

Observations 1488

        quality ➔ low-carbon 0.073***

env_impact ➔ low-carbon 0.053***

popularity  ➔ low-carbon 0.070***

 c_respons  ➔ low-carbon -0.002

 c_concern  ➔ low-carbon 0.014

  c_efficacy ➔ low-carbon 0.001

non-green ad  ➔ low-carbon 0.012

green ad  ➔ low-carbon 0.123***

    norm weak   ➔ low-carbon 0.037

    norm strong  ➔ low-carbon 0.037
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Chapter 4 

 

Behavioural Spillovers from Green Purchases 

on Consumption and Policy Support 

4.1 Introduction 

There is an ongoing debate on the role of green products in the context of climate change (Lacasse 

2015). Some scholars argue that household behaviours such as green consumption can rapidly 

reduce carbon emissions at comparatively little cost. Moreover, they may encourage pro-

environmental actions by signalling a path through which citizens can contribute toward reducing 

emissions, and thus foster a sense of environmental responsibility (Dietz et al. 2009; Van den 

bergh et al. 2008). In contrast, others argue that focusing on individual pro-environmental 

behaviours such as green purchases may lead to overly optimistic perceptions of their 

effectiveness (Maniates 2001). In turn, this may lower feelings of environmental responsibility 

(Thøgersen 1999) and justify limiting further environmental action (Diekmann and Preisendӧrfer 

1998). For example, after purchasing a green product, consumers may consider that their 

environmental goal (e.g., reducing personal emissions) has been fulfilled. This may then translate 

into them giving less attention to environmental or climate policy, which is arguably more 

effective at reducing carbon emissions than individual actions (Stavins 2008). From a policy 

perspective, we need to understand the spillover effects that arise from green purchases on both 

subsequent consumption and political support as we want to avoid the risk that promoting green 

products may lower consumers’ disposition to perform further environmental behaviours or 

undermine support for environmental policies.  

An important aspect of green consumption is price. Reducing the carbon footprint of a 

product involves changes in production costs, which typically make green alternatives more 

expensive (Bertini et al. 2022). A higher price of green products will also affect demand: 

consumers highly concerned about the environment may increase demand, while those less 

concerned—and more sensitive to prices—may reduce it (Aschemann‐Witzel and Niebuhr 

Aagaard 2014). Research shows that, even though consumers report increasing environmental 

concern, behaviour is still strongly driven by price and convenience rather than by environmental 

motivations (Terlau et al. 2015). Nonetheless, the high price of green products may not only be a 

determinant for purchase decisions but may also serve as a way for people to signal their pro-
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environmental motivation (Gneezy et al. 2012). On the other hand, if the price is low, it could 

either trigger further green purchases because individuals want to be consistent with their choices 

or it could crowd out environmental motivations, notably when the purchase is strongly motivated 

by price (Frey and Oberholzer-Gee 1997). The question of whether price effects have a 

moderating role in spillover effects on pro-environmental behaviours following green purchases 

remains unanswered.  

The purpose of this article is twofold. First, we want to explore whether spillovers from 

green purchases differ across distinct pro-environmental behaviours, and second, whether the 

price of green products affects the likelihood of observing positive or negative spillover effects. 

We consider two relevant but conceptually different pro-environmental behaviours, namely 

consumption choice and political support, to see if spillovers differ between them. To this end, 

we undertook an online experiment with 1,985 participants from the United States, using two 

different artificial shops (green and conventional) for an initial shopping decision, followed by a 

pro-environmental decision. To test for price effects, we evaluated price signals as moderators of 

spillover effects by performing two additional treatments where the price of the green products 

was varied relative to the conventional ones. Additionally, we examined participants’ pro-

environmental identity as this has been found in the literature to moderate the occurrence of 

spillovers. The results contribute to the ongoing debate about the effectiveness of encouraging 

green purchases as a strategy for climate change mitigation. 

4.2 Literature Review 

4.2.1 Spillovers between Pro-environmental Behaviours 

The notion of behavioural spillovers refers to the causal effects of one behaviour on another (Nash 

et al. 2017). In the environmental domain, spillovers are positive whenever the probability of 

subsequently behaving pro-environmentally is increased after performing a prior pro-

environmental behaviour, such as purchasing a green product. These positive spillovers may 

include not only purchasing decisions but also support for climate policy. Positive spillovers are 

sometimes referred to as “behavioural consistency”, especially when the two behaviours belong 

to the same category (Thøgersen and Ölander 2003). Although what is defined as a common 

behavioural category can be open to interpretation (i.e., pro-environmental behaviours), it 

typically refers to very closely related behaviours, such as recycling paper and recycling plastic. 

Spillovers are negative when the probability of subsequently behaving pro-

environmentally is reduced after engaging in a prior pro-environmental behaviour. The most 

common interpretation of such effects in the literature is moral licensing (e.g., a pro-

environmental action gives a moral license for subsequent anti-environmental actions). Some 
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authors also refer to this effect as a single action bias where, after performing a single pro-

environmental action, people perceive they have already “done enough” to protect the 

environment, which allows them to disregard the environmental dimensions of later actions 

(Nilsson et al. 2017). Here, we will more generally refer to any causal effect of one behaviour on 

another as a spillover effect. Only when we find evidence for the mechanism causing negative 

spillovers, i.e., an initial behaviour triggering heightened pro-environmental identity or 

perceptions of “doing enough” for the environment, will we refer to negative spillovers as moral 

licensing.  

A recent meta-analysis of 22 experimental and quasi-experimental studies (Maki et al. 

2019) showed that spillovers between pro-environmental behaviours are positive when the second 

‘behaviour’ refers to an intention to perform a pro-environmental behaviour. In contrast, a 

negative spillover effect is more likely when the subsequent phase is an actual behaviour. In both 

cases, the average size of the effect was small, but even more so in the latter case. Independent of 

the intention versus behaviour distinction, the direction and size of spillovers strongly depend on 

the particular behaviours involved (Truelove et al. 2014). 

To unequivocally identify a causal effect, participants must be randomly assigned to the 

initial pro-environmental behaviour. This ensures that self-selection bias is not an issue. 

Moreover, the study should also include a baseline condition with a neutral initial behaviour 

(Mullen and Monin 2016). Spillovers will take place if there is a difference in behaviour two for 

those randomly assigned to the neutral or pro-environmental behaviour. These considerations are 

relevant as much of the evidence found in the literature to date for behavioural spillovers are 

correlational studies that lack a baseline condition.  

For example, to test for spillovers associated with green purchases, many studies use 

questionnaire-based surveys that relate past green consumption to pro-environmental intentions. 

They find that compared to consumers not purchasing green products, those that report purchasing 

green-labelled products in the past show higher future purchase intentions for organic products 

(Dean et al. 2012; Juhl et al. 2017), increased acceptance for wind power energy (Thøgersen and 

Noblet 2012), or reduced likelihood of using public transport (Thøgersen and Ölander 2003). 

Nonetheless, as this evidence is based on surveys where participants “self-select” to the initial 

behaviour, they cannot be used as strong evidence for spillovers. A reduced likelihood of using 

public transport (i.e., behaviour two) might not necessarily be the result of having previously 

bought green products (behaviour one). Instead, the probability of engaging with both behaviours 

may depend on a common third factor (e.g., pro-environmental values) (Thøgersen and Ölander 

2006). Controlled experiments with a baseline treatment can address this issue as subjects do not 

self-select to the initial behaviour but rather are randomly assigned to perform it.  

In the following sub-sections, we review experimental or quasi-experimental studies, i.e., 

studies that include a baseline treatment. We summarize evidence on whether green purchases 
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lead to positive, negative, or no spillovers. Given that results are mixed, we identify important 

moderators of spillovers. We further discuss mediating factors or mechanisms that may be able 

to explain positive and negative spillovers.  

4.2.2 Behavioural Spillovers from Green Purchases 

We identified four experimental studies of spillovers including a baseline condition. Bauer and 

Menrad (2020) showed that priming participants with an “organic offer” (versus a non-organic 

offer) increased the probability of pro-environmental donations. This positive spillover, however, 

was only significant among individuals with highly pro-environmental values and a rule-based 

mindset. Garvey and Bolton (2017) presented participants with imaginary shopping scenarios 

describing a purchase of a low-carbon product or a conventional (control) product. Subsequently, 

participants were presented with another imaginary shopping scenario where they had to choose 

between products that varied in carbon intensiveness. Results showed that initial green purchases 

led to fewer green purchases, i.e., negative spillovers, but only for participants with low 

environmental consciousness. Similarly, Meijers et al. (2019) induced participants to imagine 

purchasing a product presented in a green (versus conventional) advertisement and then asked 

them to state their behavioural intentions regarding several pro-environmental actions. They 

found a negative spillover effect on pro-environmental intentions but only for participants with a 

low environmental identity. Finally, Margetts and Kashima (2017) randomly assigned 

participants to make purchases in either a green or a conventional store and subsequently 

presented them with a real-life donation decision to an environmental organization. The amount 

donated did not differ across conditions, even after statistically assessing its interaction with 

individuals’ environmental identity. 

These various results indicate that green purchases can lead to either positive, negative, 

or no spillover effects. If one looks more closely at the results, however, a pattern emerges. In the 

three studies reporting significant effects, spillovers only emerged after introducing 

environmental identity or related variables as a moderator.   

4.2.3 Moderators  

Psychological research on spillover effects has focused on the context and particularities under 

which spillovers between pro-environmental behaviours occur (for a review see Truelove et al. 

2014). The examination of variables moderating spillover effects is fundamental here as it can 

explain the mixed evidence for negative versus positive spillover effects (Mullen and Monin 

2016). For example, moderating variables may explain the fact that by employing the 

experimental procedure of Mazar and Zhong (2010), similar studies have found either supporting 

(Hahnel et al. 2015) or contradicting evidence (Urban et al. 2019). Susewind and Hoelzl (2014) 

used this same experimental design and found evidence for both positive and negative spillover 
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effects on moral behaviour when controlling for “goal commitment” as a moderating variable. 

The study demonstrated that the framing of the goal achieved through green purchases determined 

whether the spillover to subsequent moral behaviour was positive or negative. The literature has 

identified three groups of moderators as the most crucial. 

Probably the most often cited moderator is pro-environmental identity (Whitmarsh and 

O’Neill 2010). It is relevant as individuals with a high pro-environmental identity tend to exhibit 

positive spillovers between pro-environmental behaviours, while those with a low pro-

environmental identity have negative spillovers. This was also evident from the previous analysis 

of the literature on spillovers from green purchases (Section 4.2.2) as identity seems to affect the 

direction of the spillover effect. Similar results have shown environmental attitudes to be 

moderators of spillover effects: people with a high level of environmental awareness will likely 

be consistent across pro-environmental behaviours (Garvey and Bolton 2017; Hahnel et al. 2015). 

Along the same lines, Maki et al. (2017) showed that positive spillovers were more likely when 

interventions targeted intrinsic, pro-environmental motivations. For example, assigning the label 

“environmentally friendly” to consumers after buying a low-carbon product may encourage them 

to make further green purchases (Cornelissen et al. 2007). Together, these results suggest that 

individuals who perceive green purchasing as a part of their identity lean towards behavioural 

consistency (Young et al. 2012).  

The second important moderator is the similarity between behaviours (Margetts and 

Kashima 2017; Truelove et al. 2014). Research has shown that consistency across behaviours 

depends on how much individuals think that two behaviours are similar to each other (Thøgersen 

1999; Cornelissen et al. 2008). In case behaviours are perceived as satisfying a common goal 

(such as environmental protection), individuals will either perform both, or experience cognitive 

dissonance when performing one but not the other (Thøgersen 2004). However, the time and place 

of performance of the two behaviours, as well as the money or effort employed should be similar. 

This is also referred to as “behavioural category” (Ajzen and Fishbein 2005).  

Finally, a third important moderator—albeit less explored than the first two—is the cost 

of behaviours. Gneezy et al. (2012) showed that adding a cost to the initial moral behaviour 

(donation) triggered consistency in subsequent moral behaviours (altruism). The interpretation of 

the authors is that cost acts as a signal of an individual’s pro-social identity. In the environmental 

domain, costs relate to the expenditure (money), time, inconveniences, or effort that a pro-

environmental behaviour invokes. Environmentally concerned people may easily engage in 

behaviours they perceive as low-cost (e.g., recycling) but their willingness to engage decreases 

for behaviours they perceive as costly (e.g., reducing flying) (Diekmann and Preisendörfer 2003). 

Tobler et al. (2012) analysed the perceived costs and climate benefits associated with differing 

pro-environmental behaviours and show that costs are the central predictor of willingness to act 

or support a climate policy. According to their cost classification, purchasing green products (i.e., 
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purchasing seasonal food or energy-efficient appliances) is perceived as low-cost while changes 

to car use or flights as well as support for serious climate policies (i.e., taxes on heating oil or 

gasoline) are perceived as high-cost. This categorization is relevant since spillover effects 

associated with pro-environmental behaviours may also vary between costly and non-costly 

actions.  

4.2.4 Moral Licensing 

The most common interpretation of negative spillover effects is in terms of moral licensing 

(Merritt et al. 2010; Miller and Effron 2010). The idea here is that individuals accumulate credits 

in a metaphorical moral bank account. These credits can be later used to offset negative 

behaviours while at the same time retaining an overall positive self-image (Jordan et al. 2011; 

Nisan and Horenczyk 1990). Therefore, moral licensing predicts that after engaging in a first pro-

environmental behaviour, the individual has an inflated self-image, a primed pro-environmental 

identity, or a boosted perception that she has done enough for the environment, which gives 

license to subsequent immoral behaviours (Cornelissen et al. 2013; Kouchaki 2011). For example, 

Truelove et al. (2016) found that an initial pro-environmental behaviour (recycling) triggered a 

primed self-image, which in turn was correlated with the probability of engaging in behaviour 

two (policy support). In such cases, identity acts as a mediator of spillover effects.  

Although these interpretations underly many studies that report spillover effects, only a 

few have actually measured these variables (Mullen and Monin 2016). Furthermore, even in the 

case that they are explicitly elicited, a measure of change of these variables is warranted to 

establish their role as mediators. For example, to test the potential role of pro-environmental 

identity as a mediator, the difference between baseline and primed identity should be associated 

with behaviour two. If identity is primed by behaviour one, then we should observe a change 

between baseline and primed identity. If this change is predictive of a negative spillover to a 

second behaviour, we can then refer to it as moral licensing. In contrast, to test the potential role 

of identity as a moderator, one needs to establish an association between a baseline measure of 

identity (not affected by the initial behaviour) and behaviour two.  

4.3 Hypotheses 

We employed an experiment to test (1) whether spillovers of green purchases vary between 

conceptually different behaviours, namely green choices and climate policy support, and (2) 

whether changing the cost of green products, i.e., making green purchases more expensive or 

cheaper relative to conventional ones, moderates potential spillover effects of green purchases on 

subsequent pro-environmental behaviours. Moreover, we measured individuals’ pro-
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environmental identity and perceptions of “doing enough” for the environment that may moderate 

or rather mediate spillover effects. Our hypotheses are the following: 

H1: Spillovers from green purchases differ between distinct types of pro-environmental 

behaviours. 

We expect, in general, negative spillovers from green purchases but anticipate that the 

size and the direction of the effect vary depending on the type of pro-environmental behaviour 

following green purchases. According to the behavioural similarity hypothesis (Thøgersen 2004), 

we expect negative spillovers when the first and second behaviour are conceptually different (i.e., 

green purchases and policy support) and expect less negative—or even positive—effects if they 

are similar, as in the case of green choices.  

H2: A high price of green products reduces negative spillovers while a low price enhances 

them.  

In the case of green purchases, the cost of the behaviour is essentially the price of the 

green products. We anticipate that this cost will moderate the spillover. This is based on previous 

studies that found that the costlier the initial moral behaviour, the lower the probability of a 

negative spillover between behaviours (Gneezy et al. 2012). Extrapolating the previous results to 

our experiment: when green products have a low price, we expect negative spillovers on 

subsequent pro-environmental behaviours. In contrast, if green products have a high price, we 

anticipate that negative spillovers will be weakened. 

H3: Negative spillovers are more likely to occur among individuals with a low pro-

environmental identity. 

We expect pro-environmental identity to strongly moderate spillover effects (Meijers et 

al. 2019) and, in particular, the negative effect to be restricted to individuals with a low pro-

environmental identity. For those with a high pro-environmental identity, we anticipate consistent 

effects for both policy support and green purchases. Moreover, we expect individuals with a high 

pro-environmental identity to be less sensitive to the cost of the initial behaviour.  

H4: Negative spillovers are mediated by self-concept variables associated with moral licensing.  

Finally, we aim to establish whether the mechanism of potential spillover effects from green 

purchases is due to moral licensing. To do this, we observe whether there are changes in self-

concept variables of pro-environmental identity and “doing enough” after the experiment. We 

expect rises in these variables caused by behaviour one to be predictive of negative spillovers in 

behaviour two. Figure 1 depicts a diagram containing all the relationships that we study. 
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Figure 1. Mediators and moderators of spillover effects from green purchases 

4.4 Experimental Design and Procedure 

Participants (N = 1,985) from the United States were recruited through Amazon Mechanical Turk 

to participate in a so-called “spending task”. Once participants entered the task, we asked for their 

consent to participate. They were able to exit the task immediately or do so at any later moment 

considered opportune. The compensation was set at $1 for a seven-minute task. Participants first 

engaged in behaviour one (purchases in conventional, green, expensive green, or cheap green 

shops), and directly after in behaviour two, which was either another purchase decision or stating 

their support for climate policies. Then, after a short attention check, participants completed a 

brief questionnaire measuring central variables such as pro-environmental identity and self-

perceptions of “doing enough” for the environment to test for potential mechanisms of spillover 

effects. Finally, participants answered socio-demographic questions. Two months later, 

participants were recontacted, and their pro-environmental identity and “doing enough” variables 

were elicited with the goal of having a baseline measure, unaffected by experimental procedures. 

Figure 2 depicts the experimental sequence. 

Figure 2. Experimental sequence  

Behaviour One 

The initial purchase behaviour took place in either a green or a conventional shop. Participants 

were randomly assigned to one of these shops and given $25 of experimental endowment to select 

products of their choice. Both shops had 12 products. The conventional shop had mostly 
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conventional products (nine conventional and three green) and the green shop mostly green 

products (nine green and three conventional). Thus, independent of their preferences, participants 

were forced to select relatively more green products in the green shop than in the conventional 

shop. In this respect, we closely followed Mazar and Zhong’s (2010) experimental design. The 

shops were designed as a list of products displaying a photo, a description, and the market price 

(see Appendix 4A). The green products were labelled as “natural”, “organic” or “recycled”. The 

decision was incentivized through a lottery at the end of the experiment that randomly selected 

10 participants to receive a bonus for the chosen products.  

Importantly, in both the green and the conventional shops, there were six products that 

were the same. These six products consisted of green and conventional options for three product 

categories (deodorant, detergent, and kitchen towels). The conventional products and their green 

version had the same price. We used these six products to create two additional shops where we 

changed the prices of green products relative to the conventional options, i.e., one shop where 

green products were cheaper than conventional ones and another where they were more 

expensive. In this manner, we could test for the cost of behaviour one as a moderator of spillover 

effects. Note that the two additional shops were identical to the original green shop, with the only 

difference being that the green options were cheaper than the conventional ones in the cheap green 

shop, and more expensive in the expensive green shop. The variation in prices was set 

proportionally. For example, the conventional and green deodorant in the conventional and 

original green shop had a price of $4. In the cheap green shop, the green deodorant had a price of 

$3 and the conventional one a price of $5. In the expensive green shop, the prices were the 

opposite; the green deodorant was priced at $5 and the conventional deodorant was priced at $3. 

The same variation was made for the conventional and green options of detergent and kitchen 

towels.  

Behaviour Two 

Behaviour two was either a consumption decision or support for climate policies. In the first case, 

we presented participants with a virtual shop created by Schwartz et al. (2020) that replicated a 

natural setting of an online shop. The shop contained five products: an energy-efficient light bulb, 

a pack of conventional incandescent light bulbs at a slightly lower price than the energy-efficient 

light bulb, and three more expensive electronic products. Participants were given an experimental 

endowment of $5 to spend on only one product in the shop. They were instructed that the 

remainder of the endowment, i.e., the endowment minus the price of the selected product, would 

be received as a monetary bonus. The purpose of this was to make participants choose between 

the least expensive products, i.e., between the conventional and the green bulb, without creating 

demand effects at the same time. In addition, to incentivize the choice between the two bulbs, the 
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selected product would be received in the form of an Amazon voucher for randomly selected 

participants. 

For climate policy support, we employed three questions that explored participants’ level 

of support for policy measures that would imply a cost (time or money). Using a seven-point 

Likert scale (1 = “completely disagree” and 7 = “completely agree”), participants specified 

whether they agreed or disagreed with the statements “I would be willing to sign a petition to 

support an environmental cause”, “I would be willing to pay more taxes to support greater 

government control of the sustainability of companies and products”, and “I would be willing to 

pay more each month for electricity if it meant cleaner air”. To create the climate policy support 

variable, we aggregated the responses for the three items. 

 

Pro-environmental Identity and “Doing Enough” 

As noted, the variables of pro-environmental identity and perceptions of “doing enough” for the 

environment were measured twice—once right after the experiment and another two months later. 

The second measures, unaffected by the experiment, were the baseline measures for each variable 

and were used to test the potential role of identity as a moderator. To test for moral licensing as a 

mechanism of spillover effects, we used the difference between the first (during the experiment) 

and the second measure (two months later), which allowed us to test whether, for example, 

identity had been primed after engaging in behaviour one.  

Green identity. A scale by van der Werff et al. (2013) was employed. It included the 

following items: “Acting environmentally friendly is an important part of who I am”, “I am the 

type of person who acts environmentally friendly”, and “I see myself as an environmentally 

friendly person”. Participants specified whether they agreed or disagreed with the statements 

using a seven-point Likert scale (1 = “completely disagree” and 7 = “completely agree”). The 

final measure was calculated as the mean of the three scores. 

“Doing enough” to protect the environment. This variable was measured using the three-

item scale, as proposed by Urban et al. (2020): “I contribute to the protection of the climate and 

the environment more than most other people”, “I sufficiently contribute to the protection of the 

climate and the environment”, and “In everyday life, I succeed in protecting the climate and the 

environment”. Participants specified whether they agreed or disagreed with the statements using 

a seven-point Likert scale (1 = “completely disagree” and 7 = “completely agree”).  

4.5 Results 

Overall, behaviour two corresponding to green choices represented 51% of choices (SD = 0.49; 

n = 1,181), and the mean support for climate policies across treatments was 4.74 (SD = 1.61; n = 
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803) on a seven-point scale. Figure 3 depicts the percentage of green choices and climate policy 

support across treatments. We observe that participants assigned to one of the green shops (i.e., 

the treated groups) more often chose the green product and expressed lower policy support than 

in the corresponding baseline. To properly establish the magnitude of these effects, Table 1 

presents the estimations of treatment effects on green choices and climate policy support. Model 

1a shows the results from a logistic regression to estimate the effects of the different shops 

(behaviour one) on green choice. Results evidence that participating in the green shop tends to 

positively affect the probability of subsequently choosing the green option (β = 0.29; p = 0.080), 

which corresponds to a marginal effect of 7.1%. In other words, the probability of choosing the 

green product increases by 7.1% (see Appendix 4B). However, this effect becomes insignificant 

when adding basic socio-economic control variables (model 2a).  

 

 

   (a) Mean green choices across treatments                      (b) Mean policy support across treatment         

Figure 3. Spillover Effects of Green Purchases on Subsequent Green Choices and Policy Support 

Note. Bars show participants’ mean (a) green choices and (b) support for climate policies in the control 

condition (conventional shop) alongside green shop treatments with the same and different prices. Error 

bars indicate 95% confidence intervals.  

Model 1b shows the results of a linear regression estimating treatment effects on the level 

of policy support. In sharp contrast, participating in the green shop reduces support for climate 

policies by 0.37 points on a seven-point scale (p < 0.05), or by 5% (model 1b) compared to the 

baseline treatment. This effect is more robust than that of green choices and the estimated 

coefficient remains significant (p < 0.05) after including socio-economic variables. It is also 

worth mentioning that compared to green choices, the models predicting support for climate 
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policies have a higher explicatory power (i.e., R-square). All the socio-demographic variables 

(except for income) predict policy support, with political affiliation being the most important. 

However, none of them are statistically significant in the case of green choices. These results 

support Hypothesis 1 regarding different spillover effects for different types of behaviours—

while shopping in a green shop (versus a conventional one) significantly reduces support for 

climate policies, it leads to an opposite effect when the subsequent behaviour is similar. 

 

Table 1. Regression analysis 

 (a) Green choices (b) Policy support 

 (1a) (2a) (3a) (1b) (2b) (3b) 
 

Treatments Sociodem. Identity Treatments Sociodem. Identity 

 Green   .288*    .252   .353    -.368**    -.353**    -.335** 
     (.164)    (.168)   (.222)    (.159)    (.141)    (.164) 
 Green expensive   .268    .226   .174   -.386**    -.57***    -.569*** 
     (.165)    (.168)   (.223)    (.161)    (.141)    (.168) 
 Green cheap   .463***    .404**   .484**    -.506***    -.565***    -.507*** 
     (.164)    (.168)   (.226)    (.159)    (.139)    (.167) 
  
 Age 

  
   .098 

   
  .144 

     
   -.196*** 

    
   -.219*** 

       (.069)   (.091)     (.057)    (.065) 
 Female     -.02   .082     .311***    .272** 
       (.12)   (.161)     (.101)    (.119) 
 Education     -.066   -.032     .236***    .071 
       (.087)   (.117)     (.073)    (.084) 
 Income     .056   .008     -.025    .029 
       (.045)   (.058)     (.036)    (.042) 
       
 Republican     -.069   -.118     -1.739***    -1.671*** 
       (.148)    (.2)     (.126)    (.154) 
 Independent     .01   -.095     -1.11***    -.887*** 
       (.148)   (.195)     (.119)    (.146) 
 
Environmental- 
Identity                                   

    
  .147*** 
  (.056) 

      
    .42*** 
   (.043) 

             
 Constant   -.185    -.558   -1.347**   5.059***    5.837***    3.827*** 
     (.115)    (.383)    (.58)    (.112)    (.323)     (.42) 
 Observations   1182    1153    673    803     790     470 
 R-squared    .005    .007    .02    .014     .258     .435 

 

Standard errors are in parentheses *** p < 0.01, ** p < 0.05, * p < 0.1 

 

With respect to Hypothesis 2, regarding the price of green products moderating the 

spillover effects, the effects are different for green choices and policy support. Contrary to our 

hypothesis, participating in the cheap green shop increased the probability of a subsequent green 

choice by 11.5% (β = 0.46; p < 0.01) compared to baseline. However, in line with our hypothesis, 

in the case of policy support, participating in the cheap green shop decreased policy support by 
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7.14% (β = -0.51 p < 0.01). In both cases, participating in the cheap green shop exacerbated the 

strength of the spillover effects observed from the green shop. Moreover, the estimates for the 

effects of the cheap green shop on both pro-environmental decisions remain significant after the 

inclusion of socio-demographic variables (model 2a and 2b). Regarding the expensive green shop, 

we found no evidence that being assigned to it, affected the subsequent behaviours differently to 

the green shop with the same prices. Based on these results, we can partially accept Hypothesis 

2—low prices of green products moderate the spillover effects as they trigger stronger positive 

and negative effects on green choices and policy support, respectively. However, we found no 

evidence that increasing prices of green products lead to weaker or stronger spillover effect. 

Turning our attention to Hypothesis 3 regarding the moderating role of pro-environmental 

identity, we first observe that our measure for baseline identity had a positive and robust, direct 

effect on both green choices and policy support (models 3a and 3b). Furthermore, introducing this 

variable in the analysis increased the explanatory power of both models (R-squared). In particular, 

the R-squared in the case of policy support rose from 25.8% to 43.5% after introducing identity. 

To test if identity moderates the spillover effects from green purchases, apart from predicting 

these behaviours, we interacted this variable with each treatment. In order to visualize the 

differential effect of pro-environmental identity on green choices and policy support, we classified 

participants into low- and high-identity categories and then separately plotted the interaction 

between green choices and treatments for each group of identity. High-identity individuals (526 

out of 1,181 or 44.5% of our sample) were participants whose reported mean identity was around 

6.3 (SD = 0.49) on a seven-point scale. Low-identity individuals (the remaining 55.4%) had a 

mean of 4.1 (SD = 1.21).  

Figure 4 shows the treatment effects for both green choices and policy support by identity 

group (Appendix 4C). In the case of green choices, the mean green choices for high- and low-

identity participants were indistinguishable for all the treatments, except for the expensive green 

shop. In this case, the direction of the spillover effect was determined by identity: purchases in 

the expensive green shop lowered the probability of low-identity individuals choosing green 

options compared to both green and cheap green treatments. The opposite held true for high-

identity individuals. In the case of policy support, high-identity individuals showed higher levels 

of support for policies than low-identity participants in all treatments. Nonetheless, the direction 

of the treatment effects was the same for both, which means there is no moderation effect from 

identity. Based on these results, we conclude there is little evidence to support Hypothesis 3. 

While identity predicted both pro-environmental behaviours, except for one case, it did not 

moderate the spillover effects of green purchases. 
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        a) Green choices                               (b) Climate policy support  

Figure 4. Marginal Treatment Effects by Level of Identity 

Finally, to address Hypothesis 4, we tested whether the negative spillover found for policy 

support was consistent with the notion of moral licensing. If this is the case, (a) green purchases 

should enhance self-concepts like pro-environmental identity or the perception of “doing enough” 

for the environment and (b) these increases should be associated with lower levels of policy 

support. To test whether this is true, we followed two strategies. 

First, we explored whether differences between post-experimental and baseline levels of 

identity and “doing enough” differed between treatments, and then we regressed behaviour two 

(policy support) on the change in identity and “doing enough” variables (see details of the analysis 

in Appendix 4D). Interestingly, we found that the self-concepts of identity and “doing enough” 

increased for those with initially low levels, while they were lowered by the experimental 

treatments for those with initially high levels. This effect was independent of the type of treatment. 

Those assigned to the green shops showed the same variations in identity and “doing enough” as 

those assigned to the conventional shop. 

Second, we regressed policy support on changes in identity and “doing enough”. The 

results show that increases in these variables had a positive rather than negative effect on the level 

of policy support. Thus, we can reject Hypothesis 4 as we found no evidence that the mechanism 

for the negative spillover can be attributed to moral licensing in this case.  

4.6 Discussion 
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The present research examined the spillover effects of green purchases on two conceptually 

different pro-environmental behaviours and explored the price of green products as a moderator 

of spillover effects. The results demonstrated opposite spillover effects from green purchases: a 

negative spillover to subsequent climate policy support and a positive spillover to green 

consumption. These results are in line with the behavioural similarity theory (Thøgersen 2004), 

which predicts positive spillovers between similar behaviours and negative spillovers between 

conceptually different ones. 

While exploring the role of price signals as potential moderators of spillover effects, we 

also found opposite results for green choices and policy support. Signalling green products as 

cheap lowered the support for climate policies while increasing green consumption. This result is 

consistent with previous studies showing that adding a cost to the initial moral action leads to 

behavioural consistency (Gneezy et al. 2012) in the sense that reducing the cost of green purchases 

enhances negative spillovers in climate policy support. Nonetheless, our results differ slightly as 

we did not find evidence for positive spillovers from high green prices to policy support, but 

rather negative spillovers from low prices. Moreover, this result is not necessarily generalizable 

since it was found to hold only for policy support and not for green purchases. These findings on 

price effects are particularly relevant for climate policy as reducing emissions through 

incentivizing green purchases with lower prices seems to crowd out motivations for supporting 

policies to reduce emissions.  

In addition, we examined the role of pro-environmental identity. Our results demonstrate 

that it is an important determinant of both green choices and climate policy support, but it does 

not act as a moderator of the spillover effects as previously suggested in the literature. We only 

found evidence for identity moderating spillovers in the case of green consumption, where 

signalling green products as expensive triggered a negative spillover for participants with a low 

pro-environmental identity. In this case, expensive green products seemed to counteract the 

generally positive spillover effects triggered by green purchases. This result is consistent with 

Meijers et al. (2019) who only found negative spillovers from green purchases for low-identity 

participants. Nonetheless, we only replicated this result in one case and the remaining evidence 

did not show any moderation effects from identity.  

Moreover, we found no evidence for moral licensing from increases in levels of identity 

and “doing enough”. Our results showed no differences between treatments, i.e., participants 

assigned to green supermarkets did not show higher levels of identity or “doing enough” than 

those in the baseline, which would support moral licensing. Nonetheless, we found a relevant 

difference in participants’ self-concept levels that deserves attention. For those with high levels 

of baseline identity and “doing enough”, participating in the experiment lowered these levels. 

Conversely, for those with low levels of baseline identity, participating in the experiment 
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strengthened their identity and perception of “doing enough”. Further studies are needed to 

confirm the generality of this result.  

Overall, the results reported here may help explain the mixed results on spillover effects 

from green purchases reported in past research. Depending upon the pro-environmental behaviour 

itself following the green purchase, the direction of the spillover was determined. Moreover, the 

price scenarios showed pathways where these spillovers were weaker or stronger. Thus, our 

results reinforce the importance of moderators and the need to consider more than one behavioural 

category to test any spillover effect as, like in this case, results might point in different directions. 

It should be noted that a potential limitation of this study is that green choices were incentivized 

while support for climate policies was a non-incentivized self-report. The latter could thus be 

subject to experimenter demand effects. This means that participants could report themselves as 

strong supporters of environmental policies at no cost. Interestingly, this was not the case in the 

experiment as there was high variability in the levels of policy support reported. Furthermore, the 

results we found are in line with the literature (Maki et al. 2019) that shows a pattern of negative 

spillover effects from pro-environmental behaviours to climate policy support. Further research 

could investigate how best to promote green products and other pro-environmental behaviours to 

benefit from positive spillovers and avoid negative spillovers on climate policy support. 

 4.7 Conclusion 

Consumers are increasingly encouraged to purchase green products in the context of demand-side 

approaches to climate change mitigation. Here, we addressed the question of whether purchasing 

green products serves as an entry point to more sustainable behaviours or will rather be used to 

justify inaction in other more important areas such as climate policy support. In particular, we 

assessed whether spillover effects from green purchases were different across behavioural 

categories and whether the price of the green products played a role as a moderator of the spillover 

effect. We found opposing evidence for spillovers, which were positive for subsequent green 

choices and negative for climate policy support. These spillovers were strengthened when green 

products were signalled as cheap, but we did not find behavioural differences when green products 

were signalled as expensive. More generally, the results demonstrate that both behavioural 

similarity and the cost of green products act as moderators of spillover effects. This evidence can 

help explain the inconclusive results obtained so far in the literature regarding spillovers from 

green purchases. Moreover, our results contribute novel evidence to the debate on the role of 

green purchases in a climate change context. We showed that lowering the prices of green 

products to increase demand may cause inaction in other, more relevant pro-environmental 

behaviours such as support for climate policy. 
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Appendix 4A. Experimental setting for behaviour one and two. 

4A.1. Shopping in a Conventional or Green Shops (Mazar and Zhong, 2010)  
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4A.2 Shopping in the expensive or cheap green shops 
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4A.3 Behaviour two: green consumption and climate policy support (dependent 

variables)  

 

4A.3.1. Select one of the products from the online shop (Taken from Schwartz, Loewenstein & 

Agüero-Gaete, 2020). 

 

 

 

4A.3.2. Climate Policy Support Questions 

Measured on a scale from 1 (completely disagree) to 7 (completely agree) 

a. I would be willing to sign a petition to support an environmental cause  

b. I would be willing to pay more taxes to support greater government control of the 

sustainability of companies and products 

c. I would be willing to pay more each month for electricity if it meant cleaner air  
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Appendix 4B. Instructions and Questionnaire 

4B.1 Instructions 

Screen 1. Spending Task (Consent)  

Welcome to the Spending Task. 

 

With this task, we aim to explore the kind of everyday decisions that people make. 

 

Please read the following statement carefully. 

 

This hit is carried out for a research project by the Autonomous University of Barcelona. It 

contains an incentivized spending task followed by a short survey used for scientific purposes 

only. It will take you about 10 minutes to complete. 

 

It has no commercial or government-related purpose. There are no known risks for you if you 

decide to participate, nor will you experience any costs when participating. 

 

Your participation is anonymous and the information you provide will not be stored or used in 

any way that could reveal your personal identity. 

 

Screen 2. Spending Task (Consent)  

If you have any questions or concerns about completing this hit or about participating in this 

survey, you may contact us at 

 

You can exit the task anytime by clicking the exit button. 

 

If you have read and understood the consent form and agree to participate please accept the hit 

and continue. Otherwise, click on the exit button. 

 

Screen 3. Spending Task (Instructions_1)  

Thank you for accepting this hit! You will receive $1.00 for participating. 

Note you will only receive the payment if you complete the whole task. 

 

This hit has two parts: 

 

- First you will be presented with a shopping task where you will be asked to select between 

some products from an online supermarket. 

 

- Next you will answer a questionnaire regarding the products in the online supermarket and 

some other questions regarding your opinions. 

 

Screen 4. Spending Task (Instructions_2)  

You will be presented with an online supermarket containing a set of products that differ in 

various respects, such as utility, price or advertising. 
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You have $25 to spend in the supermarket. Please take some time to get familiar with the 

products and then make your choice. 

When you are done with your purchase you will be asked a set of questions regarding the 

products. 

 

At the end of the study, you will participate in a lottery where 10 participants can win a voucher 

for the chosen products. The winners will be announced at the end of the study. 

 

Screen 5. Spending Task (Online Store_control; green_sameprice or; green__expensive or; 

green_cheap)  

 

Welcome to the online supermarket! You can spend up to $25 on the products you like. 

You can only buy a product once. The running total of how much you have spent will be shown 

at the bottom of the page. 

 

To buy a product write its dollar value in the box next to the product. Otherwise, leave the box 

empty. 

 

When you are ready check out of the shop. If you do not want to buy anything please exit the 

task. 

 

*Here image of the supermarket (Appendix 4A.1-2) 

 

Screen 6. (Dependent variable) Behaviour 2_Consumption decision or Policy support  

*Here image of the supermarket or questions on policy support (Appendix 4A.3) 

 

Screen 7. Questionnaire   

 

4B.2 Questionnaire  

Now we will ask you some personal opinions. 

1. (*Green identity*) Please rate the extent to which you agree with the following statements 

using the scale below (1 = completely disagree and 7 = completely agree) 

- “Acting environmentally friendly is an important part of who I am,”  

- “I am the type of person who acts environmentally friendly,”  

- “I see myself as an environmentally friendly person” 

 

2. (*Perception of having “done enough” for the protection of the environment*) Please rate 

the extent to which you agree with the following statements using the scale below 

(1 = completely disagree and 7 = completely agree) 

- “I contribute to the protection of the climate and the environment more than most other 

people,” 



100 

 

- “I sufficiently contribute to the protection of the climate and the environment”  

- “In everyday life, I succeed in protecting the climate and the environment.” 

 

3. (*Self-efficacy*) I believe consumption of less carbon-intensive (or green) products can 

effectively reduce global CO2 emissions  

 

4. (*Responsibility*) I am responsible for the CO2 emissions generated by the products I buy.  

(−3 = completely disagree and 3 = completely agree) 

 

5.  (*Climate change concern*) I personally worry a great deal about climate change 

(−3 = completely disagree and 3 = completely agree)  

 

6. (*Climate change consequences*) Climate change won't affect me personally (R) 

 

7. (*Climate change beliefs*) Climate change is mainly caused by human activity 

 

8.  (*Environmental attitude*) Now we want to ask you some questions regarding your 

everyday actions. Using the scale above, please state how often you performed each of the 

following actions during the last year [GRID: never, rarely, sometimes, often, and very often, 

NA] 

- Waste separation to facilitate recycling 

- Maintain your house at a lower temperature during wintertime and instead put on extra 

clothing 

- Buy products with less packaging  

- Take shorter or colder showers 

- Select holiday trips that do not require travel by airplane  

- Turn off lights and appliances when not in use 

- Reduce car travel by shifting to walking, cycling or public transportation 

- Use your own reusable bag for shopping 

- Use your own reusable bottle for water 

 

(*Attention check*) 

9. Now we will ask you a series of questions regarding the products offered in the first online 

supermarket.  

Which of the following products were not offered in the supermarket? Choose all that apply 

(Deodorant, Dish-washing liquid, Ravioli, Detergent, Yogurt). 

 

10. In the first online supermarket there were some green and some conventional products. 

Greener products on average were: (more expensive than conventional products; less 

expensive than conventional products; same price as conventional products; I do not 

remember). 

(*Demographics*) 

11. Are you? (Male, Female, Other) 

 

12. What is your age? Under 18; 18-24; 25-34; 35-50; 51-65; Over 65 

 

13. What is the highest level of education you have completed? 

• Less than High School 

• High School 

• College Degree 
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• Master’s Degree 

• Doctoral Degree 

 

14. Which of the following do you consider to be your primary racial or ethnic group? 

• White 

• African American 

• Asian American 

• Hispanic or Latino 

• Native American 

• Other 

 

15. Which of these describes your personal income last year? 

• $0 

• $1 to $9 999 

• $10 000 to $24 999 

• $25 000 to 49 999 

• $50 000 to 74 999 

• $75 000 to 99 999 

• $100 000 to 149 999 

• $150 000 and greater 

 

16. Generally speaking, do you usually think of yourself as a Republican, a Democrat, an 

Independent, or other? 

• Democrat 

• Republican 

• Independent 

• Other 

 

Screen 8. MTurk Identification code  

Thank you for your participation! 

Please write down your MTurk Id to proceed with the payment ______ 

At last, in case you result as a winner of the lottery for the chosen products of the supermarket, 

how would you like to receive the price? 

a. As an Amazon voucher for the selected products 

b. With an MTurk transfer to buy them myself 
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Appendix 4C. Sample Details and Statistical Analysis 

4C.1 Sample size and decisions across treatments 

 

  

Sample size 

 

  

Green choice 

(binary) 

  

Mean policy 

support 

(1-7)  

Total participants 1,985   
  

Green choice 
 

1,182 611 (51,7%)   

Conventional shop (baseline) 304 138 
 

Green shop 291 153 
 

Green expensive shop 290 151 
 

Green cheap shop 297 169 
 

 
Climate policy support 803 

 
4.74  

Conventional shop (baseline) 203 
 

5.05 

Green shop 203 
 

4.69 

Green expensive shop 194 
 

4.67 

Green cheap shop 203 
 

4.55 

 

4C.2 Distribution of participants climate policy support  

 
The mean support for climate policies across treatments was of 5.04 (std=1.375) on a 7-point 

scale (1 being no support and 7 is strong support) 

 

 
 

 

 

0
.1

.2
.3

.4
.5

D
e
n

s
it
y

0 2 4 6
Climate Policy Support



103 

 

4C.3 Socio-demographics 

 

median age 35-50 years   

gender 48,6 % female  

median education college degree   

median income  $25 000 to $49 999 

political affiliation 

-democrat 

-independent 

-republican 

-other   

 

 

883 

493 

465 

34  

  
 
 

4C.4 Marginal effects of treatments in green choice (Table 1, main text) 

The regression results below correspond to the marginal treatment effects on green choice 

(logistic regression for green choice, model 1). Marginal effects represent changes in probability 

of performing a green choice if assigned to any of the green shops compared to baseline 

(conventional shop).  

 
Conditional marginal effects                      Number of obs   =       1182 

Model VCE    : OIM 

Expression   : Pr(green choice), predict() 

dy/dx w.r.t. : 2.treatment 3.treatment 4.treatment 

 

   Delta-method 

   dy/dx  Std.Err.  z  P>z [95%Conf.  Interval] 

 

Green       0.072     0.041     1.760     0.079    -0.008     0.152 

Green exp      0.067     0.041     1.630     0.103    -0.013     0.147 

Green cheap       0.115     0.041     2.840     0.005     0.036     0.194 

 

Note: dy/dx for factor levels is the discrete change from the base level. 

 

 

4C.5 Identity effects in green choice by treatments  

The following estimation shows the results for a logistic regression for green choice interacting 

the treatment effects with those of baseline identity (continuous variable). Below the table, the 

graphical representation of the results. Note that from the graph one will conclude the effects of 

identity on green choice are positive, but not statistically between treatments as confidence 

intervals overlap. To assess moderation effects, we perform the analysis for two groups of identity 

(Figure 4, main text). Results show that there is a moderation effect of identity for participants 

assigned to the expensive green shop: low-identity participants reduce their green choice while 

those with high identity increase it (Figure 4, main text). This cannot be inferred from the analysis 

with a continuous variable for identity.  

Logistic regression:  
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 Green choice  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 

treatment*identity 

Conventional 

 

.108 

 

.058 

 

1.85 

 

.064 

 

-.006 

 

.222 

 

* 

Green .173 .059 2.91 .004 .057 .29 *** 

Green exp .163 .059 2.74 .006 .046 .279 *** 

Green cheap .207 .059 3.53 0 .092 .323 *** 

 

Constant -.668 .282 -2.37 .018 -1.221 -.115 ** 

 

Mean dependent var 0.540 SD dependent var  0.499 

Pseudo r-squared  0.017 Number of obs   691 

Chi-square   15.803 Prob > chi2  0.003 

Akaike crit. (AIC) 947.744 Bayesian crit. (BIC) 970.435 
*** p<.01, ** p<.05, * p<.1 

 

 
 

 

4C.6 Identity effects in climate policy support by treatments  

The estimation here presented displays the results for a linear regression interacting the treatment 

effects with those of baseline identity (continuous variable). Above the graphical representation 

of the results. Note that also in this case, the results show positive effects of identity on climate 

policy support for every treatment, i.e., the higher the pro-environmental identity the higher the 

support for climate policies. Results for the interaction show lower policy support for those 

assigned to green shops. In the main text (Figure 4) we present the same analysis for two groups 

of identity (low and high). Here it becomes evident identity moderates the level of policy support, 

but not the spillover effects triggered by any of the green shops.  
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Linear regression  

 Policy support  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 

treatment*identity 

Conventional 

 

.623 

 

.04 

 

15.56 

 

0 

 

.544 

 

.701 

 

*** 

Green  .568 .039 14.63 0 .492 .644 *** 

Green exp .588 .04 14.87 0 .51 .666 *** 

Green cheap .556 .04 13.91 0 .477 .634 *** 

 

Constant 2.001 .191 10.49 0 1.626 2.376 *** 

 

Mean dependent var 4.990 SD dependent var  1.406 

R-squared  0.364 Number of obs   479 

F-test   67.683 Prob > F  0.000 

Akaike crit. (AIC) 1478.566 Bayesian crit. (BIC) 1499.424 

*** p<.01, ** p<.05, * p<.1 
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Appendix 4D. Baseline and Primed Pro-environmental Identity and 

“Doing Enough” 

4D.1 Baseline and primed pro-environmental identity and “doing enough”  

The table below shows the mean identity and perceptions of doing enough for the environment. 

The variables were measured with a 7-point scale. The baseline identity and “doing enough” refers 

to that unaffected by the experimental treatment measured two months after the experiment with 

the same participants who were re-contacted for this purpose. The post-experimental measures 

refer to those made just after the experiment. The table shows that the identity reported after the 

experiment is lower than baseline, but not significantly. 

 
 Mean Standard error Observations 

Baseline identity 

 

 

5.12 

 

1.44 

 

1,181 

Post-experimental 

identity 

5.00 1.45 

 

1,985 

Baseline “doing 

enough” 

4.30 1.45 1,181 

Post-experimental 

“doing enough” 

4.32 1.48 1,985 

 
The statistical differences between baseline and post-experimental measures are overall 

significant for identity (p<.01; z=6.766) and marginally for “doing enough” (p=0.070; z= 1.809). 

The table below shows the number of participants for which the change was positive, negative 

and zero in both cases. 

 Identity Doing enough 

Positive 457 456 

Negative 280 415 

Zero 433 299 

 
In the graph below the mean baseline and post-experimental identity for those participants with 

initial high and initial low identity are plotted. The graph shows that participants with low-

baseline identity and “doing enough” show an increase in both variables after participating in the 

experiment. Contrarily, for those with high-baseline self-concepts, participating in the experiment 

seems to lower their reported level of both identity and “doing enough”. 
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4D.2 Changes in identity and “doing enough”. 

 

We construct a variable that captures changes in these variables. The variable for both identity 

and “doing enough” is created doing the following subtraction:  

 

post experimental – baseline variable 

 

Therefore, if the variable has a positive value, it means the experiment increased the reported 

levels for these two variables. In the case it has a negative value, it means the experiment lowered 

identity or “doing enough”. In the histogram above we plot the variables for identity and doing 

enough to visualize the changes in these variables.   

 

   
                 Pro-environmental identity                                                      

“Doing enough” 

 
 
4D. 3 Regression results for changes identity and “doing enough” as predictors of 

behavior 2 

We run a linear regression to establish whether changes in identity and “doing enough” predict 

support for climate policies and in which direction. In the case the mechanism triggering the 

negative spillover was moral licensing, we would expect that increases in identity (id_dif) of 

“doing enough” to explain lower support for climate policies. We perform the analysis separately 

for the two variables as they are positively correlated. In both cases the variable for change in 

identity and doing enough are significant (though less for the latter). However, we find that an 

increase in the variable (i.e., boosted identity or doing enough after the experiment) predicts more, 

rather than less, climate policy support. Thus, we cannot conclude the negative spillover from 

green purchases to policy support is due to moral licensing.  
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Linear regression using changes in identity (id_dif 

Policy support  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 

 

green -.249 .178 -1.40 .162 -.598 .1  

green expensive -.145 .181 -0.80 .423 -.502 .211  

green cheap -.304 .182 -1.67 .095 -.661 .053 * 

 

id_dif 

 

.286 

 

.069 

 

4.12 

  

.15 

 

.422 

 

*** 

 

Constant 

 

5.207 

 

.129 

 

40.21 

 

 

 

4.953 

 

5.462 

 

*** 

 

Mean dependent var 4.990 SD dependent var  1.406 

R-squared  0.043 Number of obs   479 

F-test   5.294 Prob > F  0.000 

Akaike crit. (AIC) 1674.051 Bayesian crit. (BIC) 1694.909 

*** p<.01, ** p<.05, * p<.1 

 

 

Linear regression using changes in “doing enough”(enough_dif) 

Policy support  Coef.  St.Err.  t-value  p-value  [95% Conf  Interval]  Sig 

green -.326 .211 -1.54 .123 -.741 .089  

green expensive -.352 .216 -1.64 .103 -.776 .071  

green cheap -.401 .216 -1.85 .065 -.826 .024 * 

 

enough_dif 

 

.145 

 

.075 

 

1.94 

 

.053 

 

-.002 

 

.292 

 

* 

 

Constant 

 

4.878 

 

.154 

 

31.74 

 

0 

 

4.576 

 

5.18 

 

*** 

 

Mean dependent var 4.591 SD dependent var  1.649 

R-squared  0.018 Number of obs   479 

F-test   2.157 Prob > F  0.073 

Akaike crit. (AIC) 1838.708 Bayesian crit. (BIC) 1859.567 

*** p<.01, ** p<.05, * p<.1 
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Chapter 5 

 

Conclusions and Further Research 

5.1 Summary 

Green advertising promotes products with lower environmental pressure, through using 

persuasive techniques to influence consumers’ perceptions. Such techniques tend to rely on 

emotional channels that can lead to biases and heuristics affecting consumer choices regarding 

purchase. The main goal of this thesis was to examine, using experimental methods, whether 

consumer heuristics triggered by green advertising represent barriers and/or opportunities in terms 

of emissions reduction. To do so, I first reviewed the literature on green advertising features and 

their effects on consumers. Next, using an experiment, I compared green advertising effectiveness 

in influencing choice with that of pro-environmental social norms. In this study I collected 

original data on the decision channels through which advertising and social norms influence 

consumer behaviour. Finally, to understand further the effects of green advertising on consumers’ 

choice, I collected experimental evidence of spillovers from green purchases to other relevant 

pro-environmental behaviours.  

The main contributions of this thesis are threefold. First, it unravels the heuristics that 

people use process green advertising messages. Second, it empirically demonstrates the 

effectiveness of advertising in influencing consumer choice. Such evidence is provided through 

observing actual behaviour (i.e., participants choice) and by identifying the decision channels 

affected and comparing these with those influenced by a social norm. Third, the thesis provides 

evidence that spillovers from green purchases to subsequent pro-environmental behaviours 

depend upon the behaviour itself, as well as on the price of green products. Overall, the results 

confirm that far from being only an information channel, green advertising uses persuasion 

mechanisms to influence consumer preferences that trigger non-rational processing of 

information. While these effects may enhance green consumption, the emotional processing of 

green advertising can also trigger consumer biases, such as consumers’ inattention to information 

about social norms, or inaction in behaviours relevant to emission reduction like support for 

climate policies. 

In the following, I summarize the main findings of each chapter in more detail. Chapter 

2 analysed the structure that green advertising messages typically follow, and the mechanisms by 
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which consumers’ perceptions are influenced through such advertising. Specifically, I conducted 

a review of the experimental literature and demonstrate that the processing of green advertising 

messages can be associated to several behavioural heuristics. These may create opportunities or 

barriers for emission reduction. The reason is that emotional responses may cause misperceptions 

of a product’s emissions (over its lifecycle) and thus result in overestimating the overall 

contribution of green purchases to emissions reduction.  

To assess the influence of green advertising on consumers, Chapter 3 reports an 

experiment that explores the effects of green advertising on consumers’ choice and compares its 

effectiveness with that of a pro-environmental social norm in influencing behaviour. Both 

information instruments relate to social media, where in fact most advertising takes place today. 

The experiment presented participants with a pro-environmental social norm and green 

advertising in a simulated Facebook homepage to test their effectiveness in enhancing green 

choices over high-carbon alternatives. While the social norm had a positive effect on enhancing 

low-carbon choices over high-carbon ones, the results show a greater influence of green 

advertising on choice as it influences perceptions of all product attributes, namely, quality, 

popularity, and environmental perceptions. Moreover, when presented together, green advertising 

and social norm do not show positive interaction effects. Rather, advertising for either high- or 

low-carbon products determined choice. This suggests that communicating a pro-environmental 

social norm in the presence of commercial advertising might have little or no effect as advertising 

seems to have the dominant role. 

Chapter 4 examines potential negative spillovers from green purchases to subsequent 

green purchases and climate policy support. In an experiment, participants were randomly 

assigned to select products from a shop with mostly conventional or green products. This was 

followed by a similar behaviour, namely purchase of a green versus conventional product, or a 

very different one like support for costly climate policies. Moreover, I assessed whether spillover 

effects on green purchases and policy support were moderated by the price of green products by 

making them cheaper or more expensive than conventional ones. Results show the spillovers from 

green purchases are moderated by (dis)similarity of subsequent behaviour to green purchases as 

well as by the price of green products. When green products were cheap, the spillover was positive 

for subsequent green purchases and negative for policy support. These results mean novel 

evidence for a trade-off in climate policy: incentivizing green purchases with (lower) prices may 

have adverse effects on policy support, yet positive ones for subsequent green purchases.  

5.2 Further Research 

This thesis explored the mechanisms used by green advertising to influence consumer choices, 

and the relation these have with emissions of consumption and subsequent pro-environmental 
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behaviours. Results suggest that the advertising industry, given its communication effectiveness, 

could play a pivotal role in reducing carbon emissions from consumption if it limits greenwashing, 

refuses to advertise highly polluting products, and provides clear and accurate information about 

the environmental impacts of products. If such changes in the industry do not occur voluntarily, 

government regulation needs to follow soon. Here I summarize some research paths I see in this 

direction.   

More research is needed linking product advertising with its associated emissions. As 

clarified in this thesis, with the exception of very few studies (e.g., Pärssinen et al. 2018), evidence 

linking advertising to direct and indirect effects on carbon emissions is very scarce. Additionally, 

research is lacking on regulations of green advertising in terms of both design and potential 

consequences. In this direction, it would be interesting to document and analyse recent 

governmental and civic initiatives to ban advertising of carbon-intensive products (Boyle et al. 

2020; ECI 2021).  

  Finally, experimental research on ways to create advertisements that do not prime 

materialism may contribute to more fundamentally reduce emissions of consumption. In relation 

to this, a relevant approach for both the advertising industry and climate policy is the notion of 

“demarketing”. This refers to marketing strategies by governments of private industries whose 

main objective is to reduce demand of certain products, for example, of climate-harmful products 

(Armstrong Soule and Reich 2015). Research on synergies between demarketing strategies and 

green advertising present an interesting avenue for future research. 
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