Cost–benefit model of altruistic behaviour based on Schwartz’s norm activation theory

Abstract
The objective of this study was to build a model that integrates internal and external determinants of altruistic behaviour using the theoretical context provided by Schwartz’s theory of norm activation. A person is assumed make decisions by maximizing the cost–benefit ratio of different behavioural options and opts for the one that provides the highest value. The model assumes that there are three types of benefits: (i) an egoistic benefit (Gse), measured by the improvement that an action can generate in terms of health, finances, or some individual benefit; (ii) an altruistic benefit (Gal) that involves satisfying a moral imperative and implies paying an extra cost based on the perception of the benefit it will provide to others; and (iii) a social benefit (Gso) that is obtained when a social norm is fulfilled, implying social recognition or the absence of punishment. Norms and values need to be activated and their expression can be influenced by at least three factors—willingness w, reluctance r, and awareness a.
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Introduction

In 1977, Shalom H. Schwartz published an influential book chapter called 'Normative influences on altruism'. He expressed concern that literature on altruistic behaviour was characterized by a 'plethora of variables, few of them related to each other in any coherent theory' (Schwartz 1977 p. 223). Schwartz built his theory on the axiom that behaviour is altruistic only to the extent that it is motivated by internal values. Synthetically, his theory proposes that (i) there are personal norms that are the result of the interaction of values and experiences in an individual’s cognitive structure, (ii) these norms need an activation process to promote altruistic behaviour, and (iii) this activation occurs when a person perceives another's need, generating feelings of moral obligation that are satisfied by providing help.
	In a brief review that I conducted of 39 studies evaluating pro-environmental behaviour published in the Journal of Environmental Psychology in the last decade (Table 1), I found that (i) 35 different theories were referenced to frame the research, and (ii) 34 independent variables (internal or external factors) were tested. While this is a small sample from a large body of literature, it seems evidence enough to suggest that the study of pro-environmental behaviour continues to respond to the overly eclectic pattern that worried Schwartz more than four decades ago.
The act of helping is behaviour that benefits others and comes at a cost, but is not necessarily motivated by altruistic reasons. An altruistic person is one who meets Schwartz's (1977) criteria. That is, such a person has internal altruistic values that, when combined with personal experiences, produce norms that are (sometimes) activated in the presence of others who need help. The 'others' may be other humans, other living beings, or the biosphere. (This article will not discuss differences between these objects of value). Examples of helping others include donating blood, charity work, and recycling. The cost of helping can be financial, or it can be incurred through the time spent performing the act or by the health risks associated with such actions. A perfectly selfish person is one who has no moral imperative to help. However, an egoistic person can be helpful, and an altruistic person can act egoistically.
	Schwartz understood altruistic behaviour as the outcome of decision-making in which cognitive processes play an important role. My objective was to formalize the norm-activation theory put forward by Schwartz (1977) in a decision-making model. 

Model

I framed Schwartz’ ideas with a decision model in which a person (the agent) decides with the criterion of maximizing the cost–benefit ratio of different behavioural options and opts for the one that provides the highest value in this relationship. When the problem to be decided involves the wellbeing of others, the model assumes that there are three types of benefits:
· An egoistic benefit (Gse) that is measured by the improvement that the action can generate in terms of health, finances, or some other benefit to the agent.
· An altruistic benefit (Gal) that involves satisfying a moral imperative and implies paying an extra cost based on the perception of the benefit to others. This is described in more detail in the next section. For a perfect egoist, Gal=0.
· A social benefit (Gso) that is obtained when a social norm is fulfilled by helping others, implying social recognition when the norm is cultural or the absence of punishment if the norm is legal.

The total gain for an altruist is the sum of these three types of benefits:

Gh = Gse + Gso + Gal                              		                                                                             (1)

	The model predicts that, when the costs are greater than the benefits, the agent will decide not to help. In the graphical representation of the model (Figure 1), there are two lines that represent two indecision thresholds where the costs and benefits are equal. One line is for perfect egoists (without moral imperatives), and the other is for altruists (Figure 1). These lines delimit three fields—one in which both egoists and altruists help, another one where neither help, and a third field where egoists behave as egoists and altruists as altruists (Figure 1). The area of this latter field increases with Gal, which is proportional to the intensity of the moral commitment of the agent (see next section, Figure 2).
	When the agent must decide whether to help, the costs and benefits to that agent are weighed. If the personal cost is too high, the agent will not help. If this cost is relatively low, the agent will consider helping, but as the costs increase, more benefits are needed before help is offered. In other words, even those who have no moral imperative to help will do so when the conditions are right. However, when the action is too costly, even those with altruistic values will not offer to help.

Relativity of cost. The cost of an altruistic act is not absolute. It is relative to the conditions of the agent, or, more specifically, to the maximal potential cost. These costs can be measured in terms of money (e.g., donations or tax increments), in which case poorer agents will find it relatively more expensive to help. Or they can be measured in terms of time (e.g., daily hours missed from work or other obligations), in which case busier agents incur higher costs. Socio-demographic factors such as economic status and occupation affect altruistic behaviour through this mechanism (Martin et al. 2020).

Egoistic benefit. When an option simultaneously benefits the agent who performs it and others without costs, even perfect egoists will help. This behaviour is seen frequently not only in humans but in animals; in evolutionary theory it is known as by-product mutualism (Brown 1983) or no-cost cooperation (Dugatkin 1997). There are factors that favour altruistic behaviour merely for selfish reasons. For example, Fritsche et al. (2010) found that the effects of pro-environmental norm salience are stronger when people are confronted with an existential threat, such as the increasing likelihood of deadly hurricanes. Place attachment, i.e., an emotional, cognitive, and functional bond with a place, is another factor that can increase the salience or value of the output of the act of helping, but one that is not oriented to satisfy the moral need to help others (Halpenny 2010, Scannell & Gifford 2010, Zhang et al. 2014).

Social benefit. There are different types of social benefits. The most obvious is when an altruistic act conforms to a legal norm. For example, quarantine compliance is altruistic because it prevents others from contracting an illness but it is also beneficial because it avoids the corresponding punishment incurred by violating it. Social norms consist of the 'expectations, obligations, and sanctions currently anchored in social groups' (Schultz 1977 p. 223, Ajzen 1991). Perceived social norms can have a powerful impact on the development of an altruistic act, especially due to the fear of being rejected by the group or society (DeWall & Bushman 2011). Social identity is another social benefit that motivates altruistic behaviour, albeit through a different affective mechanism: the desire to act consistently with the altruistic goals of the group (Brick & Lai 2018). Through these mechanisms, an agent acts altruistically not because doing so satisfies a personal moral imperative, but rather because such acts make the agent feel like he or she is part of the group. For example, environmentalist identity predicts pro-environmental behaviour (Brick & Lai 2018).
	
Altruistic benefit

The model assumes that values are involved in decision-making. Values are dependent on cultural background and transmitted by the family or school in childhood (Dietz & Stern 1995). They are stable, general guides to behaviour that are independent of specific situations. Values include respect for others, equality, solidarity, respect for tradition, obedience to authority, and security. Personal norms are the result of the interaction of values and experiences in an individual’s cognitive structure.
	Schwartz (1977) notes two values that are involved in altruistic behaviour: equity and social responsibility. Another suggested value is social justice (Groot & Steg 2010, Kals 1996). Different people have different levels of morality, which can be represented as the slope of a function that relates Gal with the expected benefit to others (Figure 2). Perfect egoists have a slope of this function equal to cero.
	The altruistic benefit is, in Schwartz's terms, one that satisfies ‘the desire to act in ways consistent with one's values so as to enhance or preserve one's sense of self-worth and avoid self-concept distress’ (Schwartz 2007 p. 226). Therefore, emotions are the mechanism through which altruism operates. That is, the agent who acts altruistically is motivated by an emotion that is satisfied by such an act. Furthermore, the benefit of an altruistic act Gal can be measured by the degree to which an emotion is satisfied. In other words, value intentions and moral imperatives operate through emotions. Schwartz (1997) described two emotional mechanisms: an increase in pride and a reduction in guilt. He also discussed the role of empathy. Worry is another affect mentioned in the literature (Elliot & Upham 2015).
	Norms and values need to be activated, and their expression can be influenced by at least three factors: willingness, reluctance, and ignorance. These factors can be incorporated in a function that relates altruistic gain Gal to the expected gain by others Got:

                                                                                                         (2)

Willingness factors (w) are those that increase the moral commitment to help (w ≥ 0). Parameters r and m differ in the way that they affect the relationship between altruistic gain and benefits to others. Reluctance factors (r) are those that make the agent reluctant to help (r ≥ 1), whereas awareness factors (a)  increase the agent’s ability to properly estimate the benefits that others will receive from an altruistic act (a ≥ 0). 

Willingness factors w: These factors are related to how personal experience modulates the salience of values. Some of these mechanisms are as follows: (i) positive spillover, i.e., when the performance of an act in one domain increases the likelihood of the performance of additional acts in that domain (Truelove et al. 2016); (ii) moral cleansing, ‘where past indulgence in discreditable behaviour is compensated (psychologically) by increases in positive behaviours’ (Gholamzadehmir et al. 2019 p. 1); (3) cosmopolitanism, expressed through openness to other cultures and a sense of global justice (Leung et al. 2015); and (ivi) organizational support, which can reinforce willingness to help (Paille & Mejia-Morelos 2014, Terrier & Marfaing 2015, Ruepert et al. 2017). 

Awareness factors a: The more likely agents are to perceive situations in terms of the consequences of their behaviour for others—i.e., their awareness of consequences—the more likely they will feel an obligation expressive of these norms (Schuwartz 1977). Knowledge of the problem is essential for this, especially the information acquired about the seriousness of the problem involved. In other words, a sense of justice or morality cannot operate when the agent does not have a correct expectation of the degree of benefit to others (Demarque et al. 2103). Other factors that affect the estimation of expected benefits to others include the following: (i) consideration of future consequences, a construct that describes how individuals differ in the way they foresee the consequences of their acts, with some focusing on the long-term consequences and others who do not see beyond the immediate consequences (Demarque et al. 2013); (ii) appraisal, i.e., the degree of interpretation or evaluation (Aizen 1991, Bissing-Olson et al. 2016); (iii) certainty of belief in the reality of threats (Bradley et al 2020); and (iv) risk perception, i.e., ‘the process of discerning and interpreting signals from diverse sources regarding uncertain events, and forming a subjective judgement of the probability and severity of current or future harm associated with these events’ (Bradley et al. 2020 p. 4).

Reluctance factors r: There are factors generated by moral imperatives that decrease the propensity to help (Figure 3). Ascription of responsibility occurs when an agent anticipates the costs of an action that he or she feels obliged to perform. In such cases, the agent might employ various defences against this obligation, depending upon the personality and situational factors available to support such defences (Schuwartz 1977). Other unwillingness factors include the following: (i) self-affirmation, a defensive response when faced with messages that highlight the negative consequences of the agent’s behaviour (Graham-Rowe et al. 2019); (ii) learned helplessness, i.e., learned belief that the agent’s behaviour causes aversive situations even when this is actually due to external circumstances (Landry et al. 2018, Lauren et al. 2016); (iii) low levels of self-efficacy, i.e., a lack of belief in the ability to succeed in a specific situation or task (Bradley et al 2020, Landry et al. 2018); (iv) low levels of self-determination, i.e., a diminished sense of choice (Groot & Steg 2010, Lavergne et al. 2010); (v) negative spillover, or moral licensing (Truelove et al. 2016, Gholamzadehmir et al. 2019); (vi) conflicting cultural values, i.e., where some collectivistic cultures dismiss personal agency and people are deemed to adjust themselves according to social and contextual cues, whereas expressing one’s values can be regarded as immature or inappropriate (Chan 2020); (vii) adverse contexts (e.g., disasters or economic scarcity), which may reduce the relevance of personal values while promoting group membership as the optimal strategy for survival (Chan 2020); and (viii) political context, where, for example, the perception of government control is negatively related to the motivation to act altruistically (Lavergne et al. 2010).

Discussion

I described a model that represents the causal relationships between factors that influence altruistic behaviour. The model represents these links as a system of simple equations and a graphical representation of functions. I submit that this approach more precisely describes the system of relationships between multiple variables. However, such a visualisation is likely unappealing to social scientists who are used to diagrammatic representations of theoretical models.
	I used as an example a novel list of 34 variables constructed from a sample of 39 publications on pro-environmental behaviour. I was able to incorporate most of these factors in the model. However, some variables require more investigation to determine whether they affect the selfish, social, or altruistic components of the model. These variables pertain to demographics and personality. For example, Van der Linden (2017, cited by Bradley et al. 2020) suggested that a socio-demographic profile exists where racial minorities and younger, higher-educated women who are politically liberal express relatively more concern about climate change. It is unclear how to incorporate race, age, gender, and political preferences into the model.
	Researchers commonly claim that altruistic values and attitudes have a weak effect on pro-environmental behaviour (Halpenny 2010, Buttel 1987, van Liere & Dunlap 1981, Scott & Willits 1994, Schultz et al 2005, Chan 2020). This effect is built into the cost–benefit model, however, considering that a large number of factors operate simultaneously and can alter the causal relationship between values and behaviour. Psychological research on altruism, like all social psychology, is faced with the complexity of human behaviour and the problem caused by the effect of multiple variables (Ajzen 1991). A solution can be found by improving sample designs, for example through the use of stratified or nested designs. Another solution involves being more precise at defining the object of value (Sandlers 2003). For example, in the sample I took from studies on pro-environmental behaviour (Table 1), 71.2% (28/39) dealt with general or diverse environmental problems. Relatively few referred to specific issues such as the protection of endangered species or water pollution. It has been shown that differently valued objects (e.g., the biosphere or wildlife) produce different altruistic responses.
	Ajzen’s (1991) theory of planned behaviour is popular among social psychologists. Ajzen himself noted that his theory had 4550 citations (according to Google Scholar) by 2010 (Ajzen 2011) and, at present, it has 77,232 citations (2020/04/23). It was the most often referenced theory in my short review of pro-environmental behaviour (Table 1). Indeed, it is simple and offers great predictive power. However, it lacks an explanation of the causal mechanism that connects attitudes with behaviour, making it difficult to incorporate this determinant into the cost–benefit model.
	The simple balance between cognitive and affective components confers explanatory power to Schwartz's theory: feelings of obligation are expressive of moral norms. Nevertheless, this role of the emotions has generated controversy around the question of what should be considered truly altruistic behaviour. If the agent helps others merely to satisfy an emotion, then such actions should not be considered altruistic, insofar as the agent benefits from it (e.g., Cialdini et al. 1987). However, Barasch et al. (2014) found that laypeople do not view altruism as incompatible with selfish benefits. Ultimately, discussions of whether any act is truly altruistic belong to moral philosophy. Until that question is answered, Schwartz's operational definition seems the most appropriate: 'helping is altruistic only to the extent that it is motivated by internal values' (Schwartz 1977 p. 223).	A more interesting psychological question pertains to the role of empathy. Schwartz (1977) distinguished between three explanations for altruism: activation of social expectations, activation of self-expectations, and empathic arousal. He separated empathy as a different mechanism when it is conceived of as direct emotional arousal. This occurs in human infants and chimpanzees who have been observed to help others instrumentally (Warneken & Tomasello 2009). This basic phylogenetic mechanism (de Waal 2007) operates automatically and without self-consciousness, or it can be used in combination with the cognitive processes of perceiving the needs of others and experiencing norm activation. Schwartz (1977) stated that, when empathy is defined as a cognitive process rather than as direct emotional arousal, its relationship to altruism can be understood through normative processes.
	My model is useful for identifying the conditions under which apparently altruistic behaviour is motivated by selfish or social reasons. We might call this 'pseudo-altruism' (not to be confused with the concept coined by Edelson 1981). An epidemic, for example, can lead to an increase in both altruistic and pseudo-altruistic behaviour. The explanation for the increase of the former is straightforward: the suffering of others becomes evident. In the model, this is expressed with a significant increase in the value of the parameter m. Likewise, pseudo-altruistic behaviour can also increase during an epidemic. The pursuit of selfish benefits, particularly those that reduce the risk of infection, can induce pseudo-altruistic behaviour. For example, an agent might donate facemasks and gloves to neighbours as a means of reducing the agent’s risk of infection. Social benefits can also increase at the expense of altruistic benefits. For instance, compliance with social norms and regulations can lower the agent’s risk of being ostracized from the group (Chan 2020). Yet, an excessive increase in the social benefits from helping others can generate socially undesirable conditions. On the one hand, disproportionate adherence to social norms can make people judgemental, and they might respond harshly to others that they perceive to be violating norms (Schaller 2016). On the other hand, such a situation can lead to blind faith in authority or a propensity for political extremism (Murray & Schaller 2012, Terrizzi et al. 2013). On a large scale, some studies suggest that these mechanisms could result in an increase of authoritarianism (e.g., Murray et al. 2013).
	The model can predict people's responses to different strategies to stimulating pro-environmental behaviour:
· Altruistic benefits can be increased with information and education. Objective and measured information about the risks of climate change and the practices needed to avoid it can cause willingness to collaborate with pro-environmental behaviour through the activation of personal ethical norms that stimulate altruistic acts. For example, provision of information on the environmental impact of street lighting increases the acceptability and perceived social safety of reduced street lighting levels (Boomsma & Steg (2014)
· Biased and sensationalist information about environmental crisis can be effective in the short term, because such information facilitates pseudo-altruistic behaviour and compliance with safety guidelines set by experts and government.
· Social benefits can be increased through laws, e.g., legally prosecuting practices that pollute the environment.
· Social benefits can also be increased by improving the visibility of conduct that is socially acceptable. For example, an ingroup norms appeal motivates water conservation behavioural intentions and behaviour (Lede et al. 2019)
· The costs of helping are reduced by facilitating an organized response, for example by making recycling bins more widely available or by creating a free bicycle service.
· Selfish benefits can be increased though incentives, for example giving financial benefits is effective on recycling and other pro-environmental behaviours (Maki et al. (2016).

	This study aimed to provide a novel approach to modelling the determinants of altruistic behaviour. The representation of causal relationships in a mathematical equation offers greater precision when interpreting the effects of certain factors on the production of altruistic behaviour. The model respects the central axiom of Schwartz's theory, expressed in the role of personal values and norms. Future research should seek more precision regarding the objects of value. Specifically, there is a need to investigate the object toward which altruistic behaviour is directed. 
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Table 1: Results of a review 39 studies evaluating pro-environmental behaviour published in the Journal of Environmental Psychology in the last decade
	References
	Theories
	Variables
	Behaviour
	Issue
	Statistics
	Subjects
	Country

	Afsar et al 2016
	Spiritual leadership
	Emotions
	PEB
	General
	CFA
	Employees
	Thailand

	
	Workplace spirituality
	Workplace spirituality
	Barling's scale
	
	
	
	

	
	Rational leadership
	
	
	
	
	
	

	Bissing-Olson et al 
	Appraisal
	Emotions
	General items
	General
	HLM
	Students
	Australia

	2016
	Positive emotions
	Appraisals
	
	
	
	
	

	
	
	Social norms
	
	
	
	
	

	Bradley et al 2020
	Cognitive appraisal
	Risk perception
	General items
	Climate change
	SEM
	Citizens
	Australia

	
	Protection motivation
	Self-efficacy
	
	
	
	
	France

	
	Value-Belief-Norm
	VBN
	
	
	
	
	

	
	
	Social identity
	
	
	
	
	

	
	
	Certainty of belief
	
	
	
	
	

	
	
	Sociodemography
	
	
	
	
	

	Brick & Lai 2018
	Implicite associations
	Social identity
	General items
	General
	Regression
	Citizens
	USA

	Carfora et al 2017
	Planned behaviour
	TPB
	Recycling
	General
	HLM
	Citizens
	Italy

	
	Identity
	Social identity
	
	
	
	
	

	
	Reasoned action
	
	
	
	
	
	

	Chan 2020
	Climato-economic
	Collectivism
	Willingness to pay
	General
	CFA
	Citizens
	world

	
	
	Disasters
	
	
	
	
	

	Chatelain et al 2018
	Mental accounting
	Emotions
	Recycling
	General
	T-tests
	Citizens
	Germany

	
	Mood maintenance
	Spillover
	
	
	
	
	

	
	Moral self-regulation
	
	
	
	
	
	

	de Groot & Steg 2010
	Self-determination
	Value orientations
	Donation intention
	General
	Regression
	Students
	Netherlands

	
	
	Self-determination
	
	
	
	
	

	de Leeuw et al 2015
	Planned behaviour
	TPB
	General items
	General
	SEM
	Students
	Luxembourg

	
	
	Sociodemography
	
	
	
	
	

	Demarque et al 
	Norm-activation
	Future consequences
	General items
	General
	Regression
	Students
	France

	2013
	ABC (model)
	TPB
	
	
	
	
	

	
	
	Communication
	
	
	
	
	

	Elliot & upham 2015
	Value-belief-norm
	VBN
	DEFRA, UK
	General
	CFA
	Citizens
	UK

	
	Norm-activation
	
	
	
	
	
	

	Fritsche et al 2010
	Normative conduct
	Existential threat 
	recycling
	General
	PCA
	Students
	USA

	
	Terror management
	
	
	
	
	
	

	
	Value-belief-norm
	
	
	
	
	
	

	
	Planned behaviour
	
	
	
	
	
	

	Gholamzadehmir et 
	Self-perception
	Spillover
	Carbon footprint
	General
	Regression
	Students
	UK

	al 2019
	Cognitive dissonance
	Moral cleansing
	
	
	
	
	

	
	Goal
	
	
	
	
	
	

	Graham et al 2019
	Self-affirmation
	Defensive responses
	Recycling
	General
	ANOVA
	Citizens
	UK

	Greaves et al 2013
	Planned behaviour
	TPB
	Work-specific items
	General
	PA
	Employees
	UK

	Hall et al 2018
	
	Belief certainty
	
	
	LCGA
	Citizens
	USA

	Halpenny 2010
	Reasoned action
	Place attachment
	General items
	Protected areas
	PCA
	tourists
	Canada

	Ito et al 2020
	
	Cosmopolitanism
	Donation intention
	Biodiversity
	PROCESS
	Citizens
	Singapore

	Jugert et al 2016
	
	Defensive responses
	Carbon footprint
	Climate change
	MA
	Citizens
	Germany

	
	
	Social identity
	
	
	
	
	Australia

	Lacasse 2016
	Self-perception
	spillover
	Carbon footprint
	Climate change
	T-tests
	Students
	USA

	
	
	Environmental identity
	
	
	
	
	

	
	
	Emotions
	
	
	
	
	

	Landry et al 2018
	
	Learned helplessness
	General items
	General
	Regression
	Students
	Canada

	
	
	Self-efficacy
	
	
	
	
	

	Larson et al. 2015
	
	
	Residents' items
	General
	CFA
	Rural residents
	USA

	Lauren et al 2016
	social cognitive
	Self-efficacy
	Water-related items
	General
	PCA
	Citizens
	Australia

	
	Self-determination
	Spillover
	
	
	
	
	

	
	Planned behaviour
	
	
	
	
	
	

	Lavergne et al 2010
	Self-determination
	Self-determination
	General items
	General
	SEM
	Students
	Canada

	
	
	Political context
	
	
	
	
	

	Leung et al 2015
	
	Cosmopolitanism
	EAI
	General
	CFA
	st/cit
	Singapore/USA

	Liu et al 2019
	Gender socialization
	Anthropomorphization
	General items
	General
	ANOVA
	Students
	China

	Martin et al 2020
	
	Nature contact
	MENE
	General
	Regression
	Citizens
	UK

	
	
	Sociodemography
	
	
	
	
	

	Murtagh et al 2015
	Normative conduct
	VBN
	Specific-everyday items
	General
	Regression
	Students
	UK

	
	Action identity
	Automatization
	
	
	
	
	

	
	Value-belief-norm
	
	
	
	
	
	

	Naderi 2018
	Personality 
	
	green-buying items
	General
	Regression
	Students
	USA

	Paille & Mejia-
	social exchange
	Organization support
	Boiral & Paille' items
	General
	SEM
	Employees
	Mexico

	Morelos 2014
	Planned behaviour
	
	
	
	
	
	

	
	Value-belief-norm
	
	
	
	
	
	

	
	Stress
	
	
	
	
	
	

	Raymond et al 2011
	Value-belief-norm
	VBN
	Schultz's general items
	Biodiversity
	MMA
	Rural residents
	Australia

	
	
	Place attachment
	
	
	
	
	

	Ruepert et al 2017
	Value
	Value orientations
	Investment decisions
	General
	PROCESS
	Employees
	The Netherlands

	
	
	Organization support
	
	
	
	
	

	Scannell & Gifford 2010
	
	Place attachment
	GEB
	General
	Regression
	Citizens
	Canada

	
	
	Sociodemography
	
	
	
	
	

	Tagkaloglou & 
	Self-determination
	Self-determination
	Activist behaviour
	General
	FA
	Students
	USA

	Kasser 2018
	Self-efficacy
	Self-efficacy
	
	
	
	
	

	Terrier & Marfaing 2015
	Normative conduct
	Commitment
	Towel reuse
	General
	ANCOVA
	tourists
	Switzerland

	
	
	Organization support
	
	
	
	
	

	Truelove et al 2016
	Spillover
	environmental identity
	Donation intention
	Climate change
	ANOVA
	Students
	USA

	
	
	political affiliation
	
	
	
	
	

	
	
	Emotions
	
	
	
	
	

	
	
	spillover
	
	
	
	
	

	Vanriper & Kyle2014
	Value-belief-norm
	VBN
	Protected area items
	Protected areas
	LVPA
	tourists
	USA

	Whitmarsh & O'neill 
	Planned behaviour
	TPB
	Carbon footprint
	Climate change
	Regression
	Citizens
	UK

	2010
	Reasoned action
	spillover
	
	
	
	
	

	
	
	Environmental identity
	
	
	
	
	

	Zhang et al 2014
	Value-belief-norm
	VBN
	Protected area items
	Protected areas
	CFA
	Rural residents
	China

	
	Place attachment
	Place attachment
	
	
	
	
	

	
	Protection motivation
	awaresness
	
	
	
	
	

	
	Norm-activation
	Disasters
	
	
	
	
	


CFA: confirmatory factor analysis, HLM: hierarchical linear modeling, SEM: structural equation modeling, LCGA: latent class growth analyses, LVPA: latent variable path analysis, MMA: Multiple mediation analysis, FA: floodlight analysis, PA:Path analysis: MA:Meta-analysis, PEBS: pro-environmental behavior scale (Robertson and Barling 2013), EAI Environmental Attitudes Inventory (Milfont & Duckitt, 2010), MENE: Monitor of Engagement with the Natural Environment, GEB general ecological behavior scale (Kaiser 1998), TRA: Theory of Reasoned Action, TPB: Theory of planned behaviour, VBN: Value-belief-norm 


Figure 1. Benefit in relation to the cost of helping. Lines represent thresholds where the benefits are equal to the costs. The line where the y-intersection = 0 corresponds to egoists (people without moral values), and the line where the y-intersection = - Gal corresponds to altruists.
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Figure 2. Altruistic benefit Gal in relation to the expected benefit to others. (A) Some people will be willing to accept an increase in costs in order to achieve a greater positive impact on others, so the slope of this function will be greater. (B) Graphical representation of the effects of reluctance factors (r < 1) and mindfulness factors (m > 0).
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Figure 3. Synthesis of the cost–benefit model. The examples of factors (in grey) were taken from Table 1. Arrows indicate which component of the cost–benefit equation is affected by each factor group. G = gain, C = cost, h = help, se = selfish, so = social, ot = others, al = altruist.
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