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Abstract 

Despite the wealth of studies assessing values in relation to the management of ecosystem 

services, few studies have assessed transcendental values (TVs).  TVs include ethical 

principles and desirable end states, such as ‘a world at peace’ or ‘unity with nature’ that 

transcend specific situations. We argue that TVs are important to consider in relation to 

ecosystem services because they: are implicit within ecosystem service valuations; directly 

and indirectly affect behaviour; influence the way we view knowledge and evidence; may be 

shared when more superficial values conflict; and underpin social representations . We 

demonstrate through case examples from the United Kingdom, Solomon Islands and 

Australia how they can be applied to the assessment of pro-environmental behaviour, how 

they might influence monetary valuations, and be affected by deliberative processes. TVs had 

direct effects on behavioural intention and significantly influenced willingness to pay.  In 

contrast to conceptions of TVs as stable, in some cases deliberation led to significant change 

in TVs.  We also observed indirect effects between TVs and constructs that mediate between 

TVs and behaviour, including beliefs and norms about conservation actions (case example 1). 

We discuss the implications of the results for ecosystem valuation and management, 

including directions for future research.	
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1. Introduction	

Recent critiques have highlighted challenges associated with the use of the ecosystem 

services (ES) framework to understand human-environment relationships.  Key challenges 

include: 1) accounting for unsubstitutable and intangible values (Setten et al., 2012) and the 

social and intersubjective nature of many environmental values (Cooper & Brady, this issue; 

Kenter et al., 2015); 2) integrating market-based valuation of ES with social and cultural 

valuation techniques which take into account moral and ethical concerns (Chan et al., 2012; 

Kenter et al., 2015; Raymond et al., 2013; Ravenscoft et al., this issue), and; 3) explaining 

why sociocultural processes are important to environmental attitudes and the management of 

a range of ES (Plieninger et al., 2015; Ravenscroft et al., this issue). To address a number of 

these challenges, researchers have proposed a range of non-monetary techniques for valuing 

ES, particularly cultural ES (e.g., Brown and Fagerholm, 2014; Hernandez-Morcillo et al., 

2013; Milcu et al., 2013; UK NEA, 2014; TEEB, 2010). 	

Here we explore the concept of transcendental values (TVs) and its links to the valuation and 

management of ES. Kenter et al (2015) refer to Schwartz and Bilsky (1987, p. 551) to define 

TVs as: “[a] concepts or beliefs, about desirable end states or behaviours, [b] that transcend 

specific situations, [c] guide selection or evaluation of behaviour and events, and [d] are 

ordered by relative importance” (brackets added). TVs thus include more than just ethical 

principles such as ‘fairness’ and ‘honesty’, but also include things that can be characterised as 

desirable end states, such as ‘a varied life’, ‘family security’ or ‘mature love’. TVs can be 

differentiated from contextual values, which are values in the sense of the worth or 

importance of something, and from monetary or non-monetary value indicators such as 

willingness to pay (WTP), rankings and ratings (Kenter et al., 2015). For example, one might 

value living in harmony with the environment, but also health and equity (three different 

TVs). On this basis, one might believe that it is more important to enhance green 

infrastructure that is accessible for recreation by those in urban deprived neighbourhoods, 

rather than expand agri-environment schemes to improve water quality (contextual values for 

two different policy options for providing various ecosystem services). Consequently, he/she 

may rank, score or vote on these options differently or be willing to pay different amounts to 

implement them (different kinds of indicators). 

Differentiation of transcendental and contextual values bears some resemblance to the 

division of values into ‘held’ values (guiding principles held as important) and ‘assigned’ 

values (values assigned to people, places or things) by Rokeach (1973) and further discussed 

in an ecosystem service context by Ives and Kendal (2014). However, Kenter et al. (2015) 



argue that this conceptualisation is incomplete and ambiguous. While TVs are indeed held, 

and indicators are assigned, contextual values, as opinions about the importance of 

something, could be seen as both held and assigned, so it is unclear into what category they 

fall. Moreover, we argue that specification of values as context-specific or context-

transcendent is more informative than whether they are held or assigned. 

Studies of TVs have revealed that there are differences in value priorities both at the level of 

individuals, and of societies and cultures.  The contrasting value priorities across levels of 

society may reflect differences in genetics, personal and collective experiences, geographic 

location and socialisation  (Hofstede, 1991, 1983; Inglehart, 1995; Schwartz and Bardi, 

2001). TVs are grounded in the cultural heritage of a society and pervasively reside within 

societal institutions (Frey, 1994). While the relative importance of different TVs differ across 

cultures, Schwartz and colleagues have demonstrated that there is a universal structure to TVs 

(Schwartz and Bilsky, 1990, 1987; Schwartz, 1999, 1994, 1992). They devised a set of values 

structured across 10 categories, which are located across four poles (self-transcendence, self-

enhancement, openness and tradition, Table 1) and two axes (self-transcendence vs self-

enhancement, and openness vs tradition). Individual and cultural TVs are likely to correlate 

positively with other values within the same and adjacent categories, and negatively with 

values located in proximity to the opposing poles. In the environmental psychology literature, 

a simplified subset of Schwartz values is often applied and divided in a three dimensional 

structure of biospheric, altruistic and egoistic values.  Biospheric values represent a set of 

associated values for the environment and the biosphere (e.g. protecting the environment, 

preventing pollution), altruistic values represent a set of values for the welfare of others (e.g. 

equality, being helpful) and egoistic values are associated with maximising personal benefit 

in various ways (e.g. social status, wealth) (de Groot and Steg, 2008).  



Table 1  Schwartz’ overview of key transcendental values (Schwartz 1994; Schwartz, 1992; Schwartz & Bilsky, 
1987). Schwartz argues for a ‘universal’ structure in values across cultures, which consists of a range of 
categories (italics) across four poles (headings).  

Self-transcendence Self-enhancement Openness Tradition 

Universalism 
- Protecting the 

environment 
- A world of beauty 
- Unity with nature 
- Broad-minded 
- Social justice 
- Wisdom 
- Equality 
- A world at peace 
- Inner harmony 
 
Benevolence 
- Helpful 
- Honest 
- Forgiving 
- Loyal 
- Responsible 
- True-friendship 
- A spiritual life 
- Mature love 
- Meaning in life 
- Healthy 

Power 
- Social power 
- Authority 
- Wealth 
- Preserving my public 

image 
- Social recognition 
 
Achievement 
- Successful 
- Capable 
- Ambitious 
- Influential 
- Intelligent 
- Self-respect 

Self-direction 
- Creativity 
- Curious 
- Freedom 
- Choosing own goals 
- Independent 
 
Stimulation 
- Daring 
- A varied life 
- An exciting life 
 
Hedonism 
- Pleasure 
- Enjoying life 

Tradition 
- Devout 
- Respect for tradition 
- Humble 
- Moderate 
- Accepting portion in life 
- Detachment 
 
Conformity 
- Politeness 
- Honouring parents and 

elders 
- Obedient 
- Self-discipline 
 
Security 
- Clean 
- National security 
- Social order 
- Family security 
- Sense of belonging 
- Reciprocation of favours 

 

TVs are important for ES valuation and management for a number of reasons: 

1) Environmental valuation elicits TVs (whether or not intended). Given that mainstream 

economics conceives of behaviour, preferences, choice-making and WTP as closely 

aligned (Salvatore, 2008; Lawson, 2013), if TVs affect environmental behaviour they 

are also likely to affect WTP for ecosystem services. Indeed, it is well established that 

stated preference methods for environmental valuation elicit not just utilitarian, 

contextual values, but a wide range of different value expressions based on TVs, 

including rights-, duty- and virtue-based judgements (e.g. Keat, 1997; Clark, Burgess 

and Harrison, 2000; O'Neill, Holland and Light, 2008; Spash et al. 2009; Liebe et al. 

2011; Wegner and Pascual, 2011; Kenter, 2016). Kenter, Reed and Fazey (this issue) 

argue that valuation should actively seek to include deliberation on transcendental 

values in valuation processes, and provide participants the opportunity to apply them 

to the context under consideration through a carefully designed, structured process, in 

order for contextual values to be formed in a more transparent way. 	

2) Transcendental values directly and indirectly affect behaviour. A large number of 

studies employing regression analysis have found significant negative associations 

between the egoistic value orientation and pro-environmental intentions and 



behaviour (e.g., Stern and Dietz, 1994; Schultz et al., 2004; Schultz et al., 2005). In 

contrast, biospheric and altruistic values have been found to be significantly 

associated with pro-environmental intentions and behaviour (e.g., Karp, 1996; Schultz 

et al., 2005; de Groot and Steg 2008). This has implications for the degree to which 

people will support and engage with the sustainable management of ecosystem 

services.  

3) TVs influence the way we view knowledge and establish evidence. As much as our 

TVs influence how we behave towards the environment, the way we view knowledge 

and establish evidence can influence our TVs at a cultural level. The local and 

traditional ecological knowledge literatures suggest that there is a close connection  

between these values, the knowledge we maintain of the environment, and our 

practices (Raymond et al. 2010; Tengö et al., 2014). For instance, Houde (2007) 

points out that TVs, cultural identity and cosmology interact with factual 

observations, management systems and past and current land uses. Each of these 

components represents interrelated dimensions of traditional ecological knowledge. 

4) TVs may be shared when contextual values are not. Different groups with conflicting 

interests typically form conflicting contextual values. Nonetheless, they may share 

similar TVs in relation to the environment and its management. For example, Ranger 

et al. (this issue) elicited TVs using ethnographic video interviews in relation to 

management of marine protected areas, which were compiled in a documentary that 

then informed deliberation on management options. While there were conflicting 

interests and views on management between conservationists, different types of 

fishers, and other stakeholders, the reflection of shared TVs in terms of deep bonds 

with the sea supported a deliberative contextual value formation process around how 

protection measures should be implemented. Reed and Kenter (2014) identified 

similar results around moorland management conflicts where farmers’ and 

conservationists’ stories expressing their bonds with wildlife resonated with each 

other. Deliberation around shared TVs expressed through shared experiences can thus 

help generate common ground that may prevent or reduce conflict. 

5) TVs underpin social representations of nature. While TVs may be shared, this does 

not mean there are no differences in the importance of particular TVs to different 

individuals and social groups. TVs are crucial in understanding social representations, 

which describe a system of values, ideas and practices that serve (a) to establish a 

social order that enables individuals to orientate themselves and master the material 

and social world in which they live in, and (b) to enable communication among 

members of a community (Moscovici 1972). Social groups may have different social 



representations of nature, which can inform understanding of why they value nature, 

and ecosystem services, in different ways. For example, Buijs et al. (2011) discuss a 

study of conservation conflict where local residents opposed forestry officials in a 

woodland rewilding project. Both groups had pro-environmental stances, but had 

different and conflicting ways of understanding, communicating and elaborating their 

positions. A key aspect of these conflicting social representations was emphases on 

different sets of TVs and different interpretations of them. 

In the context of this paper, we will focus on the first two of these points.  In terms of the 

first, despite the recognition that valuations elicit not just contextual values but also TVs, 

whether intended or not, both monetary and non-monetary approaches to valuation of ES 

have largely disregarded them. In neoclassical economics, valuation considers the utility 

gained through the satisfaction of preferences, which are assumed to be fully formed. In the 

preference utilitarian approach, utility is not defined further than to say that if something is 

chosen over another it must satisfy some preference and thus generate utility (Lawson, 2013). 

Utility can thus be measured by proxy of the weight of preferences, which in economics is 

expressed through WTP. In economic valuation it is thus considered largely irrelevant what 

motivates preferences beyond this circularly defined notion of utility; if anything it is 

considered a matter of ‘tastes’ (Salvatore, 2008). Stated and revealed preferences studies 

sometimes include attitudinal indicators (e.g. Ajzen, 2004), mostly for validity testing 

purposes, but there have been few studies that explicitly consider TVs and how they relate to 

contextual values and WTP as a value indicator (López-Mosquera and Sánchez, 2012; Spash, 

2006; Spash et al. 2009; Kenter et al. 2011; 2016a this issue).  

In terms of the second, surprisingly little attention has been given to TVs and their relation to 

conservation behaviour in ecosystem management, in contrast to some other environmental 

fields (e.g. recycling, energy use). Instead, the focus has been on largely contextual and 

instrumental values. For example, ecosystem management is informed by conservation 

prioritization tools (Murdoch et al., 2007), which assist conservation organisations allocate 

resources to areas of high ecological value, including species abundance, diversity, rarity, and 

risk (Magurran, 2004; Mooilanen et al., 2009; Suter, 2006). More recently, aspects of cost 

effectiveness have been spatially considered, with an emphasis on an individualistic and 

instrumental framework of identifying, ranking or rating costs and benefits, sometimes using 

spatial modelling or mapping techniques (Bryan and Crossman, 2008; Bryan et al., 2011; 

Naidoo and Ricketts, 2006; Sutton and Armsworth, 2014).  



Raymond et al. (2014) point out that many non-monetary approaches such as multi-criteria 

analysis or participatory mapping have maintained a similar individualistic and instrumental 

framework as monetary valuation. Contextual values are considered on the basis of individual 

indicators, which, in a similar fashion to economic valuation, are then aggregated across to a 

societal level as a measure of social values (see also Raymond et al., 2009; Brown and 

Fagerholm, 2014; Ives and Kendal, 2014). A recent exception to this is a study by Hicks et al 

(2015), who explored the full range of TVs to understand prioritisations for different ES.  	

In this paper, we demonstrate how TVs can be assessed in order to complement monetary and 

non-monetary valuation approaches that are now commonly employed in valuation of ES. 

First, we describe the main theories for assessing the relationships between TVs, contextual 

values and behaviour.  Second, we use case examples from Australia, the Solomon Islands 

and United Kingdom to showcase how these theories can be applied in practice in terms of 

ES valuation and management. We then focus our discussion on comparing and contrasting 

findings across case examples, with respect to the assessment of TVs and the links between 

values, norms, beliefs and the valuation and management of ES. 

2. The associations among transcendental values, contextual values and environmental 
behaviour 

The two most frequently used psychological theories to investigate interrelations between 

environmental values and behaviour are the Value-Belief-Norm (VBN) theory, and the 

Theory of Planned Behaviour (TPB). The VBN theory was devised by Stern and colleagues 

(Stern, 2000; Stern et al., 1999) and has become an increasingly well-established framework 

for understanding pro-environmental behaviour (Hansla et al., 2008; Kaiser et al., 2005; 

Raymond et al., 2011; Steg et al., 2005). It considers that TVs shape one’s environmental 

worldview, which in turn influences beliefs around awareness of the consequences (AC) of 

actions and ascription of responsibility beliefs for self or other (AR). These in turn shape 

one’s personal norms, which is thought to determine behaviour. The VBN theory 

conceptualises TVs through the three main value bases of egoistic, altruistic and biospheric 

values (Dietz et al., 2005; Snelgar, 2006; Stern and Dietz, 1994; Stern et al., 1993).  

The TPB was originally devised by Ajzen (Ajzen, 1991, 1985), linking the theory of reasoned 

action (Ajzen and Fishbein, 1980) with considerations around control that people believe they 

have over volitional behaviour. Behaviour is seen to be associated with intentions, which are 

in turn influenced by attitudes (positive or negative evaluations of options); perceived 

behavioural control in relation to options (i.e. perception of personal difficulty or ease to 

realise an option); and subjective norms, which reflect the way familiar others evaluate 



options. In relation to the environment, this means that behaving pro-environmentally 

depends on having a positive attitude to the behaviour, feeling moral support from others, and 

believing that one can make a difference.	

The TPB, like VBN, has been used extensively in relation to the environment (Fielding et al., 

2008; Kaiser et al., 2005; Spash et al., 2009). In our view, both theories have limitations in 

the way they conceive of the interrelationships between transcendental and contextual values. 

In TPB, TVs are not made explicit but only implied through attitudes and subjective norms. 

In relation to VBN, some situational factors may increase the likelihood of one acting on their 

biospheric values, whereas other situational cues may prevent pro-environmental actions 

even though the individual may endorse biospheric values (Steg et al., 2014).  Further, these 

theories cannot clearly account for how the shared contextual values of respected groups 

inform an individual’s TVs (Manfredo et al., 2014). In contrast, deliberative approaches can 

illustrate how different psychological constructs (including TVs, contextual values, beliefs 

and norms) can arise in the valuation process (within the individual, and across individuals 

and groups) and how they affect value indicators (Kenter et al., 2011; Kenter, Reed, & Fazey, 

this issue).  

3. Case examples of translating value and behaviour theories into practice  

To illustrate ways in which TVs can be considered in ecosystem services valuation and 

management, we present four examples that employ either self-report VBN/TPB surveys, 

deliberative techniques, or a combination of both. In this section, we focus on the study 

context, metrics employed, analytical techniques and key findings. For all studies, there was 

an informed consent procedure, including permission for photographs, approved by the 

respective university’s Human Research Ethics Committee prior to researchers entering the 

field. 	

3.1 Case example 1 – Assessing the influence of values, beliefs and norms on the restoration 

of ES on private lands using self-report instruments	

The aim of this study was to examine the influence of values, beliefs and norms on the 

restoration of ES on private lands by rural landholders in two regions of South Australia by 

drawing upon VBN theory: The South Australian Murray-Darling Basin (SAMDB) region 

and the Northern and Yorke region.  Ecosystem service restoration was operationalized as the 

self-reported area of planting of native vegetation by rural land managers (survey 

respondents) since taking over the management of the farm or their self-reported intention to 

plant native vegetation over the coming 12 months (Raymond, 2012).  



 

The SAMDB region has a population of around 81,000 people and spans an area of just over 

56,000 km2. The River Murray, a critical source of fresh water for South Australia, flows 

through the region entering the Ramsar listed lower lakes, Coorong (a 100km long coastal 

wetland) and Murray mouth. Land use in the region is dominated by dryland (23,304 km2) 

and irrigated (1,023 km2) agricultural production (Natural Resources SA Murray-Darling 

Basin, 2015). In the agricultural part of the region, only 28% (1,191,000 ha) of native 

vegetation remains, of which 42% (499,000 ha) is formally protected (DEH, 2009).  The 

Northern and Yorke region covers an area of 34,500 km2.  Less than 5% of native vegetation 

remains in this region. Dryland farming (crops and livestock) is the dominant land-use of the 

region (Northern and Yorke Natural Resources Management Board, 2009)	

 

3.1.1 Survey instrument and measures	

A postal survey was sent to 1,300 landholders who own greater than two hectares of land in 

each of the SAMDB and Northern and Yorke regions between February and March 2010.  

Research areas addressed in each survey included rural landholders’ native vegetation 

planting behaviour, environmental concerns, TVs, beliefs about native vegetation 

conservation, and attitudes toward government assistance programs for the management of 

natural resources.	

The ‘values’ component of the VBN questionnaires consisted of a list of four egoistic, four 

altruistic and four biospheric value indicator statements (Table 2). Participants were 

instructed that “0 means the value is not important, it is not relevant as a guiding principle for 

you; 3 means the value is important; 6 means the value is very important; -1 is for rating any 

values opposed to the principles that guide you, and; 7 is for rating a value of supreme 

importance as a guiding principle in your life.”  Participants were also informed that 

ordinarily there are no more than two value items of supreme importance (rating = 7). The 

value statements were drawn from a scale of environmentally relevant values conceived by 

Stern and colleagues (Stern et al., 1999) and further refined along the self-transcendence vs. 

self-enhancement dimension by de Groot and Steg (2008).   

Following Schultz (2001), we assessed general attitudes of environmental concern rather than 

the New Ecological Paradigm (NEP) scale. Both general attitudes of environmental concern 

and NEP measure general concerns that humans have towards themselves, others and the 

biosphere.  Following VBN theory, values influence these general beliefs about human-

environment relations which in-turn influence behaviour-specific attitudes and beliefs. 



General attitudes of environmental concern were assessed using twelve items (Table 2), each 

preceded by the statement of “people around the world are generally concerned about 

environmental problems because of the consequences that result from harming nature. 

However, people differ in the consequences that concern them the most.”   Each item loaded 

on the theorised dimensions of environmental concern (i.e., biospheric, altruistic or egoistic 

concerns) with high reliabilities (see Raymond et al. 2011).		

Respondents also indicated to what extent they agreed with seven items reflecting awareness 

of consequences beliefs (AC) associated with native vegetation conservation and two items 

reflecting personal norms about the conservation of native vegetation on a 1= “Strongly 

Disagree” to “5 = Strongly Agree” scale (Table 2). 	

Measures of both intention to plant native vegetation and self-reported planting of native 

vegetation were included in the survey.  Participants were asked to identify the area (in acres 

or hectares) of land that they had planted to native trees or shrubs since taking over the 

management of the farm, and their intentions to plant native vegetation over the next 12 

months (Table 2), again on a 5-point agreement scale.  	

	 	



Table 2 Psychometric constructs and their indicators used in the Australian case example. Italicised indicator 
statements are reverse coded.  

 
Concept 

Construct 
Parameter from 
VBN theory 

Indicator statements for both study areas 

TVs 
 
(Text in parentheses 
elaborates on the 
meaning of each 
value indicator). 

Egoistic values  EGOV1 Social power (Control over others) 
EGOV2 Wealth (Material possessions, money) 
EGOV3 Authority (The right to lead or command) 
EGOV4 Influential (Having an impact on people and events) 

Altruistic values ALTV1 Social justice (Correcting injustice, care for the weak) 
ALTV2 Equality (Equal opportunity for all) 
ALTV3 A world at peace (Free of war and conflict) 
ALTV4 Helpful (Working for the welfare of others) 

Biospheric values BIOV1 Protecting the environment (Preserving nature) 
BIOV2 Respecting the earth (Harmony with other species) 
BIOV3 Unity with nature (Fitting into nature) 

 BIOV4 Preventing pollution (Protecting natural resources) 

General attitudes of 
environmental 
concern  
 
(Each statement was 
preceded by “I am 
concerned about 
environmental 
problems because of 
the consequences 
for”) 

Egoistic concerns EGOC1 Me 
 EGOC2 My future 
 EGOC3 My health 
 EGOC4 My prosperity 
Altruistic concerns ALTC1 Humanity 
 ALTC2 Children 
 ALTC3 People in the community 
 ALTC4 Future generations 
Biospheric concerns BIOC1 Plants 
 BIOC2 Marine life 
 BIOC3 Birds 
 BIOC4 Animals 

Behaviour- specific 
environmental 
concerns 

Awareness of 
consequences beliefs 
(AC) 

AC1 I conserve native vegetation because it prevents soil 
erosion 

 AC2 I conserve native vegetation because it prevents soil 
salinity 

 AC3 I conserve native vegetation because it provides 
habitat for native plants and animals 

 AC4 I conserve native vegetation because it covers 
unproductive land 

 AC5 I conserve native vegetation only because 
government regulations prevent me from clearing 
native vegetation  

 AC6 A significant portion of the native vegetation on public 
lands in the SAMDB needs to be cleared to protect 
the region’s farm assets from bushfire 

 AC7 Native vegetation clearance is a very serious problem 
for me and my family 

Norms Personal norms (PN) PN1 I feel a personal obligation to do whatever I can to 
conserve native vegetation in the x region 

  PN2 The government should exert pressure nationally to 
conserve native vegetation in the x region 

Behavioural intention Intention to plant 
native vegetation 

NV Planting 
Intention 

Level of intention to plant native vegetation on the 
farm over the coming 12 months 

Behaviour Self-reported area of 
planting of native 
vegetation 

NV Planting The area (in acres or hectares) of land which the 
respondent had planted to native trees or shrubs 
since taking over the management of the farm 



 

3.1.2 Analyses	

Psychometric analyses were undertaken using SPSS including the AMOS structural equation 

modelling extension (Version 20). We first tested the structure of TVs using confirmatory 

factor analysis. This analysis is used to test an existing theoretical model and when the 

observed variables have moderate to high error variance (Brown, 2006). It imposes a 

preconceived structure on the outcome, in this case a three dimensional structure of TVs. The 

purpose of confirmatory factor analysis is to test how well empirical indicator statements 

measure the underlying theoretical constructs; identified relations among the statements are 

described in terms of ‘factor loadings’. Cronbach’s alpha is frequently used in conjunction 

with factor analysis to assess reliability of the resulting factors. High alpha scores suggest 

that the indicator statements within a given factor vary consistently and thus can be 

considered as a reliable measure of the construct.  

 

Other VBN theory variables considered in this study were newly developed and therefore we 

used exploratory factor analysis to test their latent structure.  Exploratory factor analysis is a 

statistical method used to uncover the underlying structure of a relatively large set of 

variables. It is used to explore the possible underlying factor structure of a set of observed 

variables without imposing a preconceived structure on the outcome (Child, 1990). Following 

established methods (Hair et al. 2006), the following model specifications were used in the 

exploratory factor analysis: 1) factors with eigenvalues greater than 1.0; 2) factor loadings 

>.30; 3) enough factors to explain 60% of the variance in the extraction, 4) maximum 

likelihood extraction, and; 5) an oblique rotation. After identifying an internally valid 

structure using the exploratory factor analysis, composite measures of AC, personal norms 

and intentions were developed based on the sum of the means of the scale items that loaded 

highly on the respective construct. A single measure of native vegetation conservation 

behaviour was used, and therefore it was not subject to any internal validity assessment. 

 

After generating the composite measures, bivariate correlations were used to examine the 

relationships among TVs, environmental concern, AC, personal norms, behavioural intention 

and conservation behaviour. Hierarchical regression analyses were then used to identify the 

sequential path between these constructs or variables.  To reduce the likelihood of finding 

significant difference by chance, a Bonferroni correction of .006 was used (.05 divided by 8 

steps).   

  



3.1.3 Results 

Over half of the SAMDB and Norther and Yorke rural landholders completed a survey 

(53.7% and 51.7% survey responses) providing samples of 664 and 659 respondents, 

respectively (Raymond et al. 2011).  The majority of respondents in both SAMDB and 

Northern and Yorke regions were male (86.9% and 85.9%). The response rate from females 

was lower than expected given Australian Bureau of Statistics (ABS, 2006) data indicate that 

females represent 25.9% of all farm owners or managers in the SAMDB region and 18.2% in 

the Northern and Yorke region. 

 

The average male age across the SAMDB and Northern and Yorke regions was 55.43 and 

55.00 years (SD = 11.65, 11.90) and average female age was 53.46 and 56.07, respectively 

(SD = 12.91, 12.74). Respondents were older and had completed a higher level of education 

(23.8% SAMDB and 17.4% Northern and Yorke with tertiary or postgraduate degree) than 

would be expected based on comparable regional statistics collected by the Australian Bureau 

of Statistics (ABS, 2006). In both study areas, confirmatory factor analysis revealed that the 

data provided suitable fit for the three-dimensional structure of TVs after adding covariance 

between the errors of the indicator variables influential and helpful; and wealth and helpful 

(χ2 ≥ 40.53, p > 0.05; χ2/df  ≥ 1.22; RMSEA = .04 in both cases; AIC ≥ 136.54; ECVI ≥ .86).   

 

In the SAMDB and Northern and Yorke regions, mean scores for biospheric (on a -1 to 7 

scale: M = 4.72, 4.54; SD = 1.48, 1.44; Cronbach alpha = 0.91, 0.88) and altruistic value 

orientations (M = 4.76, 4.61; SD = 1.33, 1.38; Cronbach alpha = 0.74, 0.78) were higher than 

the egoistic value orientation (M = 2.10, 2.10; SD = 1.30, 1.33; Cronbach alpha = 0.70, 0.73). 

Significant moderate to high correlations were found between biospheric values and 

biospheric concerns (r > 0.69, p < 0.05), altruistic values and altruistic concerns (r > 0.55); 

and significant small to moderate correlations between egoistic values and egoistic concerns 

(r > 0.38), biospheric values and native vegetation planting intentions (r > 0.25) and native 

vegetation planting behaviour (r > 0.19). Stronger correlations were found between 

biospheric concerns and intention to plant native vegetation (r > 0.34) than biospheric values 

and intentions (r > 0.25). The correlations between biospheric values and behaviour, and 

concerns and behaviour were consistently weak (r < 0.19), whereas the correlations between 

AC and personal norms were consistently moderate-high (r > 0.48). For additional 

correlations, see Table 3 and Raymond et al. (2011). 

 



Table 3 Correlations between variables included in the VBN theory 

 

Construct or variable 1 2 3 4 5 6 7 8 9 10 

1 Biospheric values 

 

0.68** 0.13** 0.69** 0.47** 0.23** 0.56** 0.55** 0.25** 0.19** 

2 Altruistic values 0.63** 

 

0.24** 0.51** 0.55** 0.32** 0.27** 0.27** 0.12* 0.08 

3 Egoistic values 0.19** 0.22** 

 

0.13** 0.20** 0.39** -0.02 0.06 -0.01 -0.04 

4 Biospheric concerns 0.71** 0.51** 0.14** 

 

0.64** 0.40** 0.51** 0.45** 0.16** 0.12* 

5 Altruistic concerns 0.52** 0.60** 0.22** 0.70** 

 

0.62** 0.17** 0.22** -0.01 0.07 

6 Egoistic concerns 0.30** 0.35** 0.38** 0.47** 0.66** 

 

0.04 0.08 -0.04 -0.01 

7 AC 0.50** 0.23** -0.01 0.44** 0.28** 0.10 

 

0.48** 0.34** 0.13* 

8 Personal norms 0.55** 0.32** 0.07 0.45** 0.30** 0.13** 0.49** 

 

0.30** 0.19** 

9 NV planting intention 0.32** 0.19** -0.02 0.29** 0.18** 0.07 0.37** 0.40** 

 

0.15** 

10 NV planting 0.13* 0.04 -0.11 0.11 0.06 -0.04 0.25** 0.08 0.07   

SAMDB region above the diagonal; Northern and Yorke region below the diagonal; ** p < .01, * p < .05.  NV = native vegetation 

 

Results from regression analysis are presented in Table 4. TVs were not significant predictors 

of planting behaviour or intention; however, biospheric, altruistic and egoistic values were all 

significant predictors of overall environmental concern, accounting for up to 39% of the 

variance in environmental concern in the SAMDB region and up to 44% in the Northern and 

Yorke region (Table 4).  Consistent with VBN theory, biospheric concern predicted AC, AC 

predicted personal norms, and personal norms then predicted self-reported intention to plant 

native vegetation.  However, neither intention nor any of the variables preceding it in the 

VBN change predicted self-reported planting behaviour.  Results were generally consistent 

across the two study areas.   

 

	  



Table 4 Multiple regression analyses to test a model including variables from VBN theory  

 
SAMDB region (n = 664) Northern and Yorke region (n = 659) 

  β p Sr2 R2 β p Sr2 R2 

DV:NV Planting 
        Model 1 

   
.02 

   
.02 

NV Planting intention .13 .070 .02 
 

.14 .061 .02 
 Model 2 

   
.11 

   
.08 

NV Planting intention .05 .535 .00 
 

.06 .496 .00 
 Personal norms .17 .051 .02 

 
.02 .803 .00 

 AC -.05 .600 .00 
 

.10 .297 .01 
 Biospheric concerns -.03 .765 .00 

 
.11 .297 .01 

 Altruistic concerns -.05 .550 .00 
 

-.09 .287 .01 
 Egoistic concerns .12 .143 .01 

 
-.08 .365 .00 

 Biospheric values .15 .149 .01 
 

.03 .781 .00 
 Altruistic values .08 .377 .00 

 
.00 .975 .00 

 Egoistic values -.16 .046 .02 
 

-.01 .922 .00 
 DV:NV Planting Intention 

       Model 1 
   

.07 .35 .000 
 

.12 
Personal norms .27 .000 .07 

   
.12 

 Model 2 
   

.14 
   

.19 
Personal norms .13 .090 .01 

 
.18 .012 .02 

 AC .24 .004 .04 
 

.28 .000 .05 
 Biospheric concerns -.11 .201 .01 

 
-.02 .781 .00 

 Altruistic concerns -.09 .215 .01 
 

-.04 .581 .00 
 Egoistic concerns -.06 .427 .00 

 
.00 .994 .00 

 Biospheric values .14 .136 .01 
 

.06 .488 .00 
 Altruistic values .12 .134 .01 

 
.00 .957 .00 

 Egoistic values -.03 .629 .00 
 

-.08 .196 .01 
 DV: Personal norms 

        Model 1 
   

.21 
    AC .46 .000 .21 

 
.50 .000 .25 .25 

Model 2 
   

.34 
 

.000 
  AC .23 .000 .04 

 
.30 .000 .06 .36 

Biospheric concerns .12 .085 .01 
 

.05 .447 .00 
 Altruistic concerns -.10 .090 .01 

 
.01 .898 .00 

 Egoistic concerns -.04 .502 .00 
 

-.02 .722 .00 
 Biospheric values .23 .001 .03 

 
.33 .000 .05 

 Altruistic values .27 .000 .05 
 

.11 .050 .01 
 Egoistic values -.08 .168 .00 

 
.04 .478 .00 

 DV: AC 
        Model 1 
   

.30 
   

.21 
Bio concerns .54 .000 .29 

 
.43 .000 .18 

 Alt concerns .07 .208 .00 
 

.17 .001 .03 
 Ego concerns -.07 .204 .00 

 
-.05 .333 .00 

 Model 2 
   

.35 
 

.000 
 

.30 
Biospheric concerns .35 .000 .07 

 
.17 .007 .02 

 Altruistic concerns -.03 .557 .00 
 

.07 .186 .00 
 Egoistic concerns -.07 .215 .00 

 
-.08 .138 .01 

 Biospheric values .27 .000 .04 
 

.41 .000 .09 
 Altruistic values .14 .014 .02 

 
.05 .361 .00 

 Egoistic values -.10 .091 .01 
 

-.03 .542 .00 
 DV: Env concern 

        Model 1 
   

.39 
   

.44 
Biospheric values .52 .000 .27 

 
.46 .000 .21 

 Altruistic values .30 .000 .09 
 

.46 .000 .21 
 Egoistic values .17 .000 .03   .20 .000 .04   

β  = Standardised co-efficient, p = p-value, Sr2  = squared semi-partial correlation coefficients, which represents the unique amount of variance 
that the predictor variable brings to the analysis, R2  =  variance explained by the model or how close the data are fitted to the regression line. 
NV = native vegetation.  



3.2 Case example 2 – Deliberative valuation in the Solomon Islands using participatory 

psychometrics	

The Solomon Islands (SI) are a biocultural diversity hotspot in the South Pacific. Drawing 

upon VBN theory and deliberative valuation techniques, this study aimed to inform the 

management of local rainforest resources in Kahua. This area is a remote region of the SI, 

with a population of 5,000 mostly along the coastal zone and river plains on the north-eastern 

side of Makira Island. There is very limited electricity, education and healthcare facilities and 

no roads. People strongly and directly depend on the forest for a wide range of ES, including 

building materials, water purification, erosion control and nutrient cycling for subsistence and 

cash crop agriculture. Complex interactions with the forests, as shown through traditional 

forms of subsistence gardening, support cultural values (that are often subtle and implicit). 

For example, tillage and harvest in shifting cultivation plots is done collectively by extended 

families, reproducing cultural TVs around sharing and collective reflection around decisions 

(Kenter et al., 2011; Kenter and Fazey, 2015). Kahua communities have resisted commercial 

logging and a significant area of intact coastal rainforest remains (Bayliss-Smith et al., 2003). 

Between 2007 and 2009, the company named Australian Resources Management (ARM) 

visited Kahua several times to try to convince local landowners to give permission for 

mineral prospecting. While local people were sceptical of ARM’s intentions, there was also a 

degree of confusion as to what the impacts might be. At the same time, as a result of previous 

participatory research (Davies et al., 2014; Fazey et al., 2011; Kenter et al., 2011) and 

activities of a local bridging organisation, the Kahua Association (KA), local people had 

started to develop increasing interest in forest conservation projects. In this study, participants 

discussed the impacts of possible changes as a result of mining and conservation projects 

through a combination of methods structured according to the Deliberative Value Formation 

Model (Kenter, Reed & Fazey, this issue), where deliberation on TVs was linked to beliefs 

and norms to finally establish contextual values.  

 

3.2.1 Methods 

The research, which took place August-September 2012, involved a series of nine community 

workshops, one school workshop, three larger regional workshops, and one workshop with 

KA leaders. In total 355 participants attended the local community and school workshops 

with each meeting bringing together 2-3 villages. These workshops were followed by 

regional events, where each village that had previously taken part in local events was asked to 

send four representatives. In total 122 participants took part in the regional workshops. 

Activities across the workshops included video screenings, storytelling, and a holistic form of 



participatory systems modelling, participatory psychometrics and deliberative monetary 

valuation. Workshops were split into female/male small groups of 5-12 participants 

facilitated by a local research assistant. In the community workshops, facilitators prompted 

groups to discuss impacts of potential new mining and conservation projects. They thereafter 

directly prompted participants to invoke TVs by asking how conservation and mining 

projects might impact on kastom, which signifies local cultural values and practices. After 

this, participants were asked to tell two stories – (1) of what might happen if a mine opened 

and (2) of what would happen if a conservation management plan would be drawn up. To 

encourage participants to consider a wide range of implications, facilitators suggested ten 

themes related to environment, health, agriculture, economics, and culture. The regional 

workshops translated key elements from the local workshops into a set of nine variables for a 

simple conceptual social-ecological system model, which was drawn up by participants using 

sticks and rope (Figure 1). The system model was then acted out in a holistic way, where 

participants took the role of variables, formed chains and moved up and down to simulate 

processes of change resulting from mining or conservation (video in online supplementary 

material). This was combined with a labelled deliberative choice experiment where both 

willingness to accept for mining and WTP for conservation projects were discussed, with 

attributes including subsistence gardens, cocoa gardens, gue (Calamus sp., a rattan used in 

traditional dwellings), and availability of clean water. Finally, at the start and end of the 

workshop, participants were asked to consider 3-4 statements about their (1) TVs, (2) AC, (3) 

AR, and (4) norms, and following a short discussion allocate 5 stones per person across the 

statements depending on their level of agreement with them (Figure 2). Scores for statements 

were thus interdependent within the above four groups of statements as a result of the stones 

allocated being pooled. Also stones were allocated by individuals but pooled within 

subgroups (n=11). Thus, to avoid Type II errors we deemed that it was more appropriate to 

judge the significance of changes based on effect sizes, rather than on hypothesis testing and 

p-values (see Wasserstein and Lazar, 2016). After a rapid analysis of the research outcomes 

(Kenter, 2012), a workshop was held with 15 KA leaders to evaluate the research and plan 

actions. 

 



	

 
Figure 1 Participants in the Solomon Islands case example develop (top) and act out (bottom) a conceptual 
system model (also see video in Online Supplementary Material’). 

 



	
Figure 2 Participants in the Solomon Islands case example allocate stones to indicate level of agreement with 
different statements in the participatory psychometrics exercise. 

 

3.2.2 Results 

The community workshops established a wide range of impacts. These were overwhelmingly 

negative for mining and positive for conservation, despite encouragement to consider both 

sides of the coin. In the context of this paper, the outcomes showed clearly how the direct 

evocation of TVs steered and informed the further course of deliberation. Discussions arose 

around how mining or conservation might support or erode cultural TVs; for example, by an 

influx of foreign mine workers leading to an increase in prostitution or by the different 

scenarios leading to an increase or decrease in the availability and use of traditional herbal 

medicines. Storytelling followed much the same thread as discussion of the questions, but 

allowed people to elaborate on the impact themes and link them together. 

 

These discussions fed into the debate in the deliberative choice experiments and system 

modelling that took place in the subsequent regional workshops. In the choice experiments, 

participants voted for a mining scenario in 2% of the choice tasks, a conservation scenario in 

78% of the tasks and a status quo scenario in 20% of the tasks, despite the mining scenarios 

offering up to SBD $20,000 (US $2,800) one-off compensation per household (where 



Kahuans earned on average less than US $1 per day; Kenter et al. 2011). There was no 

significant difference in these responses before the systems modelling intervention and after. 

The use of a labelled choice experiment design in combination with lexicographic 

preferences for mining and conservation made it impossible to establish monetary values for 

specific ES, or the impacts on monetary values of deliberating on TVs.  Participants would 

not accept a mining scenario regardless of either the level of financial compensation, or the 

degree to which ecosystem service impacts might be limited, and instead expressed the 

‘priceless’ nature of ES. 

 

However, changes could be seen in terms of the participatory psychometrics as a result of 

deliberations (Figure 3). The relative importance of the selected biospheric (harmony with 

nature), egoistic (having money) and altruistic (care for others) TVs did not substantially 

shift, with harmony with nature remaining by far the most important. In terms of AC, more 

than half of the stones allocated went to the importance of the environment for living 

according to kastom, with again little change. However, agreement with the statement ‘If 

there isn’t plenty of old-growth forest, some species will go extinct’ was allocated 29% more 

stones than previously, while agreement with ‘Planting a lot of cash crops (such as cocoa) 

won't be too much of a problem for the forest’ decreased by 31%.  AR also clearly changed, 

with an increase of 26% in agreement with statements about individuals and family being 

responsible for keeping the environment healthy, and a decrease of 32% in support for the 

statement that the government and outside aid agents were more responsible for setting up 

conservation projects than communities. As to personal norms, people more strongly agreed 

that it was right to be more careful in harvesting (17% increase), while support for ‘People 

should not stop me from harvesting and hunting on my family’s land’ dropped from 6% to 

3% (Figure 3). 



	
Figure 3 Results of participatory psychometrics in the Solomon Islands example before and after deliberation. Bars indicate the percentage of stones allocated by discussion groups (n=11) of 
around 10 people within workshops to the statement within a group (values, AC, AR, and norms). Error bars indicate standard deviation. 



3.3. Case examples 3 and 4 – Integrating deliberative and psychometric methods for 

assessing TVs and monetary values for marine and coastal ES in the UK	

Here we discuss a set of two UK case examples, which were both part of the second phase of 

the UK National Ecosystem Assessment (UK NEA, 2014) and integrated various instruments 

for assessing TVs into deliberative valuation. Participants considered the value of ES using 

group-based deliberative monetary valuation (DMV) and participatory multicriteria analysis 

(MCA), linked to a range of non-monetary valuation instruments, including participatory 

mapping, participatory systems modelling and subjective well-being indicators. The project 

team drew upon both VBN and TPB theories. The wider aspects of the case examples are 

discussed in greater detail by Jobstvogt et al. (2014), Kenter et al. (2014) and this issue, 

Kenter; Kenter et al., a., and Bryce et al. The first study considered a twin set of projects, the 

Inner Forth Futurescape and the Inner Forth Landscape Initiative, which involved coastal 

realignment, habitat restoration, and cultural rejuvenation of the Inner Forth Estuary in 

central Scotland. The second engaged with divers and sea anglers to consider the value of 

recreation and conservation of sites that were candidates for designation of potential marine 

protected areas (MPAs) across the UK.	

3.3.1 Methods	

The Forth study revolved around a series of nine valuation workshops with 52 community 

council representatives in total, where participants completed VBN questionnaires at the start 

and the end of the workshop, with a series of deliberative exercises in between: DMV 

eliciting both individual WTP and group-deliberated fair prices, a brief group discussion on 

TVs, participatory systems modelling and participatory mapping (Kenter, this issue).	

The MPAs study involved an online survey with 1,683 divers and sea anglers across the UK, 

combining a choice experiment to elicit use values and contingent valuation to establish non-

use monetary values for protecting MPAs (Jobstvogt et al, 2014) and a subjective well-being 

instrument with a combined VBN/TPB questionnaire (Bryce et al, this issue). A total of 185 

divers and anglers participated in 11 DMV or five MCA workshops held across the UK; of 

those 146 had participated in the online survey. The MPAs workshops, as in the Forth case, 

included a series of deliberative valuation exercises: an information-based discussion on 

marine biodiversity and ES, a ‘transcendental values compass’, storytelling and either 

contingent valuation questions (Kenter et al. this issue, a), or an MCA (Kenter et al., 2014) 

followed by a VBN/TPB retest questionnaire. Thus, in both case examples, we were able to 



assess potential changes in psychometric scores resulting from deliberation and the group 

process.	

Following Spash et al., (2009) and Lopez-Mosquera & Sanchez (2012), in the Forth and 

MPA DMV workshops we implemented the VBN and TPB by considering WTP as a 

statement of behavioural intent, including VBN and TPB parameters in the valuation models. 

For the MCA workshops in the MPA case example, we analysed potential changes in the 

VBN and TPB items as a result of the MCA deliberations, but we did not include a 

behavioural intention measure. 

The TVs component of the VBN questionnaires consisted of a list of three egoistic, three 

altruistic and three biospheric value indicator statements. Value descriptions were drawn 

from a short version (Stern et al., 1998) of the Schwartz values scale (Schwartz, 1992). The 

TVs numerical rating scale was identical to the Australian case; all other indicator statements 

followed a conventional 5-point Likert scale from ‘strongly agree’ to ‘strongly disagree’. For 

ecological worldview, we developed a shortened, 10 item version of the New Ecological 

Paradigm (NEP) scale (Dunlap et al., 2000) based on recommendations by Hawcroft & 

Milford (2010). We also used the NEP scale as a proxy for the TPB attitude construct 

folllowing López-Mosquera and Sánchez (2012). For the Forth study, we used four items 

each for AC and AR and personal norms, adapted from Steg et al. (2005) to our context. For 

the MPA study we used two items each to reduce participant burden in the lengthy online 

survey, which also included monetary and non-monetary valuation tasks. We also used two 

items each for subjective norms and perceived behavioural control, adapted from Wilson and 

Irvine (2012) to our specific context. Items and their constructs are listed in Table 5. 

Psychometric analyses were undertaken using STATA 12 (StataCorp). In the MPA study we 

analysed the efficacy of the scales and models using CFA and estimation of Cronbach’s alpha 

(as described in Case 1), and Structural Equation Models (SEMs). SEMS combine a 

measurement part of the model, similar to a CFA, and a structural part, which consists of 

assumed causal relations between factors, e.g. whether factor A influences B. Each 

relationship has an associated regression equation and these are simultaneously estimated. 

We applied the CFA and SEM to the MPAs online survey data. For the Forth study, we used 

the Multiple Group Method, a simple CFA approach more suitable for the small sample, 

which calculates a covariance matrix between hypothesised factors and indicators; indicators 

are then assumed to ‘load’ onto the factors that they most strongly correlate with (Steg et al., 

2005). To assess differences in scores before and after deliberation, we used paired sample t-

tests, or, where data were highly skewed, Wilcoxon signed-rank tests, with Bonferroni 



correction for seven comparisons. We also considered interactions between psychometric 

constructs and monetary values, by including interaction terms between the constructs and 

attributes in the interval regression (MPA study) and mixed logit models (Forth study) used 

to analyse the contingent valuation and choice experiment results; see Kenter et al. (this issue, 

a) and Kenter (this issue) for details on model specification. In the MPA study, we also 

considered direct effects of psychometric constructs on WTP. 

Both case examples also included deliberation that directly targeted TVs, in order to 

‘moralise’ (Kenter, 2016a, b; Lo and Spash, 2012) around the environmental issues and 

questions they were being asked to consider and to make TVs more explicit. In the Forth 

study, participants were asked to name and discuss TVs in an open-ended format, and link 

these to a conceptual system model to consider how future changes in ecosystem service 

provision might be evaluated across the touchstone of their TVs. In the MPAs study 

participants completed one stage of monetary valuation in the online survey (individual, non-

deliberated valuation), and four further stages in the workshops interspersed by two 

deliberative interventions. Stages 2 (individual monetary values) and 3 (group-based 

monetary values) followed an ‘information intervention’ relating to the MPAs and 

ecosystems under consideration. Stages 4 (individual) and 5 (group-based) followed a TVs-

focused intervention. This included a transcendental ‘values compass’ exercise, where 

participants were presented with an overview of the 56 value items developed by Schwartz 

and colleagues (Schwartz, 1994; Schwartz, 1992; Schwartz and Bilsky, 1987), and asked to 

pick their five most important values and discuss these in groups of 5-8 participants. This was 

followed by a storytelling exercise with the aim to bridge these TVs into context (see Kenter 

et al., this issue, a, for further detail). 

 

  



Table 5 Psychometric constructs and their indicators used in the Forth and MPAs case examples. 

 

Construct Theory Parameter Indicator statements: Forth and MPAs 
Egoistic values VBN EGO1 Authority, the right to lead or command. 

EGO2 Wealth, material possessions, money. 
EGO3 Influence, having an impact on people and events. 

Altruistic values VBN ALT1 Social justice, correcting injustice, care for the weak. 
ALT2 Equality, equal opportunity for all. 
ALT3 A world at peace, free of war and conflict. 

Biospheric values VBN BIO1 Protecting the environment, preserving nature. 
BIO2 Respecting the earth, harmony with other species. 
BIO3 Unity with nature, fitting into nature. 

New ecological 
paradigm (NEP) 

VBN, 
TPB 

NEP1 Humans have the right to modify the natural environment to suit their needs. 
(r) 

NEP2 When humans interfere with nature it often produces disastrous 
consequences. 

NEP3 Humans are severely abusing the environment. 
NEP4 The earth has plenty of natural resources if we just learn how to develop them. 

(r) 
NEP5 Plants and animals have as much right as humans to exist. 

NEP6 The balance of nature is strong enough to cope with the impacts of modern 
industrial nations. (r) 

NEP7 Despite our special abilities humans are still subject to the laws of nature. 
NEP8 The so-called “ecological crisis” facing humankind has been greatly 

exaggerated. (r) 
NEP9 The earth is like a spaceship with very limited room and resources. 
NEP10 Humans will eventually learn enough about how nature works to be able to 

control it. (r) 
   Indicator statements: Forth Indicator statements: MPAs 
Awareness of 
consequences 
(AC) 

VBN AC1 In the Forth, many species of plants 
and animals are under increasing 
threat from human activities. 

Many forms of life in our seas are 
under a real threat from human 
activities. 

AC2 Natural habitats are important for our 
standard of living. 

If the diversity of life in the seas 
would be diminished, it would not 
significantly impact on our economy. 
(r)  

AC3 Water pollution is a problem in the 
Inner Forth. 

 

AC4 If the diversity of local wildlife would 
be diminished, it would not impact on 
our local economy. (r) 

 

Ascription of 
responsibility (AR) 

VBN AR1 A clean and healthy environment in 
the Inner Forth depends on the 
support of people like me. 

I feel responsible for the plight of rare 
or endangered species of plants and 
animals. 

AR2 I feel responsible for the plight of rare 
or endangered species of plants and 
animals. 

I don't feel personally responsible for 
environmental issues, as they are the 
responsibility of government and 
industry. (r) 

AR3 I don’t feel personally responsible for 
environmental issues, as they are the 
responsibility of government and 
industry. (r) 

 



Construct Theory Parameter Indicator statements: Forth and MPAs 
AR4 I am jointly responsible for reducing 

pollution. 
 

Personal norms VBN NOR1 We should provide more space for 
other species to live and thrive in the 
Inner Forth. 

We should protect spaces for other 
species to live and thrive in our 
marine environment. 

NOR2 We should think about the economy 
of the Inner Forth first and only then 
about its environment. (r) 

We should think about the economic 
importance of the seas first, and only 
then about environment and 
conservation issues. (r) 

NOR3 My generation should feel obliged to 
leave the Inner Forth environment in 
a better condition than that we found 
it. 

 

NOR4 I don’t think we should make the 
environment a priority when we make 
important decisions about the future 
of the Inner Forth. (r) 

 

Subjective norms TPB SUB1  Most people important to me support 
taking action to protect the marine 
environment. 

SUB2  Most people important to me think I 
should support conservation of sea 
life. 

Behavioural 
control 

TPB BC1  It is easy to take action to support 
protection of the marine environment. 

BC2  It is difficult for me to do anything 
significant that would help 
conservation of sea life. (r) 

VBN: Value-Belief-Norm theory. TPB: Theory of Planned Behaviour. (r) signifies reverse coding. 
 

3.3.2 Results	

Example 3: Forth	

The results from the Multiple Group Method analysis differed substantially between the pre-

deliberation and post-deliberation data (  



Table	6). The pre-deliberated data showed a poor fit, with half of the AC, half the AR and 

half the norms indicators not loading onto their a priori construct. After deliberation, all 

items loaded as expected, apart from AR3, which was excluded in further analysis. Similarly, 

before deliberation, Cronbach alpha scores were inadequate (< 0.6) for AC, AR, personal 

norms and egoistic values, and were marginal for NEP (0.61). Afterwards, they substantially 

improved for all constructs, showing high consistency for NEP (0.79) and altruistic values 

(0.84), very high consistency for biospheric values (0.95) and adequate consistency for other 

factors. Conversely, the consistency of egoistic values dropped further (from 0.53 to 0.31). 

Thus, apart from egoistic values, it appears participants responded to the statements more 

consistently after deliberation, and as a result the psychometric instrument became more 

reliable. However, it was not possible to establish to what degree learning through 

deliberation contributed to this effect, and to what degree practice with the instrument.  

In terms of values, altruistic (mean 5.25 pre-deliberation, on a -1 to 8 scale, SD=.05) and 

biospheric scores (4.91 pre-deliberation, SD=.02) scored high in terms of importance, 

whereas egoistic values were seen to be relatively unimportant (2.84 pre-deliberation, 

SD=.22). Biospheric values increased significantly post-deliberation (5.39, SD=5.39, 

p<0.05). NEP scores were moderately pro-environmental (mean 3.60 on 1-5 scale, SD=.38), 

and significantly increased (3.78, SD=.40, p<0.1) after the deliberative exercises. AC and AR 

and personal norms also increased post-deliberation, but these differences were not 

established as significant following Bonferroni correction. Overall, indicators suggested that 

participants had a high level of environmental awareness and a pro-conservation moral stance 

(Table 7). 

We also considered the relation between psychometric scores and WTP in the monetary 

valuation (see Kenter, this issue, a, Table 6, for logit model results). Participants with 

stronger pro-environmental personal norms were significantly more likely to choose a 

conservation scenario over business as usual. Participants with a greater AR for 

environmental issues were willing to pay significantly and substantially more tax, with an 

increase in AR of one point leading to a WTP increase of up to 72% (Kenter, this issue, a). 

Other constructs did not significantly influence monetary values. 

 

	  



Table 6. Forth case example: correlations between items and factors in the multiple group method analysis, and 
Cronbach’s alpha (standardised).  

  Pre-deliberation  (n = 52)   Post-deliberation  (n = 52)  

 Alpha AC AR NOR Alpha AC AR NOR 

AC1 0.51 
 

0.36 0.40 0.20 0.73 
 

0.55 0.50 0.43 
AC2 0.14 0.32 0.30 

0.46 
0.12 0.22 

AC3 0.49 0.35 0.27 
0.59 

0.19 0.25 

AC4 0.77 0.02 0.01 0.78 0.13 0.43 
AR1 0.50 (0.59)* 

 
 

0.36 0.62 0.35 0.48 (0.62)* 
 

0.07 0.58 0.38 
AR2 0.41 0.67 0.39 0.36 0.68 0.30 
AR3 0.29 0.11 0.13 0.04 -0.04 0.06 
AR4 0.10 0.23 0.45 0.23 0.45 0.43 
NOR1 0.50 0.20 0.50 0.46 0.69 0.43 0.54 0.53 
NOR2 0.27 0.24 0.07 0.30 0.24 0.34 
NOR3 0.12 0.54 0.44 0.17 0.51 0.59 
NOR4 0.09 0.12 0.20 0.33 0.16 0.40 
Bold face indicates the highest correlation between an indicator and an assumed factor above 0.3. 
AC: awareness of consequences beliefs; AR: ascription of responsibility beliefs; NOR: personal norms. For item descriptions see  

Table 5. * Values in brackets: alpha with AR3 dropped. 

 

Table 7. Forth case example: psychometric score means. 

 Pre-deliberation  (n = 52) Post-deliberation  (n = 52)  

Mean SD Mean SD 

Egoistic values 2.84 .22 2.70 .48  

Altruistic values 5.25 .05 5.63 .10  

Biospheric values 4.91 .02 5.39 .06 ** 

New Ecological Paradigm 3.60 .38 3.78 .40 * 

Awareness of consequences 3.89 .18 4.10 .08  

Ascription of responsibility‡ 3.83 .12 4.05 .20  

Personal norms 4.05 .09 4.16 .12  

* Significant difference between pre- and post-deliberation results at p<0.1 (paired t-test with Bonferroni correction for 7 comparisons); **: 
p<0.05; ‡AR3 indicator dropped. Values on a -1 to 8 scale (-1:opposed to this value; 0: not important, 7:supreme importance), others on a 
1-5 scale (strongly disagree to strongly agree). For item descriptions see Table 2. 

 

  



Example 4: MPAs	

The CFA (Kenter et al. 2014, p. 246) and SEM (Figure 4) used for the MPA case example 

showed good model fit (CFA: RMSEA=0.038; CFI=0.98; TLI=0.96; SRMR=0.024; 

CD=0.97; SEM: RMSEA=0.040; CFI=0.95; TLI=0.93; SRMR=0.049; CD=0.998) . The CFA 

demonstrated adequate loadings, except for AC (Kenter et al. 2014), which were dropped 

from subsequent analysis in the SEM. The SEM indicated that NEP was very strongly and 

positively predicted by biospheric values (b=0.93, all SEM structural coefficients p<0.001). 

Connections between altruistic (b=-0.28) and egoistic (b=-0.31) value types and NEP were 

weaker and negative. Biospheric values also predicted AR (b=0.27), but their indirect effect 

mediated through NEP was stronger. NEP substantially predicted AR (b=0.48). AR did not 

substantially predict norms (b=0.15), while the unmediated effect of NEP on norms was very 

strong (b=0.81).	

As to scores, biospheric (mean 4.98 for survey scores on a -1 to 8 scale, SD=1.43) and 

altruistic TVs (4.88, SD=1.41) scored substantially higher than egoistic values (3.18, 

SD=1.43). Relatively high NEP scores (mean 3.95 on a 1-5 scale, SD=0.56) suggested that 

participants rendered a mostly pro-environment worldview. Subjective norm scores (3.79, 

SD=0.85) suggested that participants believed those that those who they associated with felt 

we should conserve the marine environment. For the sample participating in the workshop, 

two factors changed significantly in their mean scores before and after deliberation (Table 8). 

For both the DMV and MCA workshop types, egoistic TVs, though low already, declined 

substantially (from 2.86, SD=1.25, to 2.25, SD=1.61 for DMV [p<0.05] and from 2.74, 

SD=1.13, to 2.02, SD=1.25, for MCA [p<0.01], on the -1 to 7 scale). Altruistic TVs declined 

somewhat for both types of workshops, but this was only significant for the DMV 

participants (from 4.85, SD=1.43, to 4.46, SD=1.48, p<0.05). 

In terms of monetary values, participants with stronger altruistic and biospheric values had 

significantly higher WTP in the survey (β=0.153, standard error [SE]=0.080) meaning that 

for every point increase in the mean of six biospheric and altruistic value indicators WTP 

increased by log 0.153; due to a log-link function in the model specification this cannot be 

specified as a percentage effect; see Table 8 in Kenter et al., this issue, a, for model 

parameters). This effect then disappeared in stages 2-3 of the workshops. However, in stages 

4-5, after the values compass and storytelling intervention, altruistic and biospheric TVs 

again positively predicted WTP to the same degree as the survey.  



Egoistic values also followed a complex pattern. In the online survey, they negatively 

influenced WTP to the same degree that biospheric/altruistic values influenced WTP 

positively (β=-0.153, SE=0.088). In the individual valuation stages of the workshops, this 

effect disappeared and egoistic values even appeared to have a positive impact on WTP 

(βcontrast-stage2vs1=0.274, β contrast-stage4vs1=0.221, SE=0.095;). In the group-based deliberative 

valuation stages, however, egoistic values again negatively influenced WTP to the same 

degree as in the online survey. Also, in stage 5, the final, group-based valuation following the 

values compass and storytelling intervention, the degree to which participants’ egoistic TVs 

decreased, significantly and positively influenced their WTP (β=	0.132, SE=0.065). 

Subjective norms did not affect monetary values in the online survey but significantly 

decreased them in the workshops (βcontrast-stage2vs1=-0.260, βcontrast-stage3vs1=-0.287, βcontrast-

stage4vs1=-0.344, βcontrast-stage5vs1=-0.254, SE=1.33) i.e. those who believed that their social 

connections had pro-conservation norms were willing to pay less themselves. NEP did not 

significantly influence monetary values (Table 8 in Kenter et al., this issue, a). 

	



	

Figure 4. Structural equation model of the MPA online survey data based on the Values-Beliefs-norms model. 
Standardised parameters depicted. See   
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Table 5 for explanation of indicators. RMSEA: Root Mean Square Error of Approximation; CFI: Comparative 
Fit Index; TLI: Tucker-Lewis Index; SRMR: Standardised Root Mean Square Residual; CD: Coefficient of 
Determination. 

	

Table 8. MPAs case example: psychometric score means and Cronbach’s alpha (standardised).  

 Alpha Means: all 
online survey 
participants  (n = 
1195-1220^) 

Means: DMV participants  (n = 95) Means: MCA participants  (n = 51) 
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EGO† .59 .67 3.18 1.43 2.86 1.25 2.25 1.51 * 2.74 1.13 2.02 1.25 ** 

ALT .78 .76 4.88 1.41 4.85 1.43 4.46 1.48 * 4.98 1.49 4.65 1.56  

BIO .90 .78 4.98 1.43 5.02 1.35 5.07 1.35  5.29 1.29 5.12 1.21  

NEP .70 .76 3.95 0.56 3.96 0.56 3.82 0.73  4.11 0.49 4.16 0.44  

AC .26 .58 4.37 0.77 4.46 0.69 4.13 1.16  4.66 0.59 4.66 0.54  

AR .55 .32 3.68 0.93 3.89 0.87 3.74 0.94  4.02 0.81 4.1 0.68  

NOR‡ .42 .42 4.37 0.72 4.51 0.58 4.22 0.98  4.56 0.75 4.27 0.71  

SUB .73 .75 3.79 0.85 4.07 0.72 3.94 0.90  3.97 0.73 4.20 0.76  

BC .38 .58 3.12 0.95 3.23 1.01 3.17 1.09  3.27 0.99 3.14 1.11  

* Significant difference between pre-and post-deliberation scores at p<0.05; ** p<0.01; Bonferroni correction applied for 18 comparisons. 
^Not all survey participants completed the whole survey and there were some differences in no. of missing values between constructs. † 
EGO2 indicator dropped; ‡ Wilcoxon signed-rank test used to account for skewness; otherwise paired t-test used. EGO: egoistic values; 
ALT: altruistic values; BIO: biospheric values; NEP: New Ecological Paradigm (environmental worldview); AC: awareness of 
consequences beliefs; AR: ascription of responsibility beliefs; NOR: pro-environmental norms; SUB: pro-environmental subjective norms; 
BC: behavioural control. SD: standard deviation. Values on a -1 to 8 scale (-1:opposed to this value; 0: not important, 7:supreme 
importance), others on a 1-5 scale. For item descriptions see Table 2. 

	 	



4. Discussion 

We demonstrated how TVs can be assessed in ecosystem management studies.  In some 

instances, TVs directly affect behaviour and value indicators, and in other instances indirectly 

through beliefs and norms. These patterns emerged through both survey-based and 

deliberative valuation techniques. In this discussion, we compare and contrast the content and 

structure of TVs across case examples, and where appropriate, the effect of deliberation on 

values.  We will then consider similarities and differences on the direct effects of values on 

behaviour, or indirect effects through intermediate constructs including environmental 

worldview, AC, AR, personal and subjective norms and attitudes. We conclude with a short 

discussion of implications for ecosystem management, and future research directions. 

4.1 Ecosystem service valuation and the elicitation of TVs 

Cases 1, 3 and 4 measured biospheric, altruistic and egoistic values using modified versions 

of Schwartz’s values survey whereby values were elicited using 9-point numerical rating 

scales.  Case 1 was based on a short version of environmentally relevant values tested and 

validated by de Groot and Steg (2008) whereas Cases 3 and 4 employed a modified version 

tested and validated by Steg et al. (2005). Values in Case 2 were elicited using a participatory 

action research (Kenter et al., 2011) technique, where participants expressed importance by 

dividing up an allotted number of stones. Regardless of the different methods of 

measurement, in all cases biospheric values (or scenarios representing conservation 

outcomes) were rated the highest, followed by altruistic and egoistic values. 

Three cases examined the effect of deliberation on TVs (Cases 2-4). Deliberation explicitly 

focused on TVs, and on bridging TVs into context through systems modelling and 

storytelling. Case 2 findings are consistent with well-established TV conceptions (Schwartz 

and Bardi 2001) in that TVs did not readily change. In this case, biospheric values were at the 

fore from the start, in part because of past efforts of local organisations and previous large-

scale participatory environmental research (Kenter and Fazey, 2015). Participatory 

psychometric results indicated that deliberation did not shift the relative importance of 

biospheric, altruistic and egoistic TVs, but the discussions effected how these were expressed 

in beliefs around consequences and responsibility, and then translated into contextual norms, 

where participants shifted the moral onus to protect ecosystem services to communities and 

away from outside aid. 

In contrast, Cases 3 and 4 indicated TV shifts in terms of increasing biospheric values (Forth 

study) and decreasing egoistic values and altruistic (MPA study). These latter findings raise 



questions about the enduring nature of TVs.  TVs theory suggest that values transcend 

specific situations and are enduring across the life span (Manfredo et al., 2014; Schwartz and 

Bardi, 2001; Schwartz, 1994, 1992) but our results suggest that deliberation can change the 

nature and intensity of these values, at least temporarily. In Case 4, the decrease in altruistic 

values may at first appear counterintuitive, but when we consider the three types of TVs 

together, it is evident that biospheric values scored highly from the start, and rather than 

increasing absolutely in scores, they increased relatively through the decreases in egoistic and 

altruistic value scores. This increased relative importance of biospheric TVs may be a 

reflecting of the way that biospheric TVs were highlighted in exercises such as the 

storytelling in the MPA study, where many stories reflected on the intimate relations 

participants had with their environment (Kenter et al., this issue, a). In case 3, biospheric 

values and altruistic values increased and egoistic values decreased, though the latter two 

changes were not statistically significant with the small sample size. Here the very strong 

influence of AR on monetary values was of particular interest. Responsibility for the 

environment clearly relates to both biospheric and altruistic TVs, and indeed questions of 

responsibility frequently arose in the group deliberations when debating which alternative to 

choose in the choice experiment. For example, when considering prevention of local species 

extinctions, one of the choice experiment attributes, although species would might still 

survive elsewhere participants felt they had to take responsibility for ‘their bit’ (Kenter, this 

issue) to ensure global survival. 

Thus, deliberation about ecosystem management futures, where participants are debating and 

making explicit their deeper held environmental values in a practical context, may not just 

change the way that participants evaluate specific projects but may also change how they feel 

about the relative importance of living in harmony with the environment compared to other 

life goals. However, we are uncertain about the longevity of these value shifts given that they 

were assessed immediately post-deliberation, and that they appeared to be influenced, to 

some degree, by where the emphasis lay in terms of the deliberations. It may be that 

deliberation ‘triggers’ dormant TVs and highlights some at the cost of others (Kenter et al, 

this issue, b), which may be a temporary effect unless deliberation is long-term, or repeated; 

temporal endurance of value change through deliberation is yet an unexplored area of 

research.  

While the case examples highlight the relevance of biospheric, altruistic and egoistic values, 

which have been the focus of environmental psychology, this leaves out other TVs that can 

also relate to environmental management, particularly values that are relevant procedurally, 



e.g. around responsibility, fairness, justice and participation. These may equally shape 

peoples’ attitudes towards environmental projects and policies, and their behaviour in relation 

to these, and are likely to impact on how people perceive and frame ES valuation (O’Neill, 

2007). These values are only partially captured in the way that environmental psychology has 

conceptualised altruistic values. From qualitative evidence around the deliberations in the 

monetary valuation results in the Forth and MPAs case examples, fairness and responsibility 

values appeared to be as important as biospheric values in changing WTP following 

deliberation (Kenter et al, this issue, a; Kenter, Watson & Jobstvogt, this issue). In Case 2, 

deliberations referred back to core shared cultural values of land  and benefits gained from it 

(hemoti); discussion (hekarigi) with and asking permission (herongogi) of everyone who may 

be affected by a decision; and mutual care (hemakuani) for welfare, safety and possessions 

(Fazey et al., 2010). Participants’ discussions indicated that these values affected how people 

considered questions around responsibility and norms as much as TVs explicitly included in 

the psychometric exercise. 

Apart from these exploratory findings, most of our empirical investigation concentrated on 

TVs related to biospheric, altruistic and egoistic orientations. Future research could broaden 

psychometric explorations in relation to ecosystem services to other dimensions of value, for 

example Schwartz’s (1994) axis of openness to change vs tradition. Also, TVs that 

specifically relate to equity concerns (fairness, responsibility, justice, participation etc.) are 

likely to be a fruitful avenue of psychometric exploration. This may relate both to the 

important distributional implications of trade-offs in ecosystem service management, and to 

the valuation and management processes by which trade-offs, rights and obligations are 

established. 

4.2 Direct and indirect effects of TVs on behaviour 

TVs are not generally conceived as directly determining behaviour, but are mediated by 

beliefs and norms (e.g., Stern et al. 1999; Steg et al. 2005).  It is therefore important to 

understand the chain of influence between TVs and contextual values and behaviour.  In the 

Australian case, in line with VBN theory, TVs did not have significant direct effects on 

native vegetation planting behaviour. Biospheric values had significant effects on AC and 

personal norms about native vegetation conservation (Raymond et al. 2011), suggesting that 

they are important in the formation of attitudes to valued objects. In contrast, in Cases 2 and 

3, TVs did influence WTP directly, as well as impacting intermediate constructs.  



The effect of environmental beliefs and norms on behaviour varied across case examples. In 

the Forth case, participants with more pro-environmental personal norms and greater AR for 

environmental issues were willing to pay significantly more than others to prevent species 

extinction; however, in the Australian example there was no significant effects of personal 

norms on behaviour (AR was not measured). In the MPAs case personal norms did not 

impact on WTP but subjective norms had a negative effect. These findings are consistent 

with previous research that show significant effects of subjective norms on behaviour (e.g., 

López-Mosquera and Sánchez, 2012).  

In case 1, the direct and indirect effect of values, beliefs and norms on self-reported intended 

behaviour were modest, and in cases 2-3 effects on WTP were moderate. Further, Case 1 

revealed that established models including VBN theory constructs are better predictors of 

behavioural intention than actual self-reported behaviour. While there is no literature base in 

the monetary valuation literature that provides a hallmark for effects of TVs and associated 

constructs, weak effects and intention bias are a consistent critique within environmental 

psychology (Gifford, 2014). To address known explanatory issues, recent studies suggest the 

use of multi-level models which concurrently examine the interactions among individual and 

group psychological processes and the environmental context in which one is situated 

(Manfredo et al., 2014). Empirical frameworks that support the validity and reliability of such 

models are urgently needed in ecosystem management research. 

4.3 Implications of comparative findings for ecosystem service valuation and management 

From the perspective of economic valuation, the significant effects of TVs, norms and AR on 

WTP, as found in cases 3-4, challenge the notion that WTP is empirically an ethically one-

dimensional, utilitarian construct. This beckons the question of what WTP does represent, at 

least for environmental goods, given that ES are often complex, public and non-marketed, 

and urges philosophical and methodological reflection on whether alternative conceptions 

and applications of valuation can provide a better account of plural values. For example, 

Orchard-Webb et al. (this issue), provide an example of Deliberative Democratic Monetary 

Valuation, where social WTP is established directly through deliberation and negotiation, and 

on the basis of communicative rationality principles, rather than through utility models. 

Ethical and normative concerns and the broader life goals that TVs represent, and the beliefs 

that mediate between TVs and behaviour can clearly be influenced by such deliberative 

interventions. In terms of valuation, the impacts of such interventions on different 

psychological constructs are still poorly understood and require further attention. 



However, these findings also highlight that ecosystem managers cannot just focus policy 

instruments on monetary drivers of change. Any change of behaviour wrought by a scheme 

will be short term unless policy instruments target the underlying antecedents (including 

motivations) of that behaviour (Cromton, 2010). For example, scheme objectives could also 

focus on an increase of awareness of the consequences of native vegetation conservation or 

the activation of personal norms related to the planting behaviour.  Government bodies can 

learn from non-government organisations and the commercial sector about how to change 

public attitudes and behaviours through the direct targeting of personal and social norms 

related to the behaviour.  This may entail the creation of coherent and eloquent messages 

which target personal and social norms related to biodiversity and ecosystem service 

conservation. 

For example, “GetUp!”, a left-leaning Australian activist group, provides a good example 

about how to engage personal and social norms with respect to conservation issues.  In 2014 

and 2015, it has waged a successful campaign against the Australian Government’s licence to 

Adani Minerals to drop mine tailings on to the Great Barrier Reef. Engagement has involved 

the activation of injunctive and descriptive norms. As part of their communication, GetUp 

frequently refers to their core values of social justice, cultural diversity, ecological 

sustainability and economic fairness, or uses salient metaphors or communication frames to 

describe them. However, it is unclear how in examples such as this, individual TVs become 

collectively shared and communicated. The translation of individual values into collective 

values through processes of enculturation is an important area of research in ecosystem 

management. 

The case examples have also indicated the importance of contextualising TVs, providing 

opportunities for people to learn by applying their TVs to specific situations and ecosystem 

service trade-off questions, for example through participatory systems modelling. This 

approach can lead to changes in the way that people perceive trade-offs, allowing them to be 

made in a more informed way that also is more reflective of their TVs. Combining 

consideration of TVs with learning in relation to specific contexts through deliberation may 

be a particularly potent way to engender social learning (Reed et al. 2010). Exposure to and 

reflection on different perspectives can generate change in the way that participants view the 

social-ecological system, for example in terms of the state of the environment or the 

consequences of policies or behaviour (Bardi & Goodwin 2011). Importantly, deliberation 

and social learning both suggest that social interactions have potential for helping elicit TVs 

that may otherwise be difficult to access (Kenter, Reed and Fazey, this issue). 



In terms of policy to support pro-environmental behaviour, what is needed are campaigns 

founded on a portfolio approach: providing a range of policy instruments that are targeted to 

different types of motivation, including economic, moral, normative, psychological, physical, 

experiential and spiritual. Such policy could be informed by complex systems or multi-level 

models which begin to account for unexpected feedbacks between humans and natural 

systems, and the potential for a range of drivers of pro-environmental behaviour, depending 

upon the social-ecological context.   

Conclusions 

Drawing upon empirical work from cases in Australia, the Solomon Islands and United 

Kingdom, we demonstrated how transcendental values (TVs) could be assessed to support 

ecosystem management.  Our findings reveal the importance of assessing TVs in ecosystem 

management and valuation, given that they directly affect intentions to manage ecosystem 

services and WTP for ecosystem services. They also indirectly influence conservation 

behaviour and monetary values through beliefs and norms. These findings support the general 

tenants of VBN theory and TPB.  However, in some cases the link between intention and 

actual ecosystem management was weak or insignificant, highlighting the issues associated 

with using linear pro-environmental behaviour theory in the prediction of high cost behaviour 

such as native vegetation conservation. More revealing findings could be made by 

considering how different types of ecosystem services can be managed by activating a 

broader range of transcendental values, including consideration of TVs that relate to social 

and institutional aspects of ecosystem management, such as equity and justice considerations. 

We therefore encourage future research to consider which transcendental values are most 

likely to influence the management of ecosystem services, and how these relationships are 

influenced by different biophysical and social-cultural factors. 

We added to existing pro-environmental behaviour literature by demonstrating that TVs and 

subjective norms can change through deliberative valuation between actors.  While these 

findings are correlational, they challenge past research that has found general stability in TVs 

across the life span.  We recommend future research consider the effect of deliberation and 

social learning on TVs and behaviour in other settings, considering the impact of key factors 

such as how TVs are elicited and discussed, how groups are composed and how the process is 

designed and facilitated. 
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