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Abstract  
There is increasing recognition of the need to unite analytical and participatory methodologies to 
establish more comprehensive valuations of ecosystem services and move beyond individual 
conceptions of value. This research integrates a three-stage choice experiment with participatory 
systems modelling, participatory mapping and psychometric analysis in a coastal case study in 
Scotland. It aimed to explore contrasts between individual willingness to pay and shared values 
expressed as group-deliberated fair prices, how deliberation on social-ecological systems would 
impact on value formation, and how participatory mapping might elicit distinct values not reflected in 
the monetary valuation. Results indicated marked differences between individual and deliberated 
group values, with deliberated individual values falling between the two. The systems modelling 
intervention combined with explicit discussion of transcendental values (life goals and guiding 
principles) generated significant learning and helped to better reflect transcendental values in 
monetary values. The deliberations and fair price framing shifted participants towards a public policy 
perspective, balancing benefit trade-offs with questions of fairness and responsibility. The highly 
localised nature of many values expressed through participatory mapping suggests that much of these 
places-based values would have been under-recognised by monetary valuation alone. 

Keywords 
Fair price; social-ecological systems; Deliberative Value Formation model; public policy model of 
value expression; cultural ecosystem services 

Highlights  
• Novel methodology integrating multiple deliberative methods for ES valuation 
• Comparison of individual and deliberated individual WTP and group fair prices 
• Use of fair price value indicator shifted participants to public policy perspective 
• Systems modelling helped participants value ES from broader social-ecological perspective 
• Participatory mapping elicited localised values under-recognised by monetary valuation 

1 Introduction  
In recent decades there is increasing interest among policy makers and environmental managers for a 
way of working with environmental issues that integrates nature conservation with human values and 
social-economic considerations. The Convention on Biological Diversity has termed this way of 
working the Ecosystem Approach, defined as  “a strategy for the integrated management of land, 
water and living resources that promotes conservation and sustainable use in an equitable way” (CBD, 
2004). Principles of the approach include inter alia the recognition of the dynamic nature of 
ecosystems, conservation of systemic structure and function for the maintenance of ecosystem 
services, the integration of local knowledge into management, decentralisation of environmental 
governance and high levels of stakeholder participation. 

The Ecosystem Approach also recognises that ecosystem services are frequently undervalued and 
difficult to incorporate into markets (Carpenter et al., 2006; Daily et al., 2009; TEEB, 2010). Stated 
preference approaches (contingent valuation and choice experiments [CEs]) have been recognised as 
flexible tools for valuing non-marketed ecosystem services, with their ability to assess a very broad 
range of goods (Carson and Hanemann, 2005). Typically, they are administered via questionnaires 
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where respondents are asked for their willingness to pay (WTP) for ecosystem services in 
hypothetical scenarios. However, there have been longstanding concerns about people’s ability to 
make valid choices through those means. People may have difficulty understanding the complexity of 
environmental benefits and may need time to think and deliberate (Alvarez Farizo et al., 2007; 
Christie et al., 2012; Lienhoop and MacMillan, 2007a; Nunes and van den Bergh, 2001). More 
fundamentally, the assumption underlying conventional economic approaches that these values are 
purely individual has been critiqued (Dietz et al., 2009; Kenter et al., 2011; 2015; Lo and Spash, 2012 
Irvine et al. this issue). 

A wide range of deliberative and participatory methods exist that harness shared social processes to 
engender learning, reflect on and exchange values, consider alternatives, and plan actions (Chambers, 
2002; Christie et al., 2012; Fazey et al., 2010; Kallis et al., 2006; Kenter, 2016a; Kenter et al., 2014; 
Kumar, 2002; Mason, 2015; Reed et al., 2013). Deliberative Monetary Valuation (DMV) has been 
described as a ‘hybrid’ analytical-deliberative method (Fish et al., 2011b). By integrating scientific or 
technical forms of analysis with deliberation, both facts and values can be made more transparent, 
allowing them to be contested (Fish et al., 2011a; Kenter, 2016a). 

Nonetheless, there have been few empirical DMV studies. Most DMV studies thus far have focused 
on considering how deliberation helps to inform preferences (Kenter, 2016b), where deliberation is 
typically structured through presentation of information combined with focus groups or in-depth 
discussion groups or, occasionally, citizens juries (Bunse et al., 2015). However, lessons from the 
literature on participation and education can be drawn that effective learning may require more active 
approaches (Daniels and Walker, 1996; Fazey et al., 2005; 2007; McCrum et al., 2009; Pretty et al., 
1995). Also, information-driven methods have ignored the broader social-ecological context in which 
decisions are evaluated. Finally, regardless of the promises of deliberation, certain aspects of 
ecosystem services may be intrinsically difficult to recognise through monetary approaches, not just 
because of ethical concerns (e.g. Cooper et al. this issue) but also because their concrete, place-based 
nature may be a poor fit with the hypothetical counterfactuals typical of stated preference methods. 

To address these issues, this study developed a novel methodology that brought together DMV with 
two other deliberative methods: participatory systems modelling (PSM) and participatory mapping. 
The integration of PSM into DMV aimed to open up deliberations to a deeper understanding of 
interrelations between different aspects of social-ecological systems, potentially achieving significant 
social learning. The inclusion of participatory mapping aimed to provide a broader set of values than 
may be possible through monetary valuation alone. 

In the design of the DMV process, information-based and values-based deliberation were brought 
together on the basis of the Deliberative Value Formation model (DVF), a novel theoretical 
framework developed by Kenter, Reed and Fazey (this issue) for the design and analysis of 
deliberative valuation. To consider the impacts of deliberation, pre- and post-deliberation values were 
elicited. I also considered differences between individual WTP and fair price payment terms, and used 
psychometric tools to help empirically understand value changes. 

By integrating these different methods, this study thus aimed to investigate: 1) potential differences 
between individual and deliberated individual values, and shared values expressed through group 
deliberated fair prices; 2) how the different key factors conceived of by the DVF influenced 
deliberation outcomes, and what was the effect of deliberation about social-ecological systems; 3) 
ways in which participatory mapping might elicit distinct values that were not reflected in the DMV, 
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and whether integration of the different monetary and non-monetary methods delivered a more 
comprehensive valuation outcome. 

These questions were explored through an in-depth regional case study in a peri-urban coastal 
landscape in Scotland. Together with a second paper in this issue, Kenter et al. (this issue, a), which 
had similar objectives but applied a different combination of deliberative methods to evaluate a 
national scale policy issue, these were some of the first studies to explicitly contrast deliberated 
individual and group values in DMV (Alvarez Farizo et al., 2007) and use fair price value indicators 
(Kenter et al., 2011; Szabó, 2011). This was also the first study I am aware of to integrate PSM into 
monetary environmental valuation, and to bring together DMV and participatory mapping. Before 
describing methods and results, in the following section I will introduce in more detail the notion of 
deliberative value formation, the use of fair price value indicators, and PSM and participatory 
mapping in terms of how they might enhance DMV.  

2 Background 

2.1 Deliberative value formation 
Empirical DMV research so far has largely focused on developing methodologies for eliciting 
deliberated preferences, and deliberation has primarily been viewed as a means to improve value 
elicitation (Bunse et al., 2015; Lo and Spash, 2012). The notion of deliberation as a process of value 
formation, in addition to value elicitation, has not been considered in any detail, and there is a need to 
understand how processes of value formation might be constituted and how values are influenced and 
shaped in group-based deliberative valuation processes. Also, DMV (and ecosystem service valuation 
generally) has thus far primarily focused on contextual values, largely ignoring transcendental values 
(Raymond and Kenter, this issue). Transcendental values are the overarching guiding principles and 
end-goals that guide our lives (Kenter et al., 2015). They stand in contrast to contextual values that 
describe context-specific opinions of importance or worth, and indicators thereof such as monetary 
values, ratings and rankings. 

To investigate these questions this investigation builds on the Deliberative Value Formation (DVF) 
model (Figure 1), a theoretical framework to ground approach to the design and analysis of 
deliberative valuation, described in detail by Kenter, Reed and Fazey elsewhere in this issue. The 
DVF conceives value formation as an interaction between shared and individual transcendental values 
and context-specific information, which generates beliefs, norms and contextual values. A number of 
key factors in the value formation process are identified, such as the ability of participants to 
deliberate, the intensity of the process and the extent of exposure to new information. These 
determine whether problematic outcomes of deliberation arise, such as social desirability biases, or 
positive outcomes are achieved. 
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Figure 1 The Deliberative Value Formation (DVF) model, providing a theoretical template of 
how an individual forms contextual values and indicators through deliberation with others, the 
key factors that influence this process and its potential outcomes. Arrows indicate the direction 
of influence. Worldviews and transcendental values, while they influence the deliberative 
process, are assumed to be relatively enduring and are only likely to change as a result of long-
term or repeated deliberative processes (dashed arrows). Source: Kenter, Reed and Fazey (this 
issue). 

 

2.2 Participatory systems modeling 
Many of the potential positive outcomes of deliberation as conceived by the DVF, such as enhanced 
systemic understanding or enhanced capacity to deliberate, overlap with the social learning 
aspirations of PSM. PSM is a process that involves creation of a model by groups of stakeholders 
through the development of shared understanding of the system (Beall and Zeoli, 2008; Van den Belt, 
2009; 2004). Models represent a simplified understanding of the world. They can be used for 
prediction, to engender understanding, and to explore possibilities. Complex systems, such as social-
ecological systems, are characterised by emergent behaviour: complex behaviour, properties and 
patterns that arise through positive and negative causal feedback loops (Kay and Regier, 2000; 
Richardson, 2005). System dynamics models focus on understanding complex relationships and 
feedback structures (Coyle, 1996) and are usually based on some kind of conceptual diagram that 
illustrates causal influences between components of the system.  PSM is a process that involves 
creation of such a model by groups of stakeholders through the development of shared understanding 
of the system (Beall and Zeoli, 2008; Van den Belt, 2009; 2004). Full involvement of stakeholders in 
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model development fosters ownership of the model and increases the chance of adoption as an aid in 
decision making, but it can also lead to new insights into how the system functions and in this way 
generate considerable learning among participants (Standa-Gunda et al., 2003).  

PSM has been used in a wide array of contexts. Examples include endangered wildlife management 
(Beall & Zeoli, 2008), climate change adaptation (Bizikova et al., 2009), watershed management 
(Brown Gaddis et al., 2007; Videira et al., 2009), water resource planning (Cockerill et al., 2009; 
Kallis et al., 2006), land use planning (Jones et al., 2009; Prell et al., 2007), sustainable forest 
management (Mendoza and Prabhu, 2005; Standa-Gunda et al., 2003), tourism management 
(Patterson et al., 2004), balancing conservation and development goals (Sandker et al., 2010), public 
sector administration (Van den Belt et al., 2010), and marine spatial planning (Scott et al., 2016). 
Increasing participation, the use of deliberation, and the application of social-ecological systems 
approaches become particularly pertinent to valuation of ecosystem services when realising that the 
inherent uncertainty of complex systems implies gives rise to multiple legitimate understandings 
(Garmendia and Stagl, 2010). Nonetheless, to date there have been no studies that integrate monetary 
valuation and systems modelling using a participatory approach. 

2.3 Fair price value indicators 
There has also been little investigation in how deliberation interrelates with different ways that 
participants might perceive WTP, or the use of value indicator alternatives to individual WTP, such as 
fair prices. The question of what type of value indicator or payment term to use is linked to questions 
around how valuation is framed. The conventional interpretation of stated preferences is a ‘purchase 
model’, where participants’ WTP is seen as an exchange value for the purchase of beneficial 
consequences. Kahneman and colleagues have questioned this, suggesting that WTP in stated 
preferences are more of an attitudinal expression of suppport for a good cause, which may be called a 
‘contribution model’ of WTP (Kahneman and Ritov, 1994). A third possibility is what Dietz et al. 
(2009), in their DMV study, called a ‘public policy model’. Here, participants might base their 
judgement on questions such as whether policy action is necessary and effective, whether there are 
undesirable side effects, and what are the equity implications. While Dietz et al. (2009) elicited values 
solely as individual WTP, their conception of a public policy model of decisions on payments 
matches the conception of a fair price value indicator. Here participants are asked to deliberate not 
about the welfare effect of a policy on them individually, but its appropriateness and desirability for 
society in terms of the price tag attached to it (Sagoff, 1998). The two studies that have used fair price 
value indicators to date, Kenter et al. (2011) and Szabó (2011), have not provided much discussion of 
how fair prices might be interpreted on the basis of their empircal results, or investiage how they 
might contrast with individual WTP; these questions will be addressed in this study. 

2.4 Participatory mapping 
Even when applied in a deliberative format, and regardless of the way payments are conceived, 
monetary valuation ultimately seeks pragmatic outputs in terms of monetary value statements 
(Orchard-Webb et al. this issue). This framing constrains values into the format of trade-offs, which 
only reflect a subset of our values and choices (Holland, 2002). Also, certain aspects of value, such of 
sense of place, spiritual values and aesthetics, may be inherently unsuitable for monetisation (Daniel 
et al., 2012; Cooper et al., this issue) and communal values may be more recognisable through 
qualitative approaches (Collins et al., this issue; Ranger et al., this issue).  

Here, we link DMV with participatory mapping. Participatory mapping can be conceived of as an 
interpretive-deliberative method for eliciting communal values (Kenter, 2016a) that contrasts with the 
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quantitative instrumental framework of public participation GIS (Brown and Kyttä, 2014; Raymond et 
al., 2014). Stakeholders are asked to indicate particular features or areas of relevance to a particular 
question, such as how an area should be managed, what problems might need to be addressed, or what 
features should be prioritised. 

Participatory mapping provides a more concrete form of value elicitation than DMV and PSM, which 
tend to be fairly abstract exercises. Abstract valuation approaches, regardless of the quality of 
deliberation and the potential for learning, is likely to bias away from more concrete place-based 
values. It may also limit value-expression by those who are challenged by the level of abstraction 
(Orchard-Webb et al. this issue). Moreover, in the management of places, policy and planning 
contexts often demand prioritisations of specific landscape elements and locations at least as much as 
valuation of more abstract benefits (Beverly et al., 2008). Thus, to understand the different ways that 
the landscape can be valuable to communities, participatory mapping provides a complimentary 
approach to DMV and PSM that can help to elicit those features of importance in an accessible, easily 
understood way. 

3 Methods 
A novel methodology linked DMV with PSM and participatory mapping in a case study around 
coastal realignment and habitat restoration in the Inner Forth estuary, Scotland, working closely with 
the Inner Forth Landscape Initiative (IFLI), a lottery-funded partnership of local and national NGOs 
and government to revitalise natural and cultural heritage of the region. An outline of the approach is 
given in Figure 2. Following stakeholder analysis, the first stage of data gathering consisted of a 
workshop with 28 stakeholder representatives in July 2011 where a number of conceptual system 
models of the Inner Forth, linking economy, environment and society, were developed. The second 
stage revolved around a CE in a series of nine workshops in the first half of 2012 with in total 52 
members of community councils (CCs). All workshops were facilitated by the author (an experienced 
group facilitator), supported by an IFLI representative, and included an informed consent procedure. 

In CEs, respondents are asked to repeatedly weigh and choose between different alternatives, each 
characterised by a number of attributes. One of the attributes usually represents a monetary cost. 
Through repeated choice tasks, and across the sample of respondents, trade-offs between costs and the 
other attributes, such as ecosystem service indicators, can be modelled. This way, WTP for the 
different attributes can be established (Hanley et al., 1998; Hensher et al., 2005). Choice tasks were 
completed in three stages: at the start, to elicit individual non-deliberated values; secondly following a 
deliberative intervention, as individual deliberated values, and thirdly as group deliberated values. 

The deliberative intervention in the CC workshops consisted of a discussion of participants’ 
transcendental values, a PSM exercise, and discussion of transcendental values in the context of the 
system. The CC workshops also involved psychometric testing to consider participants’ 
transcendental values, beliefs and norms, how these changed in the workshop, and how these 
impacted on WTP in the CE. The last part of the workshops involved participatory mapping of places 
of importance and special features in the coastal landscape, and ‘problem places’. Following 
discussion of the study area, the remainder of this section will consider these different components of 
the methodological approach. 

   



 8	

 

Figure 2 Outline of the methodology. 
 

3.1 Study area 
The Firth of Forth, located in Central Scotland, is the estuary of the river Forth, where it flows into the 
North Sea at Edinburgh. This study focuses on the inner estuarine area, between Stirling and 
Blackness. Historically, the large, flat floodplain provided rich agricultural land and suitable sites for 
settlements and industry (glass, whiskey and more recently petrochemicals) to grow. However, due to 
loss of traditional industries and coal mining in recent decades, local people now suffer from high 
rates of unemployment in many localities in the Forth area. Multiple deprivation in terms of income, 
health, education, housing, crime etc. is considerable in a number of places, with North Stirling, West 
and North Falkirk, Grangemouth, Tullibody and southeast Alloa among the 10% most deprived areas 
of Scotland (Scottish Government, 2011). 

Landscape types in the area include flats, coastal margins, lowland river valley and coastal hills. 
Important habitats are intertidal mudflat and salt marsh, which are an important roosting and feeding 
area for thousands of seabirds in autumn and winter. Most of these areas are protected by various UK 
and international nature conservation designations.  
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The area is likely to be subject to considerable sea level rise and increase in winter precipitation 
during this century (Jenkins et al., 2009). Combined with increased vulnerability to storm surges, this 
will pose a considerable threat to the low-lying land of the Forth estuary urging re-evaluation of the 
current system of flood management. In the past, much intertidal habitat has been lost and replaced by 
engineered coastline. 

To address this, the Royal Society for the Protection of Birds (RSPB) developed the Inner Forth 
Futurescape project, which advocates managed realignment and habitat creation to link biodiversity 
and climate change adaptation objectives. The RSPB has also taken the lead in the wider-ranging 
Inner Forth Landscape Initiative (IFLI) project, involving local councils (Falkirk, Stirling, 
Clackmannanshire and Fife), the Central Scotland Forest Trust, the Scottish Environmental Protection 
Agency, Scottish Natural Heritage, Historic Scotland and Sustrans. The IFLI integrates environmental 
and conservation objectives with measures to improve access, aesthetics, interpretation, cultural 
heritage and skills, to encourage both ecological and economic regeneration of the area. The project 
strongly emphasises involvement of stakeholders and local people. The research discussed here aimed 
to directly feed into these projects by establishing the economic value of ecosystem service benefits of 
habitat creation to local communities and by eliciting shared, plural and cultural values of the 
landscape. 
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3.2 Stakeholder system dynamics workshop 
An initial list of stakeholders was drawn up by the RSPB through combining separate lists compiled 
the various national, regional and local partner organisations in the project. Researchers then asked all 
those on the list if they could suggest other groups and organisations that they think should be 
included. This led to improved identification of community groups in particular. In total 64 
stakeholder organisations were identified. This comprehensive list was then analysed using an 
extended influence-interest matrix (Varvasovszky and Brugha, 2000). Out of the stakeholder 
organisations identified, 23 were represented by 28 participants in the four-hour stage one workshop. 
Community groups, NGOs, and government were well represented, businesses less so. Farmers and 
landholders were not represented despite considerable effort on the side of the researchers and 
stakeholder organisations to mobilise representatives. 

The group was split into five smaller groups of 4-6 people. Following a short warm-up exercise, 
including listing benefits generated by ecosystems and the landscape, and an introduction to the 
concept of systems, system models, variables and feedback, a conceptual system model was built in a 
number of steps. First, the five groups of participants inventorised system components by listing what 
were the most important social and community, environmental, and economic variables of the Inner 
Forth. Then, these were ranked by the groups for importance, which was explained as having most 
influence on other components. The groups then each took the four most important variables and 
looked at whether there were any direct, significant relationships between them. If so, this was 
indicated by arrows made from string. This resulted in five influence diagrams. Participants were then 
asked to identify and discuss one or more feedback loops within the diagram. Variables from each of 
the models were coded in order to identify unified variables that could be counted across different 
models. The workshops were completed by asking participants about their learning outcomes in terms 
of community-economy, economy-environment and environment-community interactions using 
likert-scale and open questions. 
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Figure 3 Stakeholders identifying variables for in the Inner Forth system. 
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3.3 Deliberative monetary valuation 
The second stage revolved around a series of CEs in nine workshops with 52 CC representatives in 
total, representing 21 of 39 CCs in the IFLI area. The first CC workshop functioned as a pilot, but no 
substantial modifications to the workshop design were made and pilot results were included in the 
overall data set. Where workshops were larger than 7 people, the group was split into two subgroups 
for most of the exercises. During the workshops, participants gradually completed different sections 
of a questionnaire (Table 1) . 

CCs, composed of elected volunteers, form the lowest tier of governance in the UK, bridging the gap 
between local authorities and communities to help make public bodies aware of the opinions and 
needs of the communities they represent. Their chief competence in Scotland is as a statutory 
consultee on planning matters. The motivation for inviting CC representatives over a random sample 
of the public was mostly practical in that the IFLI was at a stage in their decision-making process 
where it was most appropriate to engage with formal community representatives, but also resonates 
with political conceptions of DMV (Kenter, 2016b; Orchard-Webb et al. this issue). 

At the start of the workshops, participants completed the first round of a CE, which asked for their 
individual WTP in the questionnaire, individually and without discussion (Table 3). The CE presented 
two unlabelled alternatives, which were described as reflecting potential benefits of establishing a 
new conservation area on the Forth, and a business as usual scenario. Attributes included water 
quality; total number of birds; bird species extinct; new native woodland planted; access and 
interpretation; and cost expressed as an annual council tax increase (Table 2). An example of a choice 
task is given in Figure 4. Attributes were selected on the basis of the benefits identified by the 
stakeholder workshops and discussions with RSPB and IFLI staff on which attributes would be most 
pertinent to their decision-making. 

Next, participants were asked to write down three to five transcendental values (described as values 
that guided their life choices) that were important to them on post-it notes. These were then placed on 
a large piece of paper and discussed in their subgroup. Then, participants constructed a conceptual 
model of the Forth social-ecological system in a similar way to the stakeholder workshop. In drawing 
up the model, participants worked with the most important variables identified in Stage one, selected 
on the basis of the following criteria: the variable should have been identified by four of five Stage 
one subgroups; or they must directly connect two of such variables in at least two models and occur in 
a majority of the models. 

It was then discussed how the transcendental values identified previously interacted with the system. 
A second individual CE round followed in the same fashion as the first. Next a third CE round took 
place, where choices were made by the group, through facilitated negotiation leading to consensus or 
majority vote on the basis of what would be the best choice for society to make and what might be a 
fair price to ask the public within their community (Table 3). In order to be able to compare between 
outcomes of the different rounds, and to respect minority positions, participants’ recorded their own, 
individual votes for the group-based valuation in their paper questionnaire. 

3.3.1 Psychometric indicators 
To investigate psychological attributes of research participants in relation to the environment and 
better understand the deliberation process, the questionnaire also incorporated sets of questions based 
on the Values-Beliefs Norms (VBN) theory of environmental behaviour. The VBN theory was 
devised by Stern and colleagues (Stern, 2000; Stern et al., 1999) and considers that biospheric, 
altruistic, and egoistic transcendental values (typically measured through Schwartz (1994) value 
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indicators) shape environmental worldview (typically measured through the New Ecological 
Paradigm [NEP] scale (see Hawcroft and Milfont, 2010)), which in turn influences beliefs around 
awareness of the consequences (AC) of actions and ascription of responsibility (AR) (measured 
through context-specific indicators). These in turn shape one’s personal norms (again measured 
through context-specific indicators), which determine behaviour, here conceived of as behaviour in 
the CEs and thus expressed as WTP or fair prices. Participants undertook the psychometric testing 
both at the start and the end of the workshop, so that we could assess the effect of deliberation on the 
scores. Indicators used are given in Table 4. These were then analysed using the multiple group 
method, a simple form of confirmatory factor analysis suitable for smalls samples (Steg et al., 2005), 
and estimation of Cronbach’s alpha. Contrasts between scores before and after deliberation were 
analysed for significance via t-tests with Bonferroni correction. For a more detailed discussion of the 
design and analysis of these indicators, the reader is referred to Raymond and Kenter (this issue). The 
indicators were then included in the analysis of the CE results to understand if any of these 
psychometric constructs influenced monetary values for the CE attributes in the different CE rounds. 
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Table 1 Outline of the questionnaire for community councillors. 

Part 1 

Background information Demographic and social-economic information, use of the landscape. 

Choice experiment round I 
(individual, not deliberated) 

Explanation of the aims and format of the choice experiment. 
Information on the choice experiment attributes. 
Guidelines on how to make choices (base choices on individual interests, no 
deliberation, think of real willingness and ability to pay the costs attached to 
the scenario, consider budget constraints). Four choice tasks with three 
scenarios each, each followed by the level of confidence on scale of 1-5 with 
which the choice was made. Section is concluded by a question on how the 
participant made their choices between alternatives. 

Values-Beliefs-Norms 
indicators I 

• 10 statements testing the environmental worldview of participants 
representing a shortened version of the New Ecological Paradigm scale (as 
suggested by Hawcroft and Milfont, 2010) on a 5 point Likert scale from 
‘strongly agree’ – ‘strongly disagree’. 
• 4 statements on ‘awareness of consequences’ beliefs, 4 statements on 
‘ascription of responsibility’ beliefs, and 4 statements on norms specifically 
designed for the Inner Forth context, using the same 5 point Likert scale.  
• 3 egoistic, altruistic and biocentric transcendental values on an 8 point scale 
from ‘not important’ (0) to ‘of supreme importance’ 7), with an option to 
choose ‘opposed to this value (-1), following Steg et al. (2005). 

Part 2 

Choice experiment round II 
(individual, deliberated) 

Participants again asked to complete four choice tasks in same way as before. 
Included brief reiteration of guidelines on how to make choices. 

Choice experiment round III 
(group, deliberated) 

Participants again asked to complete four choice tasks but now asked to 
deliberate for 3-10 minutes per task. Guidelines changed asking people to 
choose the scenario they deem is in the best interest of society, and to 
consider whether the costs attached to the scenario are a fair price to ask 
members of the public in their community in exchange for the benefits. 

Values-Beliefs-Norms 
indicators II 

Retest in the same format as before. 

Part 3 

Feedback and learning 
outcomes 

6 statements asking about learning outcomes and 5 questions asking for 
feedback on the workshop, on the above mentioned 5 point Likert scale; 2 
open questions on learning and 2 open questions asking for feedback. 
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Table 2 Attributes of the choice experiment. 
Attribute Description 
Water quality 
 

Expressed as ‘moderate’ or ‘good’ following qualifications of the EU 
Water Framework Directive, which take a wide range of pollutants into 
account, including heavy metals, agricultural and sewage pollutants. 
‘Moderate’ water quality was described as water that could be used for 
sprinkling gardens and irrigation, boating, and limited coarse fishing. 
‘Good’ was described as water more suitable for coarse fishing, and that 
was safe for swimming. 
  

Total number of birds This attribute was described as the total number of waterfowl, waders and 
divers in the Inner Forth at the winter peak; baselines were based on 
indices established by the British Trust for Ornithology [BTO]; 
improvements went up to 120% which was deemed as realistic by the 
RSPB if there was sufficient intertidal habitat increase. Levels were 
indicated on choice tasks in absolute numbers (22,000; 28,000; 31,000; 
34,000) and percentages (-20%; no change; +10%; +20%) 
 

Bird species extinct  
 

The number of bird species in the Inner Forth that would go locally extinct 
in the scenario (where it was explained they may still be found elsewhere); 
Levels were 0, 2, 4 or 7; at the time of research 7 wetland bird species (out 
of 79) were in immediate threat of local extinction. It was suggested to 
participants that diversity of birds was also an indicator for broader 
biodiversity. 
  

New woodlands planted 
 
 

Dummy indicating whether the new conservation area would incorporate a 
significant proportion of native woodland. 

Access and interpretation 
 

Four levels: no footpath access; footpath access and interpretation boards; 
access, interpretation boards and a bird hide; footpath access, interpretation 
boards and regular presence of a ranger/guide. 
 

Increase in council tax per 
household 

Annual increase in local tax of £0 (business as usual option only), £20, 
£40, £60, £80, for a 50-year period. It was suggested that one-off costs had 
been annualised. 
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Figure 4 An example choice task that community councillors are asked to judge in Stage two of 
the project. 
 

 Plan A Plan B Business as usual 
(C) 

Environmental health 

Water quality 
 

No change 
Moderate quality 

 

Improvement 
Good quality 

 

No change 
Moderate quality 

 

Wildlife and biodiversity 

Total number of birds 
 

No change 
28,000 birds 

 

20% increase 
34,000 birds 

 

20% decrease 
22,000 birds 

 

Bird species extinct 2 species extinct 

 

0 species extinct 

 

7 species extinct 

 

Landscape and recreation 

New woodland planted Yes 

	

No 
	
 

No new nature 
conservation area Access and interpretation Paths, boards and 

guide available 

 

Paths, boards and 
hide available 

 

Costs per year 

Increase in council tax 
per household £20 £80 £0 
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Table 3 Framing of choice tasks. 
Framing of choice tasks in round one (individual 
values) 

Framing of choice tasks in round three (deliberated 
group values) 

Experience with previous surveys shows that people 
have a tendency to respond one way, but may act 
differently in reality. For example, people may choose 
an option with a higher cost than that they are actually 
willing or able to pay. This can be because they have 
not fully considered how big an impact the extra costs 
would have on the family budget in reality. It is easy 
to choose expensive plans with big benefits in a 
questionnaire. But it is important that you do not think 
in this way when answering the questions as this can 
affect the validity of the survey.  
 
When choosing between A, B and C, please consider: 
• Do you feel that the benefits of the conservation 

plans are worth the cost to you? 
• Would you really be able and willing to pay the 

increase in council tax that is asked? 
• What things would you give up to allow you to 

pay the council tax increase? 
• If the council tax increase in Plans A and B is 

more than you are able or willing to pay, then you 
should choose ‘business as usual’ (Plan C). 

 
Also, at this stage we are interested in which choice 
you would make personally. Please base this on your 
personal considerations and budget only. Later in the 
workshop there will be an opportunity to discuss these 
choices with your colleagues. 
 

When everyone is finished with their individual tasks, 
we will go over choice tasks B1-B4 in Choice Task 
Sheet part 2 a second time, as a group, and we will 
consider a new question: 
 
What is the best choice for society to make? 
 
You are asked to discuss this with the others in your 
community council and come to a joint decision. If 
there is no consensus, you will vote. 
 
Please base your vote on, and discuss in particular: 
• Do you feel that the benefits to the public of the 

conservation plans are worth the cost? 
• Is the stated council tax increase a fair price to 

ask the public, given the benefits of the plans? 
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Table 4 Psychometric constructs and their indicators used. Italicised indicator statements were 
reverse coded. 

Construct Parameter Indicator statements 
Egoistic values EGO1 Authority, the right to lead or command. 

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

Altruistic values 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 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) 

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

Awareness of 
consequences (AC) 

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

AC2 Natural habitats are important for our standard of living. 
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. 
Ascription of 
responsibility (AR) 

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

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

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

AR4 I am jointly responsible for reducing pollution. 
Norms NOR1 We should provide more space for other species to live and thrive in the Inner 

Forth. 
NOR2 We should think about the economy of the Inner Forth first and only then about 

its environment. 
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. 

 

3.3.2 Choice modelling and value aggregation 
Choice tasks were established on the basis of a D-efficient design in SAS 9 (SAS Institute) using 32 
choice sets across 8 blocks. To maximise efficiency of the design with the expected limited sample 
size, priors were set to 1 for each of the highest levels of the attributes, and -3 for the highest level of 
cost attribute. The design was verified with simulated data to verify efficacy with a limited sample 
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size. Data was analysed in NLOGIT 5.0 (Econometric Software) using two mixed logit model 
specifications with robust error estimation clustered per individual and stratified per CE round. We 
investigated interactions between all attributes and the round of choice tasks, as well as the 
geographic location of the workshop (north of the river, south of the river, or Stirling city). In model 
A we also considered interactions between the alternative specific constant (ASC) and social-
economic/demographic characteristics of participants. This model was used for estimating WTP, as 
usual specified as – βx /βtax. To inform whether individual, individual-deliberated and group-based 
choices differed significantly, we used Wald tests to verify whether attribute coefficients changed 
significantly across the three rounds of the CE. Model B served to investigate interactions between 
attributes and psychometric factors reflecting transcendental values, beliefs and norms (Table 1). 
Interactions that were not significant at the 10% level were dropped using a stepwise approach 
(Hosmer and Lemeslow, 2000). In both models the species attribute was square root transformed to 
better fit the data. Specification of the ASC as a random parameter with uniform (Model A) or 
triangular (Model B) distribution significantly improved log likelihood over a multinomial logit 
specification but inclusion of further random parameters did not further improve the models. We 
estimated models with 1000 Halton draws at which point the models were stable. A small number of 
missing values were found in the completed questionnaires, either in the choice task responses or in 
responses to some of the psychometric questions. This reduced the number of complete observations 
from 624 (52 participants completing 4 choice tasks per round each) to a total of 611 and 584 for 
Models A and B respectively. 

To establish aggregate values for benefits associated with the CE attributes, we gathered population 
sizes for each of the areas associated with participating community councils, sourced from community 
council liaison officers at Clackmannanshire, Falkirk, Fife and Stirling local authorities. For Stirling, 
population figures were not available, but there was data on households per community council area. 
To establish population sizes, we multiplied by the average number of persons per household in 
Scotland (2.2) according to the 2011 National Census, and reduced by 5% to account for the census 
estimate of empty houses. Population sizes were then multiplied by benefits at the individual scale. 
We aggregated both for each of the benefits separately at the level of the smallest improvement in the 
attribute, and for a ‘maximum benefits’ scenario which represented the total of the improvements for 
each significant environmental attribute at its greatest level of improvement within the design. 

 

3.4 Participatory mapping 
The final part of the community council workshops consisted of a participatory mapping exercise. 
The subgroups were asked to consider a large, laminated map of the Inner Forth area (Figure 5). As a 
warm-up, participants were asked to each come up with three activities or practices they engaged in 
the landscape, in the broadest sense. They were then asked to discuss and point out, as a group, which 
features (natural or man-made) within the Landscape Initiative project boundary were interesting, 
special, or should be conserved and indicate these with green dots. Facilitators recorded descriptions 
of these features and reasons why they were mentioned. Next, participants were given three votes 
each to allocate to the features they felt were most important to protect. Then, groups used red dots to 
indicate any problematic features, and these were ranked in the same way as the benign features. 
Throughout the process, discussion was encouraged. Special and problematic features were 
categorised through grounded theory coding. 
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Figure 5 Inner Forth Community councillors engaged in participatory mapping 
 

4 Results 

4.1 Stakeholder system dynamics workshop 
Key results from Stage one include benefits of the landscape and conceptual models of the Inner Forth 
social-ecological system. In terms of the benefits of the landscape, the most important were deemed to 
be: the landscape as an economic hub (17% of ticks); biodiversity and wildlife (14%), the landscape 
itself (11%), recreation and leisure activities (10%) (leisure was included as distinct from tourism, 
which was less important at 4%); healthy and productive ecosystems (8%); providing an attractive 
living place (7%), aesthetic value (5%) and sense of place (5%). 

System modelling results are detailed in Figure 6 and Table 5. Within the system models, 
social/economic and environmental variables were more or less equally influential. Key variables that 
appeared in all models were industry, transport and commerce; recreation and tourism; biodiversity 
and wildlife; and water quality. Notably, landscape quality was seen to influence a very large number 
of other components of the system; despite being mentioned in only three of the models it was on 
average the 2nd most important variable representing 8% of causal links. Key links were made 
between industry and employment on the one hand and pollution on the other; biodiversity and 
recreation; and habitats and recreation through improved landscape quality. In relation to landscape 
quality, all subgroups particularly noted the importance of woodlands for recreation, directly and/or 
indirectly through improved landscape quality; from the discussions it appeared that woodland was 
particularly lacking south of the Forth. 

Thirteen variables were identified by four of five subgroups, or directly connected two of such 
variables in at least two models and occurred in at least three models, and were thus included in the 
modelling exercise in Stage two (Table 5). 

On feedback forms participants indicated significant learning as as part of the workshop. 77% 
indicated 4-5 (on a 1-5 scale) in terms of learning about the relationships between society and the 
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environment, 68% indicated 4-5 in terms of learning about society-economy relationships, and 55% 
indicated the same for environment-economy learning. Qualitative feedback from open questions 
suggested members of community groups felt they had learned most from the workshop, whereas 
government representatives (who are likely to have had greater experience with analytical exercises) 
appeared to have experienced the least amount of learning. 

 

Table 5 System variables after coding the five subgroup system models. Relative importance of 
the variables was identified from the number of subgroups that named the variable, and from 
the average proportion of links that each variable had in the models. Starred variables were 
selected for deliberation in Stage two. 

Variable 
Mean proportion of causal 

links Number of subgroups 
industry, transport and commerce* 0.14 5 
landscape quality* 0.08 3 
recreation & tourism* 0.07 5 
employment and economic benefits* 0.07 4 
biodiversity* 0.06 5 
population* 0.06 4 
woodlands, moorlands, rare habitats* 0.05 5 
agricultural area & production* 0.05 3 
pollution* 0.04 4 
water quality* 0.04 5 
ecosystem health & services 0.04 5 
legislation, designations & management quality* 0.04 4 
air quality 0.03 4 
intertidal habitat* 0.03 1 
energy demand, supply & source* 0.03 2 
standard of living 0.03 3 
soil quality 0.02 2 
climate change 0.02 2 
quality of life 0.02 2 
health 0.02 3 
water demand 0.01 2 
education 0.01 3 
coastal erosion 0.01 1 
rainfall 0.01 3 
fishing 0.01 2 
development 0.01 1 
sea defense 0.01 1 
knowledge/appreciation of biodiversity 0.00 1 
cultural heritage 0.00 1 
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Figure 6 Composite system model based on aggregation of the five stakeholder workshop 
subgroup models. Font style indicates how often variables occurred. Thickness and colour of the 
arrows indicate how often causal links between variables occurred.  
 

4.2 Deliberative monetary valuation 
Choice modelling results are given in Table 6 and monetary values in Table 7. Model fit was very 
good (Model A with socio-economic interactions: adjusted pseudo R2 =0.43; Model B with 
psychometric interactions =0.40). In the first round of valuation, individuals were willing to pay 
substantially for most attributes. The single most important attribute was prevention of species 
extinction; individual WTP measured £40.90 for prevention of local extinction of a single species, or 
£108.21 for protecting all seven locally threatened species from going extinct; substantially more than 
for an improvement in the mean overall size of the bird population (£22.26 for a maximum 
improvement of 6,000 birds). 

For a number of options, there were clear regional differences. Participants north of the river had no 
interest in a bird hide or new native woodlands, while south of the river, participants were willing to 
pay substantial amounts for both (£67.90 and £57.76 respectively). Stirling participants were also 
willing to pay for woodland (£39.44), but not hides. During the deliberative choices later on, in a 
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similar vein to what was discussed in the stakeholder workshop, people in the north indicated they 
preferred new wetland to new woodland sites, as there was already a relative abundance of existing 
woodlands. Conversely, in the south, participants felt there was a lack of woodland and were keen on 
improvements both for recreation and to support wildlife. 

WTP was on average lower for younger participants and for men. Income did not significantly impact 
on WTP. Discussions later in the workshops revealed that lower income participants were less likely 
to own a car and hence were more dependent on local nature, having less opportunities to recreate in 
e.g. the Scottish Highlands, balancing out reduced ability to pay with a relatively greater willingness.  

As indicated in Table 8, Wald hypothesis tests indicated a significant increase in importance of the tax 
attribute in round two of the CE, following the transcendental values and systems modelling 
intervention, and again when moving from round two to round three (deliberated group values). The 
species attribute also significantly increased in importance in round three to around double what it had 
been in rounds one and two. It also appeared that error terms became smaller relative to the size of the 
coefficients, suggesting more consistent choices. For the tax atrribute this was observeable across the 
rounds, and for the species attribute between rounds two and three. 

Translated into monetary values, in round two individual WTP decreased by 44% for species 
extinctions and 56% for the other environmental attributes, and confidence intervals became narrower 
(Table 7). In round three, monetary values, now elicited as group deliberated fair prices, decreased by 
a further 41% for all environmental attributes bar species, to end up being only 26% of round one 
values for these attributes. Monetary values for preventing species extions decreased by 44% in round 
two, but in round three increased by 6% compared to round two to become 40% of what participants 
were willing to pay in round one. 

Given that the post-deliberation, group-based values were substantially lower than individual values, 
we used the group-deliberated fair prices to establish aggregated values per CC area totalled per local 
authority (Table 9). A ‘maximum benefits’ scenario that included an increase of the number of 
wintering birds by 6000 on average (a 20% increase), prevention of the local extinction of seven 
vulnerable bird species, and a conservation area that would include new native woodland, paths, 
interpretation boards, a hide and guide in each of the local authority areas, would be worth £14.07 
million in total to the CC areas that were represented in the study. 59% of the total was associated 
directly with biodiversity conservation, reflected in the value of protecting bird species from 
extinction. 

4.2.1 Psychometric indicators 
In terms of the psychological indicators, factor analysis and Cronbach’s alpha results indicated that 
participants answered questions more consistently after deliberation, and as a result the psychometric 
instrument became more reliable (Table 10 and Raymond and Kenter, this issue). Factor analysis 
supported the indicator structure but led to the AR3 indicator being dropped. In terms of 
transcendental values, altruistic (mean 5.25, pre-deliberation, on a -1 to 8 scale) and biospheric scores 
(4.91 pre-deliberation) scored high in terms of importance, whereas egoistic values were seen to be 
relatively unimportant (2.84). Biospheric values increased significantly post-deliberation to 5.39. NEP 
scores were moderately pro-environmental (mean 3.60 on a 1-5 scale), and significantly increased 
(3.78) after the deliberative exercises. AC and AR beliefs and norms scored moderately positive (3.89 
and 3.83) and also increased post-deliberation (4.10 and 4.05), but these differences were not 
established as significant for the limited sample size following Bonferroni correction. 
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We also modelled the impact of psychometric constructs on choices by including psychometric 
parameters in choice model B (Table 6). Participants with stronger pro-environmental norms were 
significantly more likely to choose a conservation scenario over business as usual, and participants 
with a greater self-ascription of responsibility for environmental issues were willing to pay 
significantly and substantially more tax (βAR*tax equalling 72% of βtax_individual). The model was not able 
to detect significant changes in psychometric interactions across the different CE rounds. 

 
Table 6 Mixed logit models with demographic interactions (Model A) and with psychometric 
interactions (Model B). 
 

 Model A Model B 
Parameter (units)     

 β SE  β SE  
ASC 8.108 2.1759 *** 11.530 3.6125 *** 

* Young -3.468 1.4489 **  
  * Male -2.421 0.7549 *** 

   * Norms†    4.241 2.2120 * 
Water quality (good vs moderate) 0.116 0.1090 

 
0.116 0.1139 

 Bird population size (per 1000) 0.041 0.0155 *** 0.045 0.0159 *** 
Paths & interpretation boards present 0.381 0.1863 ** 0.413 0.1939 ** 
Guide present 0.325 0.1917 * 0.444 0.2000 ** 
Hide present 

      North of Forth 0.500 0.4304 
 

0.397 0.4418 
 South of Forth 0.751 0.2411 *** 0.837 0.2525 *** 

Stirling -0.100 0.2696 
 

0.008 0.2816 
 Woodland planted 

      North of Forth -0.100 0.3041 
 

-0.126 0.3104 
 South of Forth 0.639 0.1857 *** 0.611 0.1917 *** 

Stirling 0.436 0.1785 ** 0.490 0.1860 *** 
Prevent species extinctionÖ 

      Individual -0.452 0.0991 *** -0.488 0.1074 *** 
Deliberated individual -0.585 0.1123 *** -0.588 0.1162 *** 
Deliberated group -1.042 0.1562 *** -1.023 0.1603 *** 

Tax (per £) 
      Individual -0.011 0.0041 *** -0.011 0.0046 ** 

Deliberated individual -0.025 0.0048 *** -0.025 0.0050 *** 
Deliberated group -0.043 0.0064 *** -0.043 0.0069 *** 

Tax * Ascription of responsibility†    0.008 0.0041 * 
       Number of observations 611   584   
Log-likelihood -446   -376   
χ2 (degrees of freedom) 592 (20) *** 532 (20) *** 
Adjusted pseudo R2 0.43   0.40   
*** Significant at p<0.01; **p<0.05; *p<0.1; NS: not significant.  
Ö parameter unit per square root of number of species 
† Post-deliberation psychometric factor scores per point on 1-5 Likert scale. 
ASC: alternative specific constant (dummy: 0 for business as usual, 1 for alternatives). 
SE: standard error. 
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Table 7 Monetary values derived from Model A. 
Attribute Individual WTP (£) Deliberated individual 

WTP (£) 
Deliberated group fair 

price (£) 

Value 95% CI Value 95% CI Value 95% CI 

Bird population size (per 1000) 3.71 0.13 7.30 1.62 0.35 2.90 0.96 0.24 1.69 

Paths & interpretation boards 
present 

34.48 -7.04 76.01 15.05 -0.25 30.35 8.95 -0.11 18.00 

Guide present 29.40 -10.16 68.95 12.83 -2.47 28.13 7.63 -1.47 16.73 

Hide present          

South of Forth 67.90 2.58 133.23 29.64 9.32 49.96 17.62 5.75 29.49 

Woodland planted          

South of Forth 57.76 8.21 107.32 25.22 10.74 39.69 14.99 6.44 23.54 

Stirling 39.44 -2.35 81.23 17.22 1.78 32.66 10.23 1.35 19.11 

Prevent species extinctionÖ 40.90 7.16 74.64 23.09 13.02 33.16 24.44 17.87 31.02 

WTP: willingness to pay. CI: confidence interval. Ö Value per one square root of number of species. 
 

Table 8 Results of Wald hypthesis tests indicating significance levels of contrasts across the 
three choice experiment rounds for the tax and species attribute coeffcients. 
 Tax Species 

Individual Deliberated individual Individual Deliberated individual 

z p z p z p z p 

Deliberated individual 2.43 0.015  0.90 0.3667  

Deliberated group 4.39 <0.0001 2.4 0.0165 3.23 0.0012 2.47 0.0136 
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Table 9 Aggregate values for the participating community council areas totalled per local authority, derived from group-based deliberated values. 
Council area (year of population count) Population Values (£, aggregate values per £1000) 

  Increase bird 

population by 

1000 

Paths and 

interpretation 

boards 

Guide Hide Woodland 

planted 

Prevent a 

species from 

going extinct 

locally 

Maximum 

benefit scenario 

Clackmannanshire (2010) per individual 0.96 8.95 7.63 - - 24.44 87.03 

Aggregate 26,753 26 239 204 - - 654 2,328 

         Falkirk (2011) per individual 0.96 8.95 7.63 17.62 14.99 24.44 119.64 

Aggregate 82,244 79 736 628 1,449 1,233 2,010 9,839 

         Fife (2012) per individual 0.96 8.95 7.63 - - 24.44 87.03 

Aggregate 2,347 2 21 18 - - 57 204 

         Stirling (2011) per individual 0.96 8.95 7.63 - 10.23 24.44 97.26 

Aggregate 17,420 17 156 133 - 178 426 1,694 

         Aggregate total 128,764 124 1,152 982 1,449 1,411 3,148 14,066 

 



Table 10 Psychometric score means and standard deviation (Adapted from Raymond and 
Kenter, this issue). 
 Pre-deliberation Post-deliberation  
 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  
Norms 4.05 .09 4.16 .12  
Egoistic/Altruistic/Biospheric value indicators are on a -1 to 8 continuous scale, others are on a 1-5 continuous 
scale. For item descriptions see Table 4. 
** Significant difference between pre- and post-deliberation results at p<0.05 (paired t-test with Bonferroni 
correction for 7 comparisons); * p<0.1. 
‡AR3 dropped. 
  

4.3 Participatory mapping 
Benign features could be coded into four categories: cultural heritage (25 features), natural heritage 
(11), access options, such as paths and trails (15), and scenic and aesthetic features (5) (Figure 7 in 
online supplementary material). Some cultural features (e.g. Culross village, Cambuskenneth Abbey, 
Blackness Castle), were mentioned by many or most groups across the region and could thus be seen 
as regional icons. However, in vote counts local features were seen as more important. Notable was 
also the relative unimportance of nationally significant cultural-historical features such as the 
Bannockburn (where Robert the Bruce defeated an English army of far greater number than his own 
in 1314) and the Antonine Wall (the northernmost frontier barrier of the Roman Empire), both only 
mentioned by two groups. The only natural heritage features that were mentioned right across the 
region were Skinflats, a large nature reserve, which also received the highest number of votes overall, 
and the estuarine mudflats. The features that were rated most highly locally tended to have a 
combination of natural, cultural and access elements. All but two access features were mentioned by 
only one group, even while almost all participants were engaged in walking, cycling, angling and/or 
bird watching and were long-term residents of the area. In terms of the motivations for mentioning 
places, words used most often were ‘beautiful’, ‘peaceful’, ‘historic’ and ‘wildlife’ and the activities 
associated with places. 

Problematic features could be categorised as restricted access (10 features), pollution (7), neglect (7), 
visual impact (3), disturbance/noise (3), flood risk (3), litter (3), and a miscellaneous category (5) 
(Figure 8 in online supplementary material). Six out of ten access issues had to do with lack of access 
to and along the river foreshore. While all of the problematic access issues were mentioned by only a 
single group, and thus appear highly localised, they were generally given more votes than other 
concerns. In terms of air, water and visual pollution, the Grangemouth industrial plant was regionally 
seen as problematic. Other concerns raised by multiple groups related to air and water pollution by the 
Longannet power plant (which is now being decommisioned), concerns about the impacts of proposed 
fracking, and a landfill site. 
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5 Discussion 

5.1 Value formation and differences between individual and shared values 
There are a number of limitations to this study that deserve attention. First is the small sample size, 
which could have led to certain effects of deliberation going undetected, or potentially meaningful 
effects (e.g. increases in a number of psychometric scores) appearing statistically insignificant. 
Second, it was not possible to disentangle the effects of group-based decision-making and the fair 
price framing that was used for group value expression. Third, the design did not allow us to 
distinguish between the influence of group deliberation and of potential individual learning that could 
have resulted from simply repeating the choice tasks. Future research using split-sample approaches is 
needed to disentangle these effects. 

Nonetheless, the results clearly distinguished differences between non-deliberated individual values, 
deliberated individual values and deliberated group values. There was a substantial decrease in 
monetary values across the three rounds of the CE, while at the same time the group-based fair price 
for species extinction was substantially higher relative to other goods than individual and individual-
deliberated WTP for that attribute. 

Across the workshops a range of different deliberative value formation processes could be seen which 
can explain these differences. Following the framing of the DVF model (Figure 1Figure 1), outcomes 
of value formation included: 1) changes in systemic understanding; 2) changes in capacity to 
deliberate; 3) improved understanding of the value of others; 4) triggering of dormant values and 
stronger association of contextual values with transcendental values; and 5) a shift in value orientation 
towards the common good.  

In terms of changes in systemic understanding and capacity for deliberation, the systems modelling 
intervention stimulated people to make broader linkages, think through consequences together, and 
consider trade-offs between environmental and other priorities. Feedback from the stakeholder 
workshop indicated substantial learning effects, and although the modelling exercise was less 
elaborate in the CC workshops, participants expressed they felt it was challenging but rewarding in 
terms of helping to think through relationships. The way that the variables provided to community 
councillors were selected meant that they linked to a diversity of different stakeholder perspectives 
and interests making discussions more salient and stimulating participants to consider different 
perspectives. 

Initiating the process with a discussion on transcendental values and then bringing these into the 
system modelling process meant there was no artificial separation between preference 
‘economisation’, i.e. deliberation focused on helping participants state more informed preferences, 
and ‘moralisation’ (Lo and Spash, 2012). Prompting for and then discussing transcendental values 
made broader principles and life goals raised by participants, such as ‘family’, ‘health’, ‘social unity’ 
and ‘security’, explicit, which may have otherwise remained dormant when they did not relate directly 
to the context. The values exercise, linking values into the system model, and deliberation on group 
choices about fair prices also helped participants to better understand others’ values. 

Psychometric evidence suggested the deliberation activated biospheric transcendental values and 
increased environmental worldview scores, providing some evidence of a shift in value orientation, 
reflected in the relative increase in monetary values for preventing species extinctions. Many groups 
had considerable debate on the relative importance of different attributes and on the question of the 
degree to which it was fair to ask their constituents to pay for them. Regularly, people felt that from 
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their own conviction, they would choose a higher cost scenario, reflecting their pro-environmental 
values, worldviews, beliefs and norms in the psychometric testing, but that if they had to weigh off 
the benefits to the public against how the investment could otherwise be spent (e.g. on health or social 
care, or other conservation projects) they would have to justify the higher cost. These deliberations 
were sometimes placed in the context of the scale of the benefits of the proposed project. This led to 
debate about whether the project would have wider benefits, often in relation to pertinent variables 
that featured in the system models, for example in terms of positive effects on wildlife in the larger 
landscape and whether there would be potential benefits for tourism. 

Thus, people became more ‘picky’ and appeared to consider more closely whether a specific scenario 
really weighed up. While decisions in one sense thus became more social, and despite a significant 
increase in participants’ biospheric values, participants’ choices became less attitudinal following 
deliberation and particularly in the group-decisions, becoming less inclined to pay as an expression of 
support for conservation. 

In terms of specific attributes, repeatedly there were complex discussions mixing debate over 
information, making linkages, and discussing moral topics, particularly fairness and responsibility. 
For example, one group discussed the importance of water quality and noted that it was a particularly 
central element in their systems diagram. However, the group concluded that it would be fairer if 
polluting companies would pay to improve water quality rather than communities and that for 
communities the moral argument to protect species should weigh stronger. 

In terms of the species attribute, most groups came to discuss their sense of moral obligation towards 
preventing extinction. The attribute was framed as the number of species that would go extinct 
‘locally’, i.e. it was made clear that this did not mean that species would go extinct altogether. 
However, participants regularly argued that ‘everyone should take responsibility’ or that ‘we need to 
do our bit’. One participant noted: “when something is extinct, it's gone - you could reintroduce 
species, but if everyone doesn’t take care of their species then at some point there are no places left to 
reintroduce them from.” While moral arguments dominated, it was also mentioned that birdlife was 
defining for the area, and that biodiversity was ultimately foundational for tourism in the region. 

Participants thus weighed values as somthing plural, or multidimensional. One of the larger 
workshops explicitly distinguished intrinsic and non-intrinsic value, calling these 'ecological value', 
the value of improving the environment for its own sake; and 'economic value', which was composed 
of benefits such as attracting more tourism and recreation. Participants identified that they were 
looking for 'best value', which incorporated both those two things. Making trade-offs was difficult 
when there were conflicts between the two, and had to be negotiated. Participants often did not reach 
consensus and there remained minority positions, including some arguing that they felt that all the 
amounts of tax were too high for the public to pay, at least under the prevailing circumstances of 
budget cuts and austerity. 

Compared to the participants of a national scale DMV study also discussed in this issue (Kenter et al., 
a), where divers and sea anglers valued potential marine protected areas, the Inner Forth community 
councillors were more experienced and more pragmatic deliberators. The studies differed in how 
participants dealt with the inherent tension in DMV between the deliberative process, which resonates 
with ideals of value plurality and communicative rationality, and the monistic outcome in terms of 
monetary values (Lo, 2011). The community councellors had no trouble bridging this tension, 
discussing benefits and costs, duties and responsibility alongside aesthetic ideals and community 
virtues, and then switching to pragmatic negotiation on fair prices. Whilst psychometric evidence and 
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choice modelling demonstrated interactions between monetary values and normative beliefs, 
nonetheless there was no sign of protest against the monetary valuation framing, in contrast to the the 
marine protected areas study where this was substantial. While the Inner Forth CE was less explicit in 
asking participants to ‘name their price’ than the contingent valuation method used by Kenter et al. 
(this issue, a), and the issue of marine protected areas was more contested, the difference is also likely 
to reflect that the composition of the Forth groups mean they were more comfortable in terms of 
accepting to make trade-offs around money following debate involving plural dimensions of value. 

Altogether, these considerations suggest that the shared values resulting from group deliberation were 
fundamentally different from the initially elicited individual values, resulting from in-depth, systemic 
learning and an expansion of the set of transcendental values that guided decisions to include broader 
social conerns. Differences in monetary values could be explainedd solely as a result of task learning, 
which might have reduced monetary values somewhat and made them more consistent, but which 
would not explain changes in psychometric indicators, or an increase in the importance of the species 
attribute between individual and group deliberated values. 

This supports the notion that assessment of shared values is as much about value formation as it is 
about elicitation, as discussed by Irvine et al. and Kenter, Reed and Fazey elsewhere in this issue. 
Value changes could be explained by most of the the key factors in the DVF model (Figure 1), with 
significant social learning and exposure to new information through the systems modelling exercise, 
explicit discussion of transcendental values throughout the deliberative process and groups being 
composed of community councillors with experience in deliberation. The institutional context of the 
IFLI process, where participants felt they were being genuinely consulted made participants feel their 
deliberations would genuinely benefit decision-making, whilst the process design and active 
facilitation activated learning and promoted inclusivity. 

5.2 Implications for valuation 
Discussion of the process and outcomes of deliberative valuation in this study relate to broader 
questions about what the nature is of monetary values arising from stated preference studies. As 
discussed in Section 2, in economic valuation there has been debate around whether WTP in stated 
preference methods should be seen as an expression of (imprecise) welfare, or attitudes and charitable 
contributions (Kahneman et al., 1999; Ryan and Spash, 2011; Spash et al., 2009). Intuitively, its 
potential moralising effect (Lo and Spash, 2012) might lead one to hypothesise that DMV will lead 
participants to shift away from a purchase model and towards a contribution model of WTP. In some 
studies, deliberation indeed appeared to shift participants in this direction (Alvarez Farizo et al., 2007; 
Alvarez Farizo and Hanley, 2006). In contrast, in this study, despite explicit moralisation, monetary 
values did not appear to shift towards a contribution-based model, becoming decreasingly attitudinal 
through deliberation and group decision making, reflected in lower monetary values but also clearer 
priorities. Kenter et al. (this issue, a), comparing between individual WTP and group-based fair prices, 
found similar results. Dietz et al. (2009) conducted a study comparing deliberated and non-deliberated 
individual WTP. As in the study presented here, the authors concluded that group deliberation around 
values induced participants to take an increasing number of factors into account in their decisions. 
While group deliberation did not directly affect WTP, it did so indirectly through affecting the kinds 
of issues considered, which in turn influenced WTP. They described this shift in focus as a shift away 
from a contribution model, towards a public policy model. Here the issues considered shifted from 
how stronly they support the cause to thinking like a policy analyst, contrasting different policy 
options in terms of their importance, impacts, alternatives, and equity implications. It appeared that, if 
participants of deliberative valuation were left unconstrained in how they were to assess their 
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payments, they naturally question the fairness of proposals. This suggests that fair prices are a 
naturally appropriate payment term for ‘public values’ (Dietz et al., 2009; Sagoff, 1986) or shared 
values (Kenter et al., 2015). 

In this study, the deliberations around fair prices clearly instigated a public policy framing, which 
could be summarised as: 1) what the benefits really meant, and which benefits were ultimately most 
important in the short and long term; 2) who would benefit: all of society, only some people, or some 
people who were particularly in need; 3) competing priorities, both whether money should be spent on 
this or other environmental projects, or non-environmental social concerns; 4) duties to other species 
and future generations; and 5) responsibilities, e.g. the notion that local people were responsible for 
local sites, or that everyone, or every local community, had to take responsibility for ‘their bit’ 
towards social goals such as protecting biodiversity. 

This framing, in combination with effective deliberation, lead to lower estimates of monetary values 
overall. Similar effects were found by Kenter et al. (this issue, b). This suggests potential for fair 
prices to not only to aid in broadening participants framings of the issues at hand, but also to provide 
more realistic welfare estimates than individual WTP, which is well known to suffer from 
hypothetical bias (e.g. Mohammed, 2014). However, there is no clear theoretical understanding of 
how fair price values can be compared to other monetary values (Bunse et al., 2015); for example, if 
non-market benefits of ecosystem services generated by a conservation project are established using a 
deliberative, shared values approach, how do these compare to the private and public costs of a 
project? 

Ultimately, a key question in terms of assessment of values is the purpose of the valuation exercise. 
CBA, although widely criticised, is one of the most widely used tools to rank policy alternatives 
(Hanley, 2001). Pragmatic, ‘deliberated preferences’(Kenter, 2016b) approaches  to DMV, such as the 
Market Stall format (Alvarez Farizo et al., 2007; Lienhoop and MacMillan, 2007b), incorporate 
deliberation to ‘improve’ the value elicitation process, but still with the assumption that such values 
could feed into CBA. Conventionally, CBA is about aggregating individual, self-regarding 
preferences and this aggregate is then perceived to be a measure of social welfare (Hockley, 2014; 
Parks and Gowdy, 2013). If altruistic concerns were included, there is a risk of double counting. If 
deliberation moralises values in a way that leads to expression of altruistic values, moving participants 
away from a purchase model of WTP, this poses a problem for estimating welfare. 

However, it may be noted that revealed preferences of actual market transactions are only assumed to 
be solely self-regarding. In reality, behaviour in markets is not restricted by selfish utility 
maximisation, and is obviously influenced by broader norms (Peacock, 1997). Consumer choices are 
not just a reflection of price and quality but also reflect ethical and broader shared values (Mazar and 
Zhong, 2010). From this perspective, we argue that including deliberated WTP estimates is not 
conceptually more problematic than incorporating market prices into CBA. If economists are happy to 
consider market prices ‘blind to reason’, then why not non-market prices? 

Furthermore, using a fair price value indicator side-steps the double-counting issue. In contrast to 
asking for individual WTP, respondents are asked to consider what they believe is the value to 
whoever they are representing as a whole (e.g. the public, a beneficiary group). As such, it 
encapsulates self-regarding and other-regarding values, reflecting a perception of the value to society 
or some other social unit, but at the individual scale. 
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Here we aggregated community councillor’s fair prices to establish an aggregate value estimate for 
potential improvements in ecosystem services, implying comparability with other costs and benefits. 
Besides being a likely underestimate on the grounds that only a selection of services was included and 
we only aggregated across beneficiaries that were represented, this might raise three more 
fundamental concerns. First, fair prices are not a measure of utility, and thus one might challenge 
applying the Bergson–Samuelson social welfare functions conventionally used to establish social 
welfare in CBA. Second, these fair prices were not established by a statistically representative sample 
of beneficiaries, but by elected community representatives. 

In terms of the first, the real question is whether aggregated costs and benefits should be considered as 
welfare measures in the first place, given that it has long been known that aggregation of preferences 
across individuals cannot lead to a single logically consistent ranking of policy alternatives (Arrow, 
1950; Feldman, 1987; Hockley, 2014; Parks and Gowdy, 2013). One answer to this is to provide not 
just deliberation on values but also on how values should be aggregated (Kenter et al. this issue, b). 
For fair prices it may seem intuitive in the concept that everyone would be expected to pay the fair 
price, but this is something that requires further consideration and empirical research on how fair 
prices are perceived by participants. The alternative is deliberation on pre-aggregated measures of 
social welfare (for an example, see Orchard-Webb et al. this issue). In terms of the second, this is 
perhaps less of an issue: given that by using a fair price we have already stepped out of the land of 
utility and into the broader domain of public policy, it is not unreasonable to use an elected rather than 
arbitrary sample. 

In conclusion, the use of a fair price appeared to support a shift in terms of conceptualisation of 
payments from a purchase or contribution model to a public policy model, and as such provides a 
particularly suitable value indicator for group deliberation. Thus, more research is needed on the 
theory and empirics of fair prices. Can fair prices reduce hypothetical bias? Do fair prices include a 
consumer surplus? How do they compare to prices on markets where consumers may also explicitly 
consider fairness, e.g. in relation to green or fair trade products or ethical investments? Can they fit 
within a preference utilitarian framework? Certainly, fair prices challenge the utilitarian assumptions 
of conventional value aggregation. It may be argued that these have significant theoretical and 
empirical shortcomings anyway, and that aggregation of fair prices in such a way is thus 
pragmatically acceptable. Alternatively, a pluralistic, deliberative alternative to analytical aggregation 
needs to be found. 

5.3 Participatory mapping and shared values  
Nonetheless, regardless of whether it is framed in terms of utility and efficiency or public policy, 
monetary valuation does not necessarily provide the most informative valuation in terms of particular 
decision-making contexts. Here, the participatory mapping and ranking exercise showed to be a more 
practical tool in terms of expressing priorities for management measures than the DMV. 

The results clearly showed the potential for the IFLI to improve cultural ecosystem service benefits by 
resolving local access issues, but also by improving connections between local access options across 
the region and by simply inventorising and publicising the many places available where people can 
engage with the landscape. They also underline the importance of linking nature conservation with 
improving access and restoring cultural heritage, as ecological, heritage and recreational features of 
importance were often co-emergent for participants. 

A surprising number of features, particularly locations that people valued for recreation access, were 
valued in a highly localised and concrete way. This supports conceptualisations of cultural ecosystem 
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services as place-based (Church et al., 2011; 2014), and of the need to assess them as an expression of 
cultural landscapes (Tengberg et al., 2012), coproduced by humans and nature. It also supports the 
Ecosystems Approach principles around the importance of valuing them and managing them at the 
lowest feasible scale, and the importance of not pre-assuming how people value the landscape and 
integrating in local knowledge into management (CBD, 2004). Their idiosyncratic nature also 
suggests that much of their value would be under recognised by monetary approaches, and possibly 
also by instrumental, aggregation-based non-monetary approaches (Raymond et al., 2014). 

Cultural heritage and sense of place relate to a mix of tangible natural and human artifacts and as well 
as intangible aspects, such as the stories that surround places, which involves not just personal but 
also shared, collective aspects (Lewicka, 2008), and where the past is interpreted through how it is 
related to in the present (Tengberg et al., 2012). Hence, the benefits of group-deliberative mapping, in 
contrast to individual methods, lies in bringing out both shared communal values more explicitly, 
supporting people to more clearly consider how they relate to the landscape and the way it generates 
cultural ecosystem services. 

These points underline the importance of the inclusion of interpretive and spatially explicit elements 
in deliberative valuation methodologies, but also inclusion of deliberation into mapping methods and 
interpretive approaches to valuing the landscape. Participants in this study expressed that they 
experienced the mapping as satisfying, adding a more concrete element to the relatively abstract 
monetary valuation session. In discussions during the DMV, participants expressed positive things 
about their landscape (e.g. bird populations), but also contrasted it with more spectacular regions of 
Scotland. Here they placed conservation and landscape improvement in a context of fairness by 
considering that local people did not have the resources to go and recreate elsewhere. However, the 
deliberative group process in the mapping exercise served to articulate different values, influencing 
how participants viewed and felt about the Inner Forth.  “I was surprised we came to much more 
green than red dots. This is not an area that people know for being attractive. It is not really beautiful 
in the way that people usually think about places like the Highlands or the west coast. But looking at 
it this way I feel quite proud of this place.” 

6 Conclusions 
The integrated participatory methodology featuring monetary valuation, deliberation, systems 
modelling, psychometrics and participatory mapping grounded in a framework for understanding 
deliberative processes, the DVF model, provided a more comprehensive and in-depth assessment of 
the value of ecosystem services than a conventional survey based stated preference approach. This 
generated a combination of monetary and place-based outputs to help implement the Ecosystems 
Approach into environmental management, more effectively informing decisions by local 
practitioners on management of the Inner Forth and implementation of the IFLI project. The 
idiosyncratic, highly localised nature of many values expressed through the participatory mapping 
exercise suggests that much of these places-based cultural ecosystem service values would have been 
under-recognised by monetary valuation alone. 

In the monetary valuation, there were marked differences between individual values and shared values 
expressed as deliberated group fair prices, with deliberated individual values falling between the two. 
The systems modelling intervention combined with explicit discussion of transcendental values 
generated significant learning, improved participants’ ability to deliberate and helped to better reflect 
transcendental values into an expression of monetary values. The deliberations and the fair price 
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framing appeared to shift participants’ perspectives away from either the utilitarian purchase model or 
the charitable contribution model of value expression towards a public policy perspective, balancing 
consideration of trade-offs with questions of fairness and responsibility. Future studies focused on 
providing evidence around ecosystem service values to inform landscape management could replicate 
the methodology applied here, maintaining the key elements of deliberative valuation, conceptual 
systems modelling and participatory mapping whilst streamlining the valuation exercises to focus on 
group-based values framed around this public policy perspective. More research is however needed to 
further investigate the theoretical and empirical implications of fair prices, including consideration of 
their aggregation and commensurability with other monetary measures, and their potential for group 
deliberation on fair prices to provide more robust estimates of welfare than conventionally elicited 
individual WTP. 
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Figure 8 Problematic features in the Inner Forth 
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