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Abstract
Pressures on dwindling natural resources range from increasing use and overuse by humans,
to changes in global energy and related biogeochemical cycles. In combination, scarce
resources and increasing demand generate conflict. This often occurs as a clash of values, for
example, in disputes over the conservation or harvesting of natural resources. Similar disputes
occur across environmental management more generally.
Prudent decisions to resolve competing environmental uses are required to ensure human
wellbeing is maintained or improved. Such decisions depend, in turn, on formal and informal
planning that integrates knowledge concerning natural resources, human values, and
wellbeing as the basis for socio-political decisions. Effective communication and sound analysis
are crucial to success in these processes, which often include group deliberations. Yet, I argue
in this thesis, category mistakes are an avoidable but important barrier to effective
communication and analysis, and thus to successful natural resource planning. The aim of work
reported in this thesis is to expose the problems caused by category mistakes and develop
means for avoiding them. This, it is predicted, will improve scientific analyses, deliberative
processes, and ultimately the wisdom of political decisions concerning natural resources and
the environment more generally.
Category mistakes may be separated into two types. Mistakes of conjunction occur when some
entity is put into the wrong category. For example, if land managers confuse processes, such as
fire control, with desired ends, such as recreational satisfaction, then there is a risk that
management resources will be misdirected. The second type of category mistake is to allocate
a property to some entity that it cannot have. For example, properties such as resilience and
profitability are often treated as ‘good’ in themselves – but these properties have no inherent
value and may be typical of quite negative states from a human wellbeing perspective.
Chapters 1 and 2 show that both types of category mistakes cause analytical and
communication problems in a wide range of circumstances, including the fields of ecosystem
services and structured decision-making. Because category mistakes are partly caused by poor
delineation of terms, I developed definitions of the core entities in natural resource
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management including: elements, processes, properties, and values; together with their
derivative terms: systems and states.
Based on the initial work, it was clear that category mistakes often affect goal formulation –
such as in the above example of a land manager. To plan well, and thus make prudent
decisions concerning the allocation of natural resources, it is essential to be clear on one’s
goals. This requires task-relevant models that link natural resources with human values and
wellbeing and, at the same time, better delineate key terms and concepts that are often
confused. In Chapters 2, 3 and 4, I address these issues and develop models to explain
relationships among the core natural resource entities listed above. Also, I establish explicit
criteria and assumptions to support classifications of two types of values relevant to natural
resource management – end-state values, which form wellbeing categories and are thus the
constituents of wellbeing; and principles, which are ethical properties of behaviour (Chapter
4). These two types of values are frequently confused in natural resource management, and
environmental management more broadly.
The models, definitions and related concepts developed through Chapters 2-4 and related
work together form an ontological framework that underpins an environmental planning focus
on human wellbeing that may be extended (Chapter 6) to encompass other organisms. For
conciseness, this approach is called wellbeing-based planning. As such, it is not a stand-alone
planning approach, but a contribution towards any planning that has wellbeing as its ultimate
goal. The ontological framework was presented to a group of 22 experts from diverse
backgrounds in environmental management and drawn from a range of institutions in three
Australian states (Chapter 5). Overall, the framework was endorsed by these experts; however,
they also identified specific issues and improvements for further development.
Finally, the outputs from earlier chapters are discussed and conclusions drawn in Chapter 6. It
is concluded that, if adopted, wellbeing-based planning incorporating the models and revised
definitions developed during this work could improve decisions in both natural resource and
environmental management.
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Chapter 1. Introduction
Thumbnail: Category mistakes of conjunction and subject-predicate category mistakes are defined, and
their history outlined. The scope and viewpoint of the thesis are described, and examples of category
mistakes in natural resource management provided. The thesis is then placed in the context of the
values-wellbeing literature and the thesis objectives and structure are outlined.

1.1 Context
Many benefits that underwrite human wellbeing are derived from natural resources (Costanza
et al., 1997; Dasgupta, 2001; Díaz et al., 2019; Mace, 2014; MEA, 2005; OECD, 2015; Pearce et
al., 2006). However, as human populations and resource use expand, and processes such as
climate change intensify, planetary boundaries2 are approached or exceeded and the
probability of earth systems becoming destabilised increases (Lade et al., 2020; Steffen et al.,
2015). Consistent with this is Díaz et al.’s (2019) conclusion that there is already broadscale,
human-driven decline of natural resources. Therefore, prudent natural resource management
is crucial to maintain or improve human wellbeing.
Further complicating this picture is that scarcity of renewable resources may drive physical
conflict (Nillesen and Bulte, 2014; Vesco et al., 2020). Even when physical fighting does not
result, natural resource disputes frequently arise from contending human needs expressed as
competing values (Madden and McQuinn, 2014; McShane et al., 2011; Redpath et al., 2013).
This includes concerns over justice and equity (Corbera, 2015; Martinez-Alier et al., 2016).
Thus, planning the conservation and use of natural resources is a challenging, complex task.
Science, as a discipline, contributes to the stock of knowledge required to make prudent,
natural resource decisions. However, the normative ‘values’ associated with goals driving
planning and decisions are beyond objective science (Newton and Freyfogle, 2005).
Consequently, we ultimately depend on politics, ideally informed by science, to address the
value conflicts described above and decide the allocation of natural resources. Therefore,
science’s role is not only to generate knowledge about the world and its systems, but also to

2

“The planetary boundary (PB) approach…aims to define a safe operating space for human societies to develop and
thrive, based on our evolving understanding of the functioning and resilience of the Earth system.” (Steffen et al.,
2015, p 1).
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contribute this information into political processes, for example, through group deliberations.
In Western democracies, the relevant group deliberative processes include expert decisionmaking (Burgman, 2005) and formal and informal participatory planning (e.g., Dryzek, 2010;
Gregory et al., 2012; NRC, 2008; Reed, 2008). Such processes, particularly participatory
processes, may also draw on indigenous and folk knowledge.
In summary, prudent natural resource decisions ultimately depend on formal and informal
planning that integrates knowledge concerning natural resources, human values, and
wellbeing as the basis for socio-political decisions. Effective communication and sound analysis
are crucial to success in these processes. Yet, I argue in this thesis, category mistakes are an
avoidable but important barrier to both effective communication and analysis, and thus to
successful natural resource planning. The broad aim of the work reported in this thesis is to
expose the problems caused by category mistakes and to develop methods for avoiding them.
This, it is predicted, will improve scientific3 analyses, deliberative processes, and ultimately the
wisdom of political decisions concerning natural resources. Given the situation outlined in the
opening paragraphs, human wellbeing depends on such decisions.

1.2 Definition of category mistake and chapter outline
The Cambridge Dictionary of Philosophy defines a category mistake as: “the placing of an
entity in the wrong category” (Meiland, 2015, p 147) (Table 1.1). For instance, in planning landuse, putting management actions (‘means’) in the same category as goals expressed as values
(‘ends’) is a category mistake. Such mistakes potentially lead to decisions based solely on
management actions without desired ends ever being established – which is roughly
equivalent to jumping on a bus without knowing where one wants to go or why, or indeed
whether travel is required at all4. This occurs in practice, for example, where operations such
as feral animal control or fire management are considered as ultimate goals of management
competing at the same decision level as wellbeing values such as ‘recreational satisfaction’ or
‘spiritual-philosophical fulfilment’. It is very easy for managers to rush into committing
resources to operations without clearly thinking through the fundamental planning objectives.
The risk is that they will choose to undertake actions they find personally attractive but fail to

3

Taken to include the social sciences broadly defined.
Wallace (2003) gives examples of problems arising from focusing on management tools as ends in themselves. The
separation of means objectives from fundamental/strategic objectives is also emphasised by Keeney (1992, 2006)
under his values-focused planning method, now more generally considered as part of structured decision making
(e.g., Gregory et al., 2012).
4
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deliver outcomes highly valued by the community they serve. Thus, misclassifying actions as
desired ends is a category mistake that may lead to poor planning and decisions.
Meiland (2015, p 147) goes on to describe a second type of category mistake as the
“attribution to an entity of a property which that entity cannot have (not merely does not
happen to have)”. Paraphrasing Meiland, ‘this memory is purple’ or ‘kangaroos are prime
numbers’ are category mistakes in this sense. In environmental management, treating
objective properties, such as ‘sustainability’ or ‘resilience’, with the additional properties of
‘being a good thing in themselves’ is this type of mistake. Native vegetation systems
dominated by exotic plants may be sustainable and resilient, but whether they provide any
benefit depends entirely on the values referenced in the goal of management. This issue is
further explored in Chapter 5.
Table 1.1: Definitions of category mistakes. Definitions, examples, and the classification used in the
thesis.
Type of category
Definitions, taken from Meiland
mistake, following (2015, p 147)
Goldwater (2018)

Example

Mistake of
conjunction

“the placing of an entity in the
wrong category”.

Mixing of means and ends in decision
processes, most notably, the mixing of
actions to achieve goals, and the goals
themselves.

Subject-predicate
mistake

“attribution to an entity of a
property which that entity cannot
have (not merely does not happen
to have)”.

Kangaroos are prime numbers.

Both types of category mistakes occur in natural resource planning where they may cause a
range of problems in communication and analysis. This is unsurprising given that the multiple
disciplines involved in natural resource management depend on task-appropriate boundaries
for classification, description, and analysis. It is argued here that the current abundance of
category mistakes unnecessarily hinders effective planning. To describe and refine the aims of
this thesis, the remainder of this Introduction:
a. examines the history of category mistakes, including their cross-disciplinary
significance and definitional issues;
b. drawing on (a), explains the scope of the thesis;
3
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c. outlines, using examples, the types of category mistakes occurring in environmental
management; and
d. explains the structure and aims underpinning Chapters 2-6.

1.3 History of category mistakes
The following brief history of category mistakes expands on the above definitions, provides a
cross-disciplinary perspective, and introduces some philosophical problems affecting the
current work. Although Gilbert Ryle (2000/1949) coined the term ‘category mistake’ in his
attack on mind-body dualism, similar fallacies have been described at least since the time of
Aristotle (Hansen, 2018; Magidor, 2019; O’Sullivan, 2014). Within philosophy itself, opinions
vary considerably concerning whether the concept of ‘category mistake’ is useful (e.g.,
Magidor, 2019; O’Sullivan, 2016; Thomasson, 2019). O’Sullivan (2016) outlines the relevant
conceptual journey and suggests that the notion has a more important life, perhaps, outside
philosophy. Consistent with this view, it is argued below that the concept highlights important
problems that detrimentally affect planning and decisions in environmental management.
Guided by the two definitions of Meiland (2015) and the classificatory approach of Goldwater
(2018), category mistakes are separated here into those of conjunction, and those that
represent subject-predicate mistakes.

1.3.1 Mistakes of conjunction
In one of his well-cited examples Ryle (1949/2000) describes how a visitor to Oxford
University, on being shown a residential college (Christ Church), university library, and
university museum, turns to their guide and asks: “But where is the university?” In this
example the category mistake relates to the ‘university’ not belonging to the same category of
entities as the other listed items. To view the university as an object that may be counted
together with the university library, museum, etc., is not simply a case of double counting
because the ‘university’ is not comparable with the other items – they are from completely
different categories of entity and should not be counted together (i.e., quantified over).
Goldwater (2018) labels such instances as category mistakes of conjunction, and in natural
resource management they may also generate double counting, especially in environmental
economics. It is stressed that ‘putting something in the wrong category’ is not simply a case of
miss-identification – such as inaccurately counting an invertebrate’s legs and body parts and
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consequently calling a spider an insect. Category mistakes of conjunction involve attempts to
combine in some form two or more entities that are not comparable, a point explained in
detail below.
Since 1949, category mistakes have been invoked within a wide range of disciplines. Examples
include the mixing of research models and farmer decision support tools/models in agriculture
(Cox, 19965), the confusion in economics of ‘brute’ property rights (physical possession of land)
with socially-endorsed property rights (Cole, 2015), conflation of two logically different
categories of labour values in economics (Wright, 2014), and a range of category mistakes of
conjunction in psychology, in part reflecting Ryle’s criticism of mind-body dualism (Holth,
2001). An example directly pertinent to natural resource management is the observation by
Doremus (2007, p 360):
“Claims that a precautionary approach is "anti-scientific" or inconsistent with scientific
principles rest on a category mistake. It is simply incoherent to compare "science" with
"precaution." The two are different tools designed to serve different purposes. Science is a
set of (ideally) value-neutral tools, a process for deepening our understanding of the
natural world. It does not, and indeed cannot, tell us what we should do with that
understanding. It can illuminate the consequences of policy choices, but it does not
dictate those choices…Precaution, on the other hand, is a moral argument that makes no
pretense of value neutrality. It provides normative judgments about how information
generated by science (including the limits and lingering uncertainties of that information)
should be translated into individual or societal action. Science and precaution, in other
words, are not substitutable in the decision making process.”

The category mistake described by Doremus is also one of conjunction – it is a mistake to treat
‘science’ and ‘precaution’ as being from the same category of entities. As argued by Doremus,
they are not comparable and cannot logically be counted across, as would occur in any
attempted trade-off between the two.

5

Cox argues that attempts to use research and development models as a basis for farmer decision tools mistakenly
conflates quite different categories of knowledge and ways of knowing.
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Table 1.2: Definitions relating to commensurability and comparability.
Term

Definition

Commensurable

Two items are commensurable if there is a common unit of measurement for the
items being compared. Note that this is consistent with, but a narrower definition
than that of Chang (2015, p 503). This approach aligns with Trainor (2006) and is
used here to drive a stronger distinction between commensurable and
comparable, with which it is sometimes combined.

Comparable

Two items are comparable if:
(i) The covering consideration with respect to which a comparison is attempted
properly applies to both items (based on non-comparable, Chang, 2015, p 503);
AND
(ii) There is a positive value relation, such as ‘better than’, ‘worse than’, or
‘equally good’, between them with respect to a covering consideration (based on
incomparable, Chang, 2015, p 503).

Covering
consideration

A statement is a covering consideration if it is an evaluative statement that allows
a comparison to be made, e.g., ‘national park A is better than national park B
with respect to the covering consideration of scenic beauty’. (Based on Chang,
2013.)

This last example underlines the need to define the term comparable, as mistakes of
conjunction in environmental management are often exposed by a lack of comparability
among items being evaluated or compared, as in the case described by Doremus. Therefore,
precise definitions of comparable and the closely related term commensurable, with which it
may be confused (Trainor, 2006), are essential. Also, if a comparison is made, then it is
important to know the evaluative statement under which a comparison is being attempted – in
philosophical terms, a covering consideration. All three terms are defined in Table 1.2 based
largely on the work of Chang (2013, 2015). However, in contrast with her work, the definitions
are phrased in positive terms for clarity, plus Chang’s (2015) definitions of ‘incomparable’ and
‘non-comparable’ are combined here. The critical feature of these two terms relates to the
efficacy of a covering consideration, and the first criterion (non-comparable) needs to be
avoided before escaping the second (incomparable). Comparisons are therefore discussed
here as being either ‘comparable’ or ‘not comparable’ given a specific covering consideration,
an approach consistent with Trainor (2006).
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1.3.2 Subject-predicate category mistakes
Magidor (2019, p 1) opens her article on category mistakes with the following statement,
which describes a number of distinct subject-predicate category mistakes:
“Category mistakes are sentences such as ‘The number two is blue’, ‘The theory of
relativity is eating breakfast’, or ‘Green ideas sleep furiously’. Such sentences are striking
in that they are highly odd or infelicitous, and moreover infelicitous in a distinctive sort of
way. For example, they seem to be infelicitous in a different way to merely trivially false
sentences such as ‘2 + 2 = 5’ or obviously ungrammatical strings such as ‘The ran this’.”

These examples of subject-predicate category mistakes are very clear, and all involve the
ascription of a property to an entity which that entity cannot have. However, some 40 pages
later, after a journey through various linguistic, semantic, and metaphysical matters
surrounding category mistakes, Magidor (2019, p 42) closes her paper with the following
sentence:
“Whether or not this account of copredication is accepted, we see once again how which
theory of category mistakes is adopted has substantial implications for debates in
metaphysics.” [Emphasis added.]

These excerpts suggest that it is difficult, if not impossible, to construct all-encompassing,
global theories and definitions of category mistakes – even subject-predicate mistakes that
seem so obvious at first inspection. For example, metaphors such as ‘the moon is a ghostly
clipper sailing the oceanic clouds’6 may be acceptably poetic, but in terms of descriptive
natural science they contain category mistakes.
In addition, the cultural context may affect the definition of category mistakes in
environmental management. For instance, in a snow-covered landscape where only a glacier, a
boulder, and a tree are visible, an onlooker from a Western culture might observe that this
was a barren landscape in which there was only one living thing. However, other cultural
worldviews ascribe ‘life’ to glaciers, mountains, and rocks (Carreño, 2017; Satterfield et al.,
2013). Thus, depending on one’s culture, the answer to ‘How many living things can you see?’
may range (in the example) from one to three. Therefore, deducing whether a subjectpredicate category mistake has occurred depends on the cultural context and the related

6

With apologies to Alfred Noyes for paraphrasing his poem “The Highwayman”.
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ontology7. This also applies in mistakes of conjunction. Again, the crucial role of covering
considerations, or evaluative statements, in determining whether category mistakes have
occurred is emphasised, as is the importance of the world view of the person constructing the
comparison. Thus, it is important to describe the specific, environmental ontology to be used
and its context. This requires defining the key things that exist in a domain, an issue addressed
in Chapter 2.
The preceding observations highlight how approaches to category mistakes reflect the
interests and worldview of the observer. That is, the task at hand, situation, and worldview will
all affect how one identifies category mistakes. Rather than developing highly theoretical
philosophical concepts, the approach taken here is to retain the definitions of Section 1.1 but
to more narrowly define how they will be applied. These constraints, described in the next
section, ensure that the definitions are task-relevant without the need for overly-complex
global definitions that may not, in any case, be helpful within natural resource management.
Alexandrova (2015) has characterised such task-oriented approaches as following mid-level
theory, rather than attempting to meet the demanding needs of all-encompassing, universal,
high-level theory. This thesis is largely concerned with mid-level theory.

1.4 Category mistakes in natural resource management –
approach and scope
As observed by Kitcher (2012), the way one draws boundaries in the sciences, including those
for categories, depends on the task at hand and the situational context. Therefore, to clarify
the approach and scope of work in this thesis, three guiding limits are described. First, given
the various definitions of natural resource management it is important to set boundaries on
how the term is applied. In this thesis, the definition (adapted from Probst, 20008) is that
natural resource management is:
decision-making related to resolving the many competing uses, including conservation, of
natural resources (naturally occurring water, air, soil, rocks, organisms, sunlight,

7

The ontological task is to: “say what there is, what exists…[and to]… say what the most general features and
relations of these things are” (Hofweber, 2018, p 13). In the example, what one includes within the category ‘living’,
a fundamental part of one’s ontology, affects the quantification of things and attribution of properties.
8 Probst in turn takes the definition from: Schwederski T; Karkoschka O; Fischer W. 1997. Förderung von Beteiligung
und Selbsthilfe im Ressourcenmanagement. Ein Leitfaden für Projektmitarbeiterinnen und Projektmitarbeiter.
Margraf Verlag, Weikersheim. 239 p. My adaptation emphasises the conservation component of natural resource
management and more fully defines natural resources.
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petrochemicals, coal, etc.); and organising and implementing resource use, which may
include strict nature conservation.

This definition specifically encompasses both the use and conservation of natural resources
and avoids bringing actual or implied normative statements into the definition. Although some
may object to the inclusion of ‘conservation’ within natural resource management, this
approach aligns with the more detailed explanations in Chapters 2 and 3. It also ensures that
natural resource decisions are contained within a single framework. Environmental
management is taken to be a broader term encompassing both built (human cultural) and
natural resources.
Second, as emphasised by the definition above and the opening paragraphs in the
Introduction, natural resource management necessarily deals with decisions concerning
competition for resources. Even where a single person makes the ultimate decision concerning
resource allocation, in Western cultures this is usually under advice from groups of experts, or
communities of interest, or some combination of the two. Whether this occurs as part of
deliberative democracy (e.g., Dryzek, 2010), or as advice and recommendations to an
autocratic leader in a democracy, it is assumed here that group deliberative processes will
contribute to most decisions. Certainly, the usefulness and application of participatory
approaches is widely accepted, although often problematic in practice (Ernst, 2019; Jager et
al., 2020; Muro and Jeffrey, 2008, 2012; NRC, 2008; Reed, 2008; Pieraccini, 2015). Thus, a
focus throughout this thesis is on developing ideas that support either informal or formal
group deliberation.
Third, unless otherwise stated, a Western cultural worldview is adopted throughout.
Nevertheless, to the extent practicable (e.g., value classifications in Chapter 4), the approach
aims for broad cultural inclusion. Within this Western worldview the position taken is one of
epistemological anthropocentrism as described by Dzwonkowska (2018). That is, as humans
we are necessarily constrained to view and consider the world through our senses and
emotional-cognitive apparatus. Despite our significant capacity to extend our senses (e.g.,
through electron-microscopy, infrared ‘vision’, and radio-astronomy) and to empathise and
develop relationships with our environment and its various components, this is always
constrained by our senses, sense of self (including sense of scale), and cognitive processing
limitations. For example, Resnick et al. (2017) have noted the difficulty humans have in
reasoning about spatial and time scales that exceed human perception, and few humans have
either the cognitive skills, or need, to apply quantum mechanics in their normal lives.
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Collectively, these limitations are accepted here for natural resource planning because they:
(a) reflect the general characteristics of participants in group deliberative processes; and (b)
distinguish methods for group deliberative processes from alternatives, for example, those
which may be applicable in cosmology where time and material objects are viewed very
differently (Rovelli, 2017).
Finally, as noted by Dzwonkowska (2018), it is important to affirm that epistemological
anthropocentrism may encompass a range of ethical positions, including that nature holds
intrinsic value. This is the position taken in this thesis. In this regard it is interesting to note
Light’s (2003, p. 229) comment that:
“Claims that…[weak or broad]…anthropocentric justifications for better environmental
policies overlap and compliment [sic] nonanthropocentric approaches (which entail more
controversial arguments for why nature is valuable in and of itself) fall on deaf ears to
those philosophers only interested in deciphering nonanthropocentric reasons why nature
is morally valuable in and of itself.”

This highlights that views in relation to both the intrinsic value of nature and its relationship to
anthropocentrism are highly contested and strongly related to ethics. The thesis approach to
intrinsic value is further explained in Chapter 3 and then discussed more expansively in Section
6.2.3.1.
These three limits keep the work described in this thesis to a manageable task. For example,
they avoid some conceptual controversies inherent in high-level, philosophical theory by
restricting the worldview and thus reducing the ontological complexity encountered.

1.5 Category mistakes in natural resource management –
explanatory examples
Category mistakes in natural resource management are next explored following the definitions
and constraints outlined above.

1.5.1 Mistakes of conjunction
Mistakes of conjunction are “the placing of an entity in the wrong category” (Meiland,
2015, p 147).
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Mistakes of conjunction may cause both analytical problems and linguistic uncertainty. As an
example of the latter, see Figure 1.1 adapted from Mace and Bateman (2011). Linking the
boxes with arrows invites an interpretation that the items in each box, under a single heading,
are either of the same type of entity or are linked in some way, and that they have some
specific relationship to the following box. This is certainly the case with box (a), within which
all the items except the last are unambiguously processes. If these processes contribute (as
actions, say) to box (b), then this seems to be building towards a useful model and one could
ask, for example: ‘Which of the processes in box (a) is most important to produce a food crop
(box b)?’ Each of the items in box (a) could be compared based on this question, they are
comparable in the sense outlined in Table 1.2 and thus could be analysed mathematically if
one wished. There is redundancy among the processes that may result in double counting, but
there is no actual category mistake of conjunction by grouping these items together. However,
each of the next two boxes are composed of very different types of items as shown in Table
1.3, which is constructed from Figure 1.1.

a. Ecosystem
processes/intermediate
services
• Primary production
• Water cycling
• Soil formation
• Nutrient cycling
• Decomposition
• Weathering
• Ecological interactions
• Evolutionary
processes
• Undiscovered

b. Final ecosystem
services
• Crops, livestock, fish
• Trees, vegetation, peat
• Water supply
• Climate regulation
• Disease & pest
regulation
• Detoxification &
purification in air, etc
• Pollination
• Hazard regulation
• Noise regulation
• Wild species diversity
• Environmental settings
• Undiscovered services

c. Good(s)
• Food
• Fibre
• Energy
• Drinking water
• Natural medicine
• Recreation/tourism
• Pollution/noise
control
• Disease/pest control
• Equable climate
• Flood control
• Erosion control
• Aesthetic/inspiration
• Spiritual/religious
• Undiscovered

d. Well-being
value
• Economic
($)
• Health
• Shared
social

Figure 1.1: The set of ecosystem processes, services, goods/benefits, and values used in the United
Kingdom National Ecosystem Assessment. Headings and items are abbreviated from the original
diagram. Good(s) include “all use and non-use, material and non-material outputs from ecosystems that
have value for people.” (Source: Adapted from Figure 2.3, p 18, in Mace and Bateman (2011). Their
figure was in turn adapted from Fisher et al. (2008).)

Table 1.3 shows that ‘final ecosystem services’ (box b) and ‘goods’ (box c) from Figure 1.1 each
consist of at least three, different types of entities. In the case of ‘final ecosystem services’
(box b), all the processes listed could directly affect one or more of the elements within the
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same box; that is, they are potentially ‘means’ (or causal agents) in relation to the elements as
‘ends’. There are similar issues caused by grouping items in box (c). Thus, the relationship
among items within these two boxes is unclear, as is the relationship between the boxes. Items
within boxes (b) and (c) are not uniformly comparable, and therefore, depending on how they
are applied, may generate mistakes of conjunction. This lack of clarity undermines the model
represented in Figure 1.1 and could be expected to hamper communication. Why, for example,
are there processes listed in each of the boxes (a), (b), and (c)? And why are entities mixed in
boxes (b) and (c)? Under planning approaches such as values-focused thinking and structured
decision making (Keeney, 1992; Gregory et al., 2012), items in box (c) mix fundamental and
means objectives. Here, this involves a category mistake of conjunction unless the mixing of
entities is satisfactorily explained. It would also not be appropriate to undertake mathematical
analyses across the items in box (c) to calculate wellbeing9.
Table 1.3: Allocation of items from two boxes in Fig. 1.1 into comparable categories of entities.
Final ecosystem services, box (b) from Fig
1.1
Elements Processes
Other
Crops,
fish, etc
Trees,
etc

Water supply
Climate
regulation
Disease &
pest
regulation
Detoxification
etc
Pollination

Wild species
diversity (1)
Environmental
settings (2)
Undiscovered
(3)

Goods, box (c) from Fig 1.1
Elements

Processes

Other

Food

Recreation/tourism

Equable climate (3)

Fibre

Pollution/noise
control
Disease/pest
control

Aesthetic/inspiration
(5)
Spiritual/religious (5)

Flood control

Undiscovered (3)

Energy
(4)
Drinking
water
Natural
medicine

Erosion control

Hazard
regulation
Noise
regulation
NOTES: (1) this item is a property; (2) unclear, probably a ‘state’; (3) either not relevant or poorly specified; (4) an
element when stored, e.g., as coal, a process when applied (e.g., burnt); (5) values of some type. Some items may
be ‘values’ when covered by an appropriate definition. E.g., food and drinking water could be construed as beliefs
concerning ‘adequate resources’, and recreation/tourism as beliefs concerning ‘recreational satisfaction’ – see
Wallace (2012) for examples of how this may be covered.

The difficulties with ecosystem service classifications outlined above have led to analytical
problems when attempts have been made to mathematically combine non-comparable
9

‘Biodiversity’, ‘water quality’, ‘green house gases’, and ‘timber’ are all listed together with ‘recreation’ and ‘food’
as the goods directly contributing to ‘values’ in Figure 11 (UKNEA, 2014, p 26). Even in a schematic overview this
seems like a category mistake of conjunction.
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items(e.g., Gasparatos et al., 2011; Ojea et al., 2012). In planning, category confusion and
definitional issues create ambiguity in meaning and encourage inappropriate trade-offs among
means and ends as well as double counting (Boyd and Banzhaf, 2007; Johnston and Russell,
2011; Wallace, 2007, 2008). However, it is stressed that not all category mistakes lead to
double counting, and double counting may occur where this does not involve a category
mistake.
The work of Mace and Bateman (2011) was used as an example because the method is wellexplained and representative of a large body of work. The types of category mistakes
described in relation to Figure 1.1 continue to be found in the ecosystem services literature.
Recent examples include the use of ecosystem service classifications by Mustajoki et al. (2020)
and Raviv et al. (2020)10. Therefore, issues of comparability and double counting continue to
be a significant problem despite long-standing concern over these and related issues (e.g.,
Boyd and Banzhaf, 2007; Fu et al., 2011; Heink and Jax, 2019; Johnston and Russell, 2011; Lele
et al., 2013; Wallace, 2007). Further examples of mistakes of conjunction are described in
Chapter 2.
In summary, category mistakes of conjunction in environmental management may cause
analytical errors as outlined above. In addition, the ambiguity and vagueness of terms arising
from category mistakes increases the probability of errors in communication that add to
planning difficulties. Goals of natural resource management may be completely obscured by
the mixing of means (such as processes including actions) and ends (usually in the form of
implied wellbeing values) at the same level in classifications. Various aspects of category
mistakes generating these types of problems are explored in Chapters 2-5. To help resolve
these issues, the description of natural resource management goals in the form of values
constituting wellbeing are addressed in Chapters 2 and 3.

1.5.2 Incorrect ascription of a property (subject-predicate mistakes)
The “attribution to an entity of a property which that entity cannot have (not merely does
not happen to have)” Meiland (2015, p 147)

Identifying this type of category mistake, often termed a subject-predicate mistake because
the descriptive predicate does not logically apply to the subject, is comparatively

10

Mustajoki et al. acknowledge their difficulties but have not understood how this in part reflects the mixing of
entities at the same classificatory level; Raviv et al. mix entities – see their Fig. 4 p 7.
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straightforward provided one remains within the disciplinary confines of environmental and
natural resource management. Use of the term ‘biodiversity’ provides examples of
inappropriately applying properties to an entity. According to Sarkar (2002), biodiversity was
coined as shorthand for biological diversity in 1986, and one would therefore expect that, at
the least, it refers to the diversity of living things in some form. Nevertheless, in the Global
Biodiversity Strategy, biodiversity is defined as “the totality of genes, species, and ecosystems
in a region” (WRI et al., 1992, p 2). This definition of biodiversity generates two subjectpredicate category mistakes. Although ‘ecosystems’ are variously defined, they invariably
include biotic elements and abiotic elements and processes (e.g., Tirri et al., 1998). Thus, to
include ‘ecosystems’ in the definition of biodiversity commits two category mistakes11 by
effectively claiming that:
i.

Biological diversity includes non-living elements of systems; and

ii.

Biological diversity includes processes, which are arguably a completely different type
of entity as well as involving abiotic elements of the environment.

In both cases predicates that include non-living things are ascribed as properties to the subject
(biodiversity) that it cannot have, not simply may not have. Also note that ‘ecosystems’ are
defined as including biological elements, so that the ‘diversity of ecosystems’ in the Global
Biodiversity Strategy definition of biodiversity creates a tautology as well as leading to subjectpredicate category mistakes. Angermeier and Karr (1994) discuss similar anomalies and restrict
‘biodiversity’ solely to biological elements while at the same time including processes within
‘biological integrity’, a much broader concept. Callicott et al. (1999) adopt the approach of
Angermeier and Karr (1994), and it is puzzling why there are still accounts which effectively
maintain that biodiversity includes ecosystem processes and abiotic elements. For example,
Australia’s Strategy for Nature (Commonwealth of Australia, 2019, p 3) states that:
“Biodiversity is the variety of all life forms on earth — the different plants, animals and microorganisms and the ecosystems of which they are a part” (emphasis added).
Adding to confusion, many scientists view ‘biodiversity’ as committing to a normative position
(Morar, 2019; Sarkar, 2002, 2014). This ascription of a normative property to an apparently
objective term, a type of subject-predicate category mistake, forms a cluster of mistakes that is

11

Arguably, a further category mistake is committed in that WRI suggest that ‘biodiversity’ includes all living things,
rather than being a ‘property’ of a specified space, such as species per unit area. This issue is explained in Section
2.3.3.
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explored in Chapter 512. This emphasises the need to describe how values and wellbeing are
delineated, in a category sense, from other system entities.
In summary, category mistakes of conjunction and subject-predicate category mistakes may
cause significant problems for communication and analysis in natural resource planning, a
topic explored in the following chapters. The discussion to this point has situated the thesis in
relation to category mistakes and the related literature. Before specifying the thesis objectives
and structure, it is also important to position the thesis in relation to the literature more
generally. Given the central role of value and wellbeing concepts in planning (e.g., as variously
emphasised by Dasgupta, 2001; Heink and Jax, 2019; Keeney, 1992; Wallace, 2012) and the
confusion around these terms (described in Chapter 3), relationships with this literature are
emphasised in the following section.

1.6 Thesis approach within a values-wellbeing context
Figure 1.2, a simplified version of that derived in Chapter 3, provides a useful framework to
illustrate the discussion in this section. Under this model, actions, including decisions and
expressed preferences, arise from the interaction of desires (including intuitions and
emotions) and beliefs. These, in turn, are influenced by the system state leading up to
decisions. System states arise from the unfolding of processes, and ultimately determine the
wellbeing of constituent organisms, including humans. Such states include the properties of
the individual or group deciding on an action, itself a process.
Two questions are important from the perspective of identifying and avoiding category
mistakes in natural resource planning. Firstly, given the overall system described in Figure 1.2,
how does one define the different system entities and describe their relationships? Such
entities include the various forms of beliefs, desires, processes (including human actions); and
the concrete things in systems, such as organisms and built structures. This is an ontological
question, and the thesis responds by outlining an environmental ontology in Chapter 2. The
philosophical literature provides the foundation for this work. However, to avoid becoming
mired in arguments that remain unresolved after centuries of disputation, this literature was

12

Also see Section 2.3.3 for additional explanation of category mistakes involving ‘biodiversity’.
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explored under guidance13, and care was taken to remain both within the scope outlined in
Section 1.4 and focussed on the tasks outlined below in the thesis objectives.

B. Process occurring within
individual participants
Desires, including
emotions and intuitions
C. Actions,
including expressed
preferences, and
decisions, etc.

A. Current system state

Beliefs, including values,
perceived level of control,
etc.

Figure 1.2: Summary of decision process in system context: this figure is a simplified version of that
developed in Chapter 3. Under this model, decisions arise from the interaction of desires and beliefs,
which are in turn influenced by the system state, including the properties of the individual/group.

Secondly, during natural resource planning, how does one generate and discriminate among
the values14 that are crucial to articulating the fundamental objectives underlying planning and
decisions (Keeney, 1992, 2006)? Leaving aside methods that ignore the operations inside box B
in Figure 1.215, there are two broad responses to this question. These are that either the types
of values and their relationships are generated by planning group participants themselves,
usually under guidance (workshop-driven); or a classification of values (or some equivalent) is
generated by specialists prior to workshops and applied with or without participant
amendment (classification-driven). These two broad methods are used to frame and position
the approach taken in this thesis.

13

The then Professor of Philosophy (University of Western Australia), Michael Levine, provided guidance concerning
useful general references, and this was bolstered by additional searches. Working with a co-author from the
philosophy discipline also helped to ensure that outputs remained anchored in mainstream philosophical concepts.
14 Here I am using values in the sense of “the regard that something is held to deserve; the importance, worth, or
usefulness of something” (OED, 2019). A much more precise definition is developed in Chapter 2 to strengthen the
link to wellbeing, and as one means of minimising category mistakes.
15 For example, as when individuals are asked to express a preference between two alternative states without any
exploration of the values underlying the preference. This can be a useful research method. However, in group
deliberative processes focused on wellbeing, unpacking the content of box B is an important task.
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Structured decision making, as outlined by Gregory et al. (2012), is a well-developed example
of workshop-driven environmental planning based on the work of Keeney (e.g., 1992, 2006).
As described by Gregory et al. (2012), under this approach participants (stakeholders) in
structured decision making collaboratively generate a list of objectives (described as “…the
things that matter…”, p. 69; and “…concise statements of the fundamental interests that could
be affected by a decision…”, p.70) for the specific decision situation. Through a facilitated
discussion, the collective set of objectives is then separated into fundamental objectives (the
ultimate answer to ‘why is that important?’ questions) and means objectives (revealed by
‘how could we achieve that?’ questions). Gregory et al. also described process objectives,
effectively the ethical principles and governance matters discussed in Chapter 4, and strategic
objectives (personal and institutional objectives). In the context of this thesis and the second
question posed above, it is the fundamental objectives – broadly equivalent to ‘values’16 – that
are important here, although ethical principles are also central in the value definitions
developed in Chapter 2. Structured decision making continues the planning process – including
the development of objectives hierarchies, measurement indicators for objectives, alternative
plans, weights for assessment, etc. – as an open, workshop-driven process. Decisions on
values/fundamental objectives emerge from iterative, facilitated discussions among
participants. The separation of objectives into their various types under structured decision
making is one means of avoiding double counting, which, as outlined in Section 1.5, may arise
from category mistakes. Gregory et al. (2012) provide a range of case studies that show how
structured decision making has been successfully applied to resolve problems. Case studies
described by Gregory et al. (2012) range from selecting water filters in Africa, based on a
maximum of 3.5-hour workshops with participants; to complex problems encompassing
multiple objectives in forest and water management and cross-cultural stakeholders. Analytical
methods are task-appropriate and range from using scoring preferences based on tokens to
more complex applications such as multi criteria decision-making (MCDM) and the analytical
hierarchy process (AHP). With regard to the latter two methods, Gregory et al. (2012, p 36)
note that:
“The tendency with MCDM or AHP approaches is to underemphasize the up-front problem
structuring process; insufficient attention to defining the issue and working with
stakeholders to identify objectives and performance measures can lead to biased or

16

Gregory et al. (2012, p.27) simplify Keeney’s (1992) expansive view of values to “…that ‘values are what we care
about’…”. And on page 22 (Table 2.1) that “…values, which define what matters to people…”. It is notable that
pursuit of ‘why is that important?’ questions is an important aspect of defining end-state values – see Section 4.3.1.
The work of Gregory et al. (2012) is cited, along with others making the same point, in that section.
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misleading results and to a less well-structured problem (e.g., with confusion between
means and ends, or with improperly specified and weighted performance measures).”

On the same page, Gregory et al. (2012, p 36) go on to state that:
Our experience also suggests that adoption of an AHP or MCDM approach often can result
in needless expenses: SDM practitioners find that only a small percentage of decision
problems ever require a formal quantitative trade-off analysis, because after careful
structuring the general outlines of a preferred management plan and its likely outcomes
are often clear.

In this thesis the focus is also on the ‘front-end’ of decision-making but pushes to reach the
ultimate end of all ‘why’ questions, which is taken to relate to a form of human wellbeing that
may encompass the wellbeing of all life. Keeney (1992) does examine, but not define, ‘quality
of life’, and some components of ‘quality of life’ are also listed in Keeney et al. (1990, Figure 1,
p 1017). However, Keeney (1992) does note that the concept is difficult to define. Some of the
constituents of life quality in his examples intersect with the concept of end-state values
developed in the following chapters of this thesis. However, I could find no reference to
wellbeing (or quality of life/life quality) in Gregory et al. (2012), or in other references
examined involving these authors (e.g., Gregory, 2017; Gregory and Keeney, 2002; Keeney,
2002, 2006, 2012; Keeney and Gregory, 2005; Morais et al., 2013). Furthermore, a search on
‘life quality’, ‘quality of life’, ‘wellbeing’ and ‘well-being’ in Smith et al. (2020), a book of case
studies on structured decision making, uncovered only two references to these terms, one in a
reference list and one in a cited organisational mission statement. In contrast, the definition
and role of the wellbeing concept in planning is a crucial focus of this thesis. To mark this
distinction from the value-focused thinking of Keeney (1992), in this thesis planning focused on
wellbeing is called wellbeing-based planning (term introduced in Section 5.7).
Apart from the attention given to wellbeing, and the focus on the phenomenon and impacts of
category mistakes, other characteristics distinguishing this thesis from structured decision
making are that the thesis unpacks the components in box B (Figure 1.2), especially
disentangling some of the confusion surrounding the concept of ‘values’ and personality; plus
it explores the relationships that ‘values’ have with other beliefs. Other important points of
difference are discussed below after first considering classification-driven processes.
An example of a classification-driven process is the development of the Common International
Classification of Ecosystem Services (Haines-Young and Potschin, 2018). Researchers
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developed this classification informed by the practical experience of contributors. Once such a
classification has been developed, it may then be used, for example, as a standard platform for
making comparisons across case studies, surveys, or geographic areas. Some of the potential
problems with using ecosystem service approaches are outlined above (Section 1.5.1) and are
further considered in Chapter 2. Among other methods that tend towards being classificationdriven and targeted at specified ‘ends’ of some kind, those commonly encountered in the
literature (see Chapter 4 for details) include needs-based approaches (Doyal and Gough, 1991;
Gough, 2017; Max-Neef et al., 1989; Max-Neef, 2010; Roberts et al., 2015); Total Economic
Valuation (Admirall et al., 2013; Pearce, 2006; TEEB, 2010); and capabilities approaches
(Nussbaum, 2006; Pelenc, 2017; Robeyns, 2016; Sen, 1999). Each of these, plus other
alternatives, are considered in detail in Chapter 4. The thesis approach broadly aligns with
these methods given the common emphasis on structuring the end points of planning17, with
either an explicit or implied link to wellbeing. Nevertheless, the work in this thesis may also be
distinguished from these approaches in a similar fashion to that outlined above, namely:
specific attention to the phenomenon of category mistakes and their impacts; and greater
attention to unpacking and describing the components in box B (Figure 1.2) including
addressing some of the confusion surrounding ‘values’. This disentangling also requires that a
range of socio-psychological approaches to values and wellbeing are discussed (Chapters 3 and
4). The definition of ‘values’ in this thesis draws heavily on this literature, especially Rokeach
(1973).
As with most boundaries, that between workshop- and classification-driven planning
approaches is fuzzy. For example, Kant and Lee (2004) generate an initial set of workshopdriven values, but through a series of classification-driven processes reduce this to a standard
set of 10 values for analysis. Thus, the two broad approaches may be integrated, and the
specific task and situation will affect the methodology selected. For instance, those planning
for wellbeing as an end point, or wanting to directly compare across different case studies, are
likely to use a classification-driven approach. Where resolving a very specific planning situation
is the driver, then workshop-driven processes may be preferred.
In the following chapters I have also followed the sentiments expressed in the two quotes
from Gregory et al. (2012) above. That is, except where it is important in the pursuit of
category mistakes and their issues, I have focussed on the ultimate ends of management and
17

However, opinion and approaches in this regard may be quite diverse. For example, Robeyns (2016) notes in her
review of the capability approach that although Nussbaum supported explicit listing of capabilities (analysed in
Chapter 4), Amartya Sen seems to have favoured each group selecting and weighting their own list of capabilities.
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the unpacking of the boxes in Figure 1.2, rather than on analytical methods. With regard to the
latter, I have taken the position that these should be determined after the ultimate ends of
management have been decided, while taking into consideration the requirements of the
specific situation. I suspect that some of the problems encountered with ecosystem service
classifications arise because there has been insufficient attention to the values-wellbeing
component, the ultimate desired ends, a point supported by the work of Heink and Jax (2019).
Consequently, this thesis does not review analytical procedures such as multi criteria decision
making, analytical hierarchy process, Bayesian approaches, logic trees, and so on – their
relative usefulness will depend on the task and situation.
There are two other important drivers for this thesis that further distinguish it from those
studies outlined above. First, there has long been tension between orthodox and heterodox
views on economics regarding environmental decisions. Readers of the journal Ecological
Economics would be familiar with the related controversies as articulated, for example, by
Spash (2020). Some of the tension over economics is situated in the use of monetisation as a
means of achieving commensurability within economic analyses (e.g., Matulis, 2015). In
commenting on the introduction of the monetary system, Skidelsky (2019, p 37) notes that this
“…drew a “veil of money” over the interconnected factors in exchange.”18 This thesis
contributes towards lifting this ‘veil’, but in a way that is compatible with using monetary
analyses without requiring that one necessarily be undertaken. I aim to help bridge the divide
between economists and those concerned for the environment, and thus contribute to
improved decision processes. However, to achieve this requires that notions of comparability
and commensurability (Table 1.2), and thus ontology, are broadly agreed. Such notions
underpin concepts such as additivity, exchangeability, and substitutability, which in turn
require input from classification-driven approaches. For example, to ensure the constituents of
wellbeing are classified into categories with, or excluding, these properties requires
considerable fore-thought as to classification criteria and underlying assumptions as outlined
in Section 4.3.1. Nonetheless, it is stressed that classification-driven approaches do not, by

18

This quote is referenced by Skidelsky to Hecksher (1935), which I have checked. The following is taken directly
from Hecksher (1935 pp 103-104): “Everyone under natural economy recognized that exchange was the more
favourable the larger the amount of goods which could be got in exchange for one’s own. but then came the
monetary system and drew “a veil of money” over the interconnected factors in exchange. In spite of its enormous
importance in helping to increase the satisfaction of wants, money economy has thus done much to render more
difficult an accurate conception of the forces in economic life and particularly exchange. It has become perhaps the
most important source of false economic theories.”
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definition, either preclude stakeholders adapting classifications during planning, or constrain
priorities or the means of achieving them within the scope defined above.
Second, classification-driven approaches linked to wellbeing can provide government and
other institutions involved in environmental management with ways to think about their
personal and institutional contribution to human wellbeing. One might expect that this would
be an important activity in planning and policy development – at least in representative
democracies. More generally, this thesis is intended to inform anyone interested in
understanding and explaining both why prudent management of our natural resources is vital,
and how it connects to our lives and decisions. In this regard, poor definition of environmental
entities, confusion of value concepts, lack of connection between values and wellbeing, and
inadequate attention to ethical principles of behaviour remain important barriers. These
matters are all addressed in the following chapters.
In conclusion, all planning and management approaches entail constraints based on the
worldview of those managing or facilitating the planning process, as well as those of
stakeholders. In addition, the particular situation and task will determine how management
approaches and decisions unfold. Being informed of the various options should assist all those
involved, and this thesis draws insights from all the work cited above – there is no ‘best’
method for all situations. With this background, the next section outlines the thesis objectives
and structure.

1.7 Thesis objectives and structure
The broad aim of the work reported in this thesis is to expose the problems caused by category
mistakes and to develop practical solutions for avoiding them. Special attention is given to the
connections among human values, wellbeing, and natural resources because (a) these entities
are often affected by category mistakes; and (b) although such linkages were foreshadowed in
the work of the MEA (2005), they remain poorly defined and controversial (Heink and Jax,
2019). Yet, the values-wellbeing nexus should, it has been argued, be the main driver of
planning (Keeney, 199219; Wallace, 2012). This coupling encompasses the ultimate goals of
natural resource management provided human wellbeing is accepted as the primary goal of
management, as argued in Chapter 3, and then positioned more expansively in Chapter 6.

19

Keeney refers to this as ‘life quality’. In the works by Keeney examined, it is only in this book that the links to
wellbeing (as life quality) are discussed, although life quality is not defined.
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Practical approaches that avoid category mistakes will, it is predicted, improve scientific
analyses and communication, and thus deliberative processes and political decisions
concerning natural resources. In this thesis the solutions proposed are aimed at change
through rational argument. It is acknowledged, however, that actual change may require more
than rational argument, a matter returned to in the conclusions (Chapter 6).
The detailed objectives of this thesis, including the steps proposed towards avoiding category
mistakes in natural resource planning, are:
1. to document category mistakes and the communication and analytical problems they
generate. Confusion among environmental entities is an important contributor to
category mistakes, therefore, a sub-objective here is to develop an environmental
ontology to identify and explain the key entities within the environmental domain.
This addresses the tendency for workers to mix categories of entities, and the
problems this generates (Chapter 2).
2. to explain and explicitly link natural resources, human values, and human wellbeing
using models appropriate for group deliberative processes. This objective
acknowledges the wellbeing-values nexus as crucial for (i) establishing the desired
ends of management, which in turn should drive subsequent planning and analysis;
and (ii) providing an important link into political processes, especially if one subscribes
to the view that politics entails “…a search for the common good…” (Sluga, 2014, p 2).
In addition to explicitly making the links outlined, achieving this objective also
requires:
a. a definition of wellbeing in the form of a covering consideration suitable for
natural resource management; and
b. a model for describing how ratings and opinions are generated during
planning, thus outlining the factors involved and how they impinge on
decision-making. (Chapter 3 covers this objective and its sub-objectives,
except for the contribution to political processes, which is discussed in Chapter
6.)
3. to generate classifications of human values that support the practical application of
ideas outlined in Chapters 2 and 3. This also explains the necessity for well-structured
classifications that are built on explicit criteria and assumptions (Chapter 4).
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4. to obtain feedback from experts on an ontological framework based on (1) to (3) to
support wellbeing-based planning. This explores the assumption that an approach
based on (1) to (3) will, in the view of experts, help avoid category mistakes and
improve natural resource planning (Chapter 5).
5. to explore the implications of (1) to (4) for natural resource planning, identify areas for
future research, and draw final conclusions (Chapter 6).
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Thumbnail: Category mistakes are defined, and an environmental ontology is developed delineating:
elements (physical components of systems), processes, properties, values, states, and systems. An initial
model showing the relationships among key entities is developed. This provides a platform for
developing an understanding of wellbeing and separating values from personality ‘values’ and various
forms of beliefs, concepts that are covered in Chapter 3.

Abstract
How entities, the things that exist, are defined and categorised affects all aspects of
environmental management including technical descriptions, quantitative analyses,
participatory processes, planning, and decisions. Consequently, ambiguous definitions and
wrongly assigning entities to categories, referred to as category mistakes, are barriers to
effective management. Confusion caused by treating the term ‘biodiversity’ variously as the
property of an area, the biota of an area, and a preferred end state (a value) – quite different
categories of entities – is one example. To overcome such difficulties, we develop and define
four entity categories – elements, processes, properties, and values – and two derived
categories – states and systems. We argue that adoption of these categories and definitions
will significantly improve environmental communication and analysis, and thus strengthen
planning and decision-making.

2.1 Introduction
In a widely-cited article, Failing and Gregory (2003) describe ten ‘mistakes’ that may
compromise resource management. Ineffective definition, classification, and application of
environmental entities contribute to six of the ten ‘mistakes’, generally through poor definition
of the ultimate ends of management (goals), or the mixing of means and ends, or both. For
example, to paraphrase Failing and Gregory (2003), whether the goal for an environmental
resource is to fulfill stakeholder needs for spiritual-philosophical contentment, or aesthetic
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satisfaction, or adequate food resources, or some other end state, will strongly affect
management strategies and measures of success. Thus, inferior decisions may result when
goals are not clearly specified. If, at the same time, one confuses goals with the means of
achieving them, then decision-making and related analyses are further muddled (Keeney,
1992; Gregory, 2012). Most obviously, this may involve double counting in economic analyses
(Boyd and Banzhaf, 2007).
Similarly, if goals are stated in terms of properties (key definitions are provided in Table 2.1)
such as sustainability or environmental health, rather than in some form of preferred end
states (i.e., the ultimate outcomes that people care about), then mixing of means and ends,
double counting, and confusion in planning and policy generation are likely to result (Failing
and Gregory, 2003; Lackey, 2001; Newton and Freyfogle, 2005). All these examples reflect two,
closely related matters – inadequate definition of environmental categories and confusion of
these categories. The essential first step to resolving such problems is to develop an ontology
for environmental management – that is, definitions of the categories of things that exist that
are relevant to environmental planning and decisions. Successful development and application
of categories not only provides greater definitional clarity, it helps avoid the confusion caused
by mixing categories, a misconstruction known as a category mistake, “the placing of an entity
in the wrong category” (Meiland, 2015, p 147). A category mistake may also involve the
“attribution to an entity of a property which that entity cannot have (not merely does not
happen to have)” (Meiland, 2015, p 147); for example, ‘kangaroos are prime numbers’. The
primary aim of this paper is to resolve issues concerning ontological categories, with a focus on
avoiding category mistakes, and thus to help improve environmental planning and decision
making.
Fulfilling this aim is even more important given the contemporary emphasis on participatory
processes (e.g., Dietz and Stern, 1998; Kenter et al., 2014), during which it is important to
minimise linguistic ambiguity, a contributor to uncertainty (Burgman, 2005) and thus
miscommunication and misunderstanding as described, for example, by Reser and
Bentrupperbäumer (2005).
The approach taken in this paper is threefold. Firstly, through a detailed study of a published
work we describe key problems caused by category mistakes in environmental management
(Section 2.2). Secondly, having outlined major issues, we define and discuss a set of ontological
categories as one means of avoiding category mistakes and related problems (Section 2.3).
This includes a set of four fundamental categories (elements, processes, properties, and
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values), plus two important, derived definitions (states and systems). In Section 2.3 we also
provide further examples of category mistakes and related problems. Finally, we conclude with
some general remarks including caveats relating to the categories developed in Section 2.3.
The selection and definition of categories (Section 2.3) was greatly influenced by experience in
policy and planning. This resulted in the development of a planning framework (Wallace, 2012)
centred on values, elements, and processes, that evolved in part to avoid the mixing of
categories encountered in the literature and during interdisciplinary planning projects. Some
examples used in Section 2.3 draw on published applications designed to test the framework
outlined in Wallace (2012).
Table 2.1: Definitions of key terms – all, except ‘entity’, are explained in detail in Section 2.3.
Term

Definition

Elements

The concrete entities in a system including: water, rocks, mountains, roads,
buildings, and organisms.

Entities

In its broadest sense, “anything real” (Butchvarov, 2015, 662), the things that exist.
Includes numbers, sets, elements, properties, processes, values, propositions,
systems, and so on.

Processes

The interactions (including actions, reactions, and operations) among and within
elements that lead to a state change.

Properties

The ways things are. They are the entities represented by descriptions of elements,
processes, systems, or values.

State

A specific way things are, involving one or more element, process, system, or value,
plus one or more of their properties.

System

A unit formed by all the elements of a defined space and time, including the
processes occurring within and among them.

Values (as
preferences)

Enduring beliefs concerning the preferred end states of human existence, including
those required for survival and reproductive success, which taken together
determine human wellbeing20.

Values (as
principles)

Enduring beliefs concerning the preferred ethical properties of human behaviour
that instrumentally contribute to human wellbeing.

20

As noted in Chapter 1.4, the approach adopted in the thesis is one of epistemic anthropocentrism,
which may encompass beliefs in the intrinsic value of nature. This perspective is explained further in
Chapter 3.2.2 and 3.3.2.1 and placed in the context of views on intrinsic value in general in Chapter
6.2.3.
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2.2 Category mistakes in environmental management – a
case study
Category mistakes are common in the environmental literature. The examples presented in
this section are all from important and useful studies that are strong and deserve to be read,
but have made category mistakes in part of what they have done. The first example is from
Iniesta-Arandia et al. (2014), who, in one analysis, graph (Figure 1, a schematic of their Figure
3, 40) the importance of ecosystem services against their vulnerability, as perceived by
stakeholders. Their aim was “to prioritize ES [ecosystem services] in the study area according
to how they are perceived by the stakeholders that use or manage them” (Iniesta-Arandia et
al., 2014, 39). However, their graphs (shown schematically here) directly compare quite
different categories of entities, including elements (e.g., habitat, timber, fresh water,
livestock); preferred end states (aesthetic enjoyment and recreational hunting); processes
(e.g., water regulation, forest harvesting, water purification) and properties of elements (e.g.,
soil fertility, air quality).
To put all these entities into the same analysis is a category mistake because, considered as a
group, they are not comparable entities (defined in Table 2.2). For instance, water regulation
and water purification are both processes that contribute to the production of fresh water, an
element; but all three of these hydrological entities (water regulation, water purification and
fresh water) are graphed together by Iniesta-Arandia et al. (2014, Figure 3, p 40). As processes,
water regulation and purification are within the same category of entity. One may logically
analyse whether one or both actions are required in producing fresh water, and in this sense
one may be preferable to the other, depending on the situation. Similarly, both processes
could readily be considered under a covering consideration (Table 2.2) such as: what mix of
actions will best deliver fresh water? Thus, they are within the same category of entities for
analytical and comparative purposes. However, neither is comparable with fresh water itself.
Neither process can be construed as better than, worse than or equal to fresh water. To
implement water regulation or purification without first deciding whether fresh water is a
desirable goal or end state would not be logical. Similarly, there is no covering consideration,
such as a management goal, that could properly cover fresh water, as a product, together with
the two processes. To attempt a comparison across all three is to commit a category mistake.
There are many, similar examples in the literature, for example, see Figure 2.3 in Mace and
Bateman (2011, p 18), developed as part of the UK National Ecosystem Assessment.
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Figure 2.1: Importance of, vs threat to, ecosystem services. This figure is based schematically on those
in Iniesta-Arandia et al. (2014, 39).

Category mistakes are surprisingly difficult to avoid, even Gregory et al.’s (2012) excellent
guide to environmental decision-making has one. In one of their examples (Figure 4.4, p 81)
they list three endpoint objectives: recreation-tourism, biodiversity, and household economic
losses. These belong to different categories and, thus, are not comparable21. For example,
financial stocks (used to measure household economic losses) affect the achievement of
available end states, such as that implied by recreation-tourism (recreational satisfaction). It is
such end states that are comparable, not the means – in this case financial stocks – of
achieving them. In the case of ‘biodiversity’, the meaning is unclear. If the term is taken to
represent fulfilling a biodiversity conservation ethic (one interpretation of ‘biodiversity’), then
it would constitute an end state comparable to recreational satisfaction. However, the term
may represent two other, quite different entities (see Section 2.3.3). The lack of clear
comparability among Gregory et al.’s posited objectives means that they are not suitable as a
group of fundamental objectives in a decision situation in which we aim to make trade-offs
and synergies explicit.

21

The analysis here assumes that the ultimate objective (and thus covering consideration) is the human
wellbeing of a group of people, not a single individual, in which case the end state(s) towards which the
financial stocks are to be used would be the comparable item(s). This assumption is consistent with how
the example is presented by Gregory et al. (2012, pp 80-81).
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Table 2.2: Definitions relating to commensurability and comparability.
Term

Definition

Covering
consideration

To compare two or more items requires an evaluative statement – a covering
consideration – that allows a comparison to be made. E.g., ‘national park A is
better than national park B with respect to the covering consideration of scenic
beauty’. (Based on Chang, 2013.)

Incommensurable

“Lacking a common unit of measurement” (Chang, 2015, p 503).

Incomparable

“Two items are incomparable if there is no positive value relation, such as ‘better
than’, ‘worse than’, or ‘equally good’, that holds between them with respect to
some evaluative consideration…” (Chang, 2015, p 503).

Non-comparable

“Two items are noncomparable if the covering consideration with respect to
which a comparison is attempted fails to ‘cover’ – i.e., does not properly apply to
– one or both” (Chang, 2015, p 503).

As a group, category mistakes generate an array of issues. One that is particularly troubling,
from a planning perspective, is that they lead to double counting (Boyd and Banzhaf, 2007;
Ojea et al., 2012) when calculating utilities (taken here to be equivalent to wellbeing). In a
decision process, it may be valid to calculate the utility of fresh water. But it would not be valid
to include, in addition, some value for water purification and water regulation. The last two
items are processes that may be required to produce fresh water, but they do not provide
additional wellbeing or utility to the same end state. They may provide additional utility to
some other desirable end state, e.g., water suitable for swimming. However, in that case, it is
recreational satisfaction that would count towards utility, not water regulation or purification
per se. This underlines the critical importance of avoiding category mistakes in decision
processes where utility is calculated, or trade-offs assessed.
A second problem is that stakeholders will inevitably be confused by category mistakes
amongst items they are asked to rate or rank, although this confusion may not be overt or
even realised. In the case discussed above, if a stakeholder thinks fresh water is highly
important, how should they rate water purification and regulation? Once means and ends are
mixed in calculations like this, it is likely that stakeholder ratings will reflect double counting
(scoring more than one of the water entities as important or highly vulnerable, although they
only relate to one end state) as they become confused as to the actual categories of end states
being compared.
Thus, category mistakes may lead not only to analytical errors, but also to confusion
concerning the definition of important terms with consequent linguistic uncertainty, through
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both increasing vagueness and ambiguity (as defined by Burgman, 2005). Given this array of
issues, analyses involving category mistakes are likely to hinder decision processes. Moreover,
as Fauth et al. (1996) have pointed out in relation to the definition of ecological communities,
misunderstandings generated by ill-defined categories not only interfere with communication,
they also obscure underlying concepts which need to be exposed and tested. Resolution of all
the issues discussed above depends on both an effective ontology and elimination, as far as
practicable, of category mistakes. In Section 2.3 we generate an ontology for environmental
management, together with illustrative examples.

2.3 Explanation and definition of proposed categories
To minimise category mistakes and consequent problems, those engaged in planning and
decisions need to agree on category boundaries and contents. Here we propose a set of
categories for environmental management as a basis for such agreement. Traditionally,
philosophers divide reality into distinct, non-overlapping categories, such that each entity falls
into exactly one category. A typical list of categories might include: individual, property or
relation, event, state of affairs, or set. These category terms are widely applied in the
philosophical literature and directly link to key concepts used in environmental management.
Although all are controversial in the philosophical domain (e.g., Chisholm, 1996; Studtmann,
2013; Thomasson, 2013), there is much to be learnt from exploring category distinctions
(Thomasson, 2013), a task facilitated by drawing on the considerable body of relevant
philosophical knowledge.
It would be over-ambitious to seek categories that classify the whole of reality, but a relatively
unambiguous partitioning of the environment into categories as a framework for management
– particularly planning and decision-making – is achievable. These categories should provide a
framework that is parsimonious and consistent (where practicable) with other disciplines and
current practice. In focusing on the most urgent needs, we can minimise discussion of some
abstract entities, such as numbers, sets, propositions, thoughts, concepts, and so on. Although
such abstract terms are highly relevant to the philosophy of science in general, the aim here is
to define entities to the extent required to underpin effective environmental management.
The definition of some categories depends on understanding others, and these relationships
determine the order in which we explore them below. Therefore, we begin with the individual,
concrete entities on which management centres, and end with values, an abstract concept
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that builds on an understanding of the other categories. Taken together, the categories cover
the ‘what’ (elements, properties, states, systems), ‘how’ (processes) and ‘why’ (values) of
management.

2.3.1 Individual entities – elements
The individual entities on which managers focus are the concrete (or physical or material)
elements of systems, such as organisms, rocks, built structures and water. Such entities are
said to exist in space at a point in time (perhaps to the exclusion of other elements), have
relatively sharp boundaries, and persist through time (Casati and Varzi, 2015). We call the
individual abiotic and biotic entities of systems ‘elements’ to avoid confusion with the broader
use of the term ‘individual entities’ in the philosophical literature, where it may be applied to a
range of abstract entities such as numbers. Operationally, environmental managers usually
aim to increase (e.g., rare species, fresh water), or decrease (e.g., feral animals, pollutants in
water or air) the quantity of elements in systems. It is very important, particularly in multiple
stakeholder situations, for all participants to agree on the set of elements to be managed, and
thus used as the basis for planning processes such as risk analysis and values elicitation
(Wallace et al., 2016). The boundaries between and within elements – for example, between
an individual organism and its parasites – may raise challenging issues (see Appendix A.1).
Elements are generally described in hierarchies, in which one element may be a sub-element
of another at a higher level and, at the same time, may be divided into sub-elements at a lower
level. One such hierarchy is: plant X, the population of plant X, the vegetation community
including plant X, and the biome including the community containing plant X. Each
intermediate level of the hierarchy consists of sub-elements from lower levels, and itself is a
sub-element of elements at higher levels. Consequently, it is important to carefully specify the
target elements for planning and decision-making. In biological conservation, for instance,
decisions may have to be made as to whether funding should focus on the management of a
rare plant population (element A), or the plant community of which it is a part (element B), or
both elements A and B equally, or both elements A and B in some proportion. Each option may
generate different targets and management actions and involve trade-offs across an element
hierarchy – thus, rare species may compete with communities, or even biomes, for funding.
As outlined in Section 2.2, category mistakes involving elements often occur when, in a single
analysis, they are mixed with entities from another category, such as properties and processes.
However, elements also exhibit the second type of category mistake outlined in the
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Introduction, the allocation to an entity of a property it cannot have. In western cultures,
people confidently separate most elements into inanimate and animate groupings, with rocks
and glaciers belonging to the former. In these cultures, allocating the property of ‘living’ to a
rock would be viewed as a category mistake. However, as Satterfield et al. (2013) point out, in
some indigenous cultures rocks and glaciers are animate elements – in the context of these
cultures describing rocks or glaciers as animate is not a category mistake. Thus, whether a
category mistake has occurred may depend on cultural context. Even within cultures the
boundaries between categories may not be as sharp as one might expect. The distinction
between elements and processes is one example.

2.3.2 Events and processes
An event is “something that happens, an occurrence, something that occurs in a certain place
during a particular interval of time” (Lombard 2009, p 235). Events typically have relatively
sharp temporal boundaries (start and finish times), but often have vague spatial boundaries.
They play a role in the causal order, both as causes and as effects. We can count, name, and
quantify over events, and we can re-identify them over time. On that basis, they are entities of
some kind. In environmental management the events of most interest are processes, defined
here as: interactions (including actions, reactions, and operations) among and within elements
that lead to a state change (adapted from Wallace, 2007). Processes involve the transfer of
energy and materials (Lyons et al., 2005) and include all human management actions and
system responses. Thus, when we plan how to achieve management goals, we are deciding
which system processes to influence. The spatio-temporal scales over which processes occur
may differ greatly, and are thus important factors that should be clarified in analysis and
descriptions.
It is useful to be aware that some philosophers align events with some other ontological
category, such as material object (Lewis, 1986; Sider, 2001) or property (Moltmann, 2013;
Montague, 1969). Nevertheless, the approach we adopt here of defining events, and thus
processes, as a separate category is consistent with an important stream of philosophical
thought, and is, pragmatically, helpful in defining categories for environmental management.
Specifically, this approach ensures that the ‘how’ of achieving environmental goals – that is,
management actions (themselves processes) – are clearly distinguished from the ‘what’ (e.g.,
elements) and the ‘why’ (values) of management. The category mistakes and consequent
problems that arise when processes are confused with other categories are described in
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Section 2.2. The on-going difficulties discriminating processes from other categories of entities
in ecosystem service classifications provide other examples (La Notte et al., 2017; USEPA,
2015; Wallace, 2007), as do the problems in classifying and analysing risk factors involving
causal chains (Metcalf and Wallace, 2013; Smith et al., 2015; Wallace, 2012, Appendix A.2).

2.3.3 Properties
Properties (or ‘qualities’) are ‘ways things are’. They include the height and age of a tree, the
size and status of a conservation area, the abilities of a specific person, and the resources and
willingness (or otherwise) of a funding body to distribute funds. If we say, ‘that kangaroo is
grey’, for example, we are describing the kangaroo (an element) as having the property ‘being
grey’. We can also describe events (including processes), as when we say, ‘predation is at the
rate of six native animals per night’. Here we are attributing a property (the rate) to a process
(predation). The similarities and differences among groups of elements and among groups of
processes can be conceptualised in terms of their properties. Consequently, the concept of
properties is fundamental to all descriptive and comparative aspects of environmental
management including biological surveys, the formulation of sets (including classification
systems), and the development of indicators and targets (which are all properties).
When we describe entities, the things we describe are their properties. For environmental
purposes, it is sufficient to define properties as the entities represented by descriptions of
elements, processes, systems, or values. This definition of properties encompasses those of
Bissonette (1997), Scheiner et al. (1993), and Vrba and Eldredge (1984), while at the same time
extending the concept to properties of processes, systems, and values. In addition, this
approach avoids the category confusion created by authors who either state or infer that
ecosystem properties are structures and processes (e.g., Bastian et al., 2012; Lamarque et al.,
2011; Lavorel and Grigulis, 2012). This understanding of properties also includes the locations
(both in time and space) of events, processes, and elements. In considering time and space
locations as properties, we emphasise their importance, and that of scale, in considerations
ranging from the description of elements and processes to goal formulation and risk analyses.
A striking example of category mistakes involving properties relates to ‘biodiversity’. Heywood
and Baste (1995, p 8) note that: “Strictly speaking the word biodiversity... [describes] a
characteristic or property of nature… But the word has also come to be used … for the set of
diverse organisms themselves ...” That is, using the terms described above, ‘biodiversity’ is
strictly speaking a property of a specified aggregation of elements, but is often used as a
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synonym for the aggregation of elements themselves. This can be confusing enough, but in
addition, the term ‘biodiversity’ has also come to represent an ethical position (Habib, 2015)
and is sometimes used as a ‘value’ in planning (e.g., Brown and Reed, 2012). Under these latter
circumstances, not only are communication and analysis jeopardised, but trade-offs in decision
processes are almost certain not to be comparable. This is clear in the example taken from
Gregory et al. (2012) described in Section 2.2, where the authors assume comparability among
biodiversity (a property), recreation-tourism (best construed as a value, see Section 2.3.6) and
household economic losses (an abstract entity related to financial capital). These three
categories of entities are not directly comparable within decision processes. As discussed in
Section 2.2, if ‘biodiversity’ is taken to stand for ‘fulfilment of a biodiversity conservation
ethic’, it would then be comparable with recreational satisfaction (recreation-tourism), but if it
represents a diversity property (e.g., species/ha), then this would not be directly comparable.
This is also the case if ‘biodiversity’ is taken to stand for “the set of diverse organisms
themselves”, the alternative meaning outlined above. This underlines the potential ambiguity
of terms such as ‘biodiversity’ which, although it is ostensibly a property, is used in the
literature to represent any one of three quite different types of entity (value, property,
element). Similarly, as discussed in the Introduction, treating a property such as ‘sustainability’
or ‘environmental health’ as a desirable outcome, rather than as a desirable property of
outcomes or of specific systems, is highly problematic. Such examples highlight that
comparisons of entities from across the above categories must be treated with great caution
to avoid category mistakes, and that covering considerations must ensure comparability (see
Table 2.2).
In this treatment of properties, we have given ‘relations’ the same status as properties.
Relations are ways in which two or more objects (such as two or more elements, or two or
more processes) stand to one another, such as ‘being larger than or being composed of a
greater proportion of species X than’. The conflation of properties and relations should not
cause any difficulties in environmental management. Finally, we often describe elements in
terms of compositional properties, relating those elements to other elements. For example,
we may describe a woodland as having a ‘canopy cover of X’ (a property) and a ‘compositional
make-up of 20-30% species Y and 70-80% species Z’ (also a property). To clarify, species Y is
itself an element, whereas ‘being made up of n% species Y’ is a property, which we can use to
describe some further element (the woodland, in our example). Although the definition of
‘property’ is intuitively straightforward, its application is less so, and requires thought.
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2.3.4 Environmental systems
In environmental science, definitions of systems focus on the concept of an ‘ecosystem’, and
the dictionary definition of Tirri et al. (1998, p 202) is representative: “a functional entity or
unit formed locally by all the organisms and their physical (abiotic) environment interacting
with each other.” Given this definition, ‘system’ does not require a new ontological category as
it is a combination of entities from those defined above. Most systems are described in terms
of their elements and processes, plus their related properties including spatio-temporal
boundaries. The term ‘ecosystem’ is frequently used in the restricted sense that it applies only
to natural elements and processes. Given the importance of including both natural and cultural
elements in system analyses, we use the term ‘system’ rather than ‘ecosystem’ (one could use
‘environmental system’ if greater specificity is necessary).
Although the spatial boundaries of systems may appear to be quite sharp – for example, the
boundary of a wetland system – such edges are often highly active zones that are changeable
and difficult to define. Ultimately, investigators or observers define boundaries, which are thus
not wholly objective (Gignoux et al., 2011). It is also wise to define the temporal boundaries of
any system under consideration given that their state may vary considerably through time.
Taking into consideration all these issues, systems are therefore defined here as: a unit formed
by all the elements of a defined space and time, including the processes within and among
them.
The concept of a system is complicated by its constituents including both elements, which are
usually counted as quantities at a point in time, and processes that are normally measured as
rates and thus calculated over at least two points in time. Provided care is taken in the spatiotemporal specification of any system under consideration, this complexity should not become
either an analytical or conceptual issue.

2.3.5 State of affairs, state
The closely related terms ‘state’ and ‘state of affairs’ are both used in the literature, and the
concept of ‘state’ may be particularly useful. States of affairs capture ‘what is the case’. They
are usually picked out by ‘that’-clauses, as in, the state of affairs ‘that 2016 was the hottest
year on record’. Although philosophical theories of states of affairs are complex and
controversial (Sosa, 2015; Textor, 2014), we can think of a state of affairs as an object-having-
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a-property, or several-objects-standing-in-a-relation. We can thus understand states of affairs
in terms of the categories already outlined above.
Often in environmental management and other practical contexts, we speak of the state of a
given element, process, or system. In this use, we are focusing on the property (or relation)
part of the overall state of affairs, usually at some point in time. So, a state is a specific way
things are, involving one or more element, process, system, or value, plus one or more of their
properties (adapted from Sapire, 2015, p 1022). This definition is consistent with the current
use of ‘state’ in the literature, for example, in Driver-Pressure-State-Impact-Response models
(EEA, 2005). But we should stress that talking of the ‘state’ of object x at a given time is just an
alternative way of talking about a state of affairs involving x, and not a further ontological
category.
The concept ‘state’, particularly in relation to systems, is very important because it can provide
a mechanism for avoiding category mistakes. For example, as we have seen, directly mixing
ends and means in analyses generates category mistakes. How, then, can we assess questions
such as: ‘Does the end justify the means’? One approach is to generate a series of alternative
system states that combine, for example, various predicted outcomes and the related resource
costs, such as financial capital. The preferred system state (combination of financial input and
outcomes) may then be selected provided there is an evaluative statement (covering
consideration) that can be applied across the alternative systems. For example, the goal of
maximising human wellbeing could be used as an evaluative statement.

2.3.6 Human values – preferences and principles
The above discussion covers the core categories of entities in environmental management
with one exception: ‘human values’, the ultimate drivers of environmental decisions (Gregory
et al., 2012; Wallace 2012). The term ‘values’ encompasses a wide range of concepts, but it is
the narrower sense of “Principles or standards of behaviour; one's judgement of what is
important in life” (OLD, 2017) that concerns us here. These two aspects of values – behavioural
standards (or principles) and preferences concerning what is important in life – recur in various
forms throughout the values literature, including that pertaining to environmental
management (e.g., Chan et al., 2012).
In Sections 2.2 and 2.3 we described category mistakes where values are confused with
processes, elements and properties. Effective planning and decisions depend on avoiding such
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mistakes, particularly given the role of values in describing the ultimate outcomes of
management. It is tempting simply to construe standards of behaviour as properties of human
processes; and preferences as properties of systems or elements. However, this does not
recognise that values are beliefs (Rokeach, 1973; Schwartz, 2006). A specific belief is “a
dispositional psychological state in virtue of which a person will assent to a proposition under
certain conditions” (Moser, 2015, p 93). The content of a belief is a proposition (an abstract
entity). Therefore, we propose that beliefs (and hence values) be categorised separately from
the entities discussed so far, either as abstract entities or as mental entities. This approach is
sufficient to ensure that values are not confused, in a category sense, with other entities.
In working towards a more complete definition of values, at what points in the management
process might values be considered? To answer this question, consider the model outlined in
Figure 2.1. Under this view, humans act in ways that influence the trajectory of system
processes, including human behaviour, to change the structure and composition of elements in
a system to a state that is more favourable to certain values, and (if done properly) thereby to
human wellbeing. The direct link between values, as a form of ultimate, preferred end state,
and the structure and composition of elements is well documented. Notably, the importance
of managing system elements to favour adequate food resources and to minimise the number
of disease organisms are self-evident examples of managing elements to favour wellbeing.
There are also well-researched links between the properties of element aggregations and
other values such as aesthetic pleasure (e.g., Lindemann-Matthies et al., 2010) and
recreational satisfaction (e.g., Shelby et al., 2005). Analysing the links between element
properties and priority values can be a powerful tool for guiding planning and decisions by, for
example, providing a basis for setting management priorities amongst elements and
calculating expected utilities (Smith et al., 2016).
However, based on Figure 2.1, there are actually two critical points at which values might be
considered in decisions. Firstly, the description of preferred system end states (Time 2 in
Figure 2.1) as described above which give rise to values such as ‘adequate food resources’ and
‘aesthetic pleasure’ that directly contribute to human wellbeing; and secondly, decisions as to
what constitutes ethical behaviour (a property of human processes in Figure 2.1). For planning
and decision purposes the second type of values are sufficiently captured as beliefs concerning
the preferred ethical properties of behaviour (e.g., agreeing that we should treat each other
justly and honestly). In the psychological literature, the distinction between these two types of
values was recognised by Rokeach (1973, p 5) who wrote that: “a value is an enduring belief
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that a specific mode of conduct or end-state of existence is personally or socially preferable to
an opposite or converse mode of conduct or end-state of existence.” This definition of the two

Initial
arrangement of
elements

System: Time 1
System state at start of
planning or decision period
– interactions with the
environment external to
the system are not shown

System Processes
For example:
• Predation
• Flooding
• Regulation
• Revegetation
• Nutrient fluxes
• Immigration and
emigration of
elements
• Human actions:
values, as
principles, are
ethical properties
of human
behaviour

New
arrangement of
elements

Values and
Wellbeing
Elements at
Time 2 support
the realisation
of values, as
preferences,
that contribute
to human
wellbeing

System: Time 2
At Time 2 a new system
state (elements and
processes) prevails in
response to intervening
processes

Figure 2.1: Conceptual view of environmental management. Ideally, human actions influence the
trajectory of system processes with the aim of achieving a system state that is more benign to human
wellbeing.

types of values accords well with Figure 2.1. Preferences concerning end states align with
system states at Time 2 and the related values, and preferences concerning modes of
behaviour directly relate to properties of human behaviour (principles in the OLD definition).
In his explanation of values, Rokeach (1973) notes that modes of behaviour are instrumental
(means) in relation to end states, a view which also supports the thinking underlying Figure
2.122. In the following we use the terms ‘preferences’ for beliefs concerning values as end
states, and ‘principles’ for beliefs concerning values as preferred ethical properties of
behaviour.
We emphasise that the model outlined in Figure 2.1 and the related explanation of values is
designed for environmental management where planning and decision-making involve group
deliberative approaches and multiple, diverse stakeholders. In this situation, definitions of
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For reasons that are not entirely clear Rokeach stated that human needs are not preferred end states. Here, we
take preferred end states to encompass human needs.
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values must be parsimonious and easily explained given that resources are mostly very limited.
Although defining values as a form of belief is generally sufficient for environmental
management, it obscures the role of desires and emotions (see, e.g., Smith et al., 1989). Thus,
where a more comprehensive understanding of values is required to analyse links with, for
example, desires, beliefs, emotions, genotypes, developmental history, and a wide range of
other environmental conditions; a much more complex model must be applied. Documenting
and incorporating any emotional content of ‘sense of place’ concepts is one example. In
practice, where resources of all types are limited, realising even a basic integration of
principles and preferences into management is challenging.
Based on the above, and Wallace (2007, 2012), we define the form of values represented by
preferences as: enduring beliefs concerning the preferred end states of human existence,
including those required for survival and reproductive success, which taken together determine
human wellbeing. Such preferences provide a well-defined and consistent basis for developing
fundamental objectives, the transparent end points critical to so many aspects of effective
management. This approach would also significantly contribute to avoiding the category
mistakes discussed in Sections 2.2 and 2.3, and many of the issues outlined by Failing and
Gregory (2003), Keeney (2002), Lackey (2001), and Newton and Freyfogle (2005). Eliciting
values as preferences using the definition developed here has been successfully applied in
practice (Wallace et al., 2016).
With regard to principles, the second type of values outlined above, we propose that they be
defined as: enduring beliefs concerning the preferred ethical properties of human behaviour
that instrumentally contribute to human wellbeing. This form of values may be particularly
important in guiding the behaviour of stakeholder groups or decision-makers. For example,
decisions may need to be made concerning whether allocation of resources is equitable or
just; and it may be helpful for groups to decide the ethical principles that will guide their
interactions within the group and with other stakeholders. The concept of eliciting such
principles was tested in a pilot planning workshop with the Thames Enterprise Partnership
(unpublished data) in 2014-15. Results from this work, based on the six types of moral
principles outlined by Haidt (2012), were encouraging.
‘Preferences’ and ‘principles’ are different types of values, and it is difficult to construct
covering considerations that classify them together for analytical and decision purposes.
Principles are instrumental in relation to preferences – to mix them, as sometimes occurs in
the literature, would be a category mistake. Although principles and preferences are not
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directly comparable, system states are comparable provided a satisfactory covering
consideration is developed. Therefore, as described above under Section 2.3.5, decisions
amongst alternative system states may encompass considerations of whether a given
preference (end) justifies application of specific principles (means). In surveying, assessing or
eliciting the importance of values it is essential to take into consideration their conditional
nature – in particular, the relevant temporal and spatial scales and other properties of interest.
Finally, recognising the subjective nature of values is essential. There is no, definitive ‘right’
priority amongst values, whether preferences or principles, in any given situation.

2.4 Conclusions
Poor definition of ontological categories and associated category mistakes may detrimentally
affect communication and analysis of environmental management issues, and thus hamper
planning and decision-making. A sample of the problems that occur was explored and
discussed through a case study (Section 2.2) and the development of proposed ontological
categories (Section 2.3). We propose that four ontological categories (elements, processes,
properties, and values), plus two important, derived definitions (states and systems) should be
adequate for most purposes in environmental management and help avoid the problems,
particularly category mistakes, discussed in the examples and case studies outlined in this
paper. A strength of the proposed approach is that it distinguishes the ‘what’ (elements,
properties, states, systems), ‘how’ (processes) and ‘why’ (values) of management. The links
between three of the main categories – elements, processes, and values – are made explicit in
Figure 2.1, and this underlines diagrammatically that miscommunication and analytical
problems, such as category mistakes, will arise from confusing these categories in planning and
decisions.
There are two final points we would like to emphasise. Firstly, although we have focussed on
issues concerning the four defined ontological categories, mistakes may occur whenever items
are misclassified, or given a property they cannot have. That is, category mistakes and
classification errors can readily occur within the ontological categories we have defined, as
well as among them. Such mistakes may cause serious issues in any form of analysis and
related planning and decision-making.
Secondly, the case of ‘animate glaciers and rocks’ described in Section 2.3.1 is a reminder that
the definition of categories is not stable across cultures, and, therefore, that a plurality of
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approaches to defining categories may be required depending on the task at hand, as
emphasised in a more general sense by Kitcher (2012). Nevertheless, although we recognise
that a plurality of approaches may be needed, we suggest that no additional ontological
categories of entities should be developed without a robust rationale. Many important terms
that we have not covered – such as ‘function’ – are readily reducible to the categories defined
above. Therefore, where revisions are attempted, we strongly recommend that an
interdisciplinary approach is taken, particularly one informed by the significant body of
relevant philosophical work.
In conclusion, we suggest that applying entity categories outlined above can make three
important contributions to environmental management. Firstly, it can improve the clarity of
communication, both within the domain and to a wider audience. Environmental management
engages a large community of diverse interests, and it is essential to minimise barriers to
effective communication. Secondly, analysis would be improved, particularly through
avoidance of category mistakes that undermine the logic of analyses. Finally, clear categories
would enhance decision-making processes by ensuring outcomes (framed as fundamental
objectives such as human values) are stated with clarity to calculate utilities and highlight
trade-offs and synergies. Taken together, these improvements would avoid many of the
‘mistakes’ described by Failing and Gregory (2003).
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Thumbnail: The model connecting system entities is further developed. Wellbeing approaches are
discussed, and a definition developed as a covering consideration. Values and personality are
distinguished, and values separated from other beliefs. Some thoughts are offered on the intrinsic value
of nature and human wellbeing.

Abstract
Concepts of ‘human values’ and ‘wellbeing’ are central in environmental planning, especially
during the group deliberations that underpin expert and participatory processes. However,
there are long-standing, unresolved controversies concerning both concepts with many
debates being highly theoretical. Therefore, we suggest it is more productive to develop
definitions and models that are task-specific (mid-level theory). To this end, we use purposebuilt value sets and models to explain the relationships among values and wellbeing, and to
demarcate values, desires, and personality. The derived concepts are designed for group
deliberations and could readily be combined with existing decision support tools, such as
structured decision making. Outputs from the work also inform current debates within the
environmental domain including, for example, those surrounding the intrinsic value of nature,
and ideas concerning plural values versus a single overarching value (monism). We also define
‘wellbeing’ as an evaluative statement that supports assessments of trade-offs and cobenefits.

3.1 Introduction
If human wellbeing is to be maintained in the face of predicted biophysical changes, then
natural resources must be prudently conserved and used (Díaz et al., 2019; Steffen et al.,
2015). At the same time, no single group or institution is capable of addressing the forecast
changes; therefore, success will require integrated and coordinated action across many
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different communities of interest. It seems clear, then, that we need a core of shared concepts
that support effective communication, planning and environmental decision-making. In this
context, there are two reasons why notions of ‘human wellbeing’ and ‘values’ are prime
candidates for central planning roles.
First, there is broad agreement that a key goal of environmental management is to improve or
maintain human wellbeing and that this links to values in some form (Chan et al., 2012;
Dasgupta, 2001; Heink and Jax, 2019; Mace and Bateman, 2011; MEA, 2003; Pascual et al.,
2017; Pearce et al., 2006; TEEB, 2010). Second, in an applied context a range of researchers
view fulfilling human values as the aim of environmental management, with socio-political
choices among competing values ultimately driving decisions (Brown, 1984; Gregory et al.,
2012; Keeney, 2006; Shields et al., 2002; Wallace, 2012). However, although ‘values’ and
‘wellbeing’ are central concepts, their definition and relationship are unclear. In the case of
values this is well-described by Tadaki et al. (2017, p 1) who comment that while there is:
“…an emerging consensus that formalizing “values” should become a cornerstone of
environmental policy and management, there is no corresponding consensus about what
values are or which approaches to understanding values are useful…”

Similarly, in the case of ‘wellbeing’ there is simultaneously consensus both about the term’s
general meaning and importance, and that it is an ambiguous, contested term for which there
is no agreed definition (Clark and McGillivray, 2007; King et al., 2014). This has important
practical implications for environmental planning as evidenced by Heink and Jax’s (2019) plea
that wellbeing should, as a matter of priority, be better integrated into ecosystem service
frameworks. Similarly, although approaches to natural resource management, such as
structured decision making and related methods, draw links to values (e.g., Gregory et al.,
2012; Reichert et al., 2015; Smith et al., 2020), they neither resolve the difficulties described by
Tadaki et al. (2017), nor explicitly articulate connections with human wellbeing in their
discussions of trade-offs and co-benefits.
Difficulties with ‘values’ and ‘wellbeing’ are further highlighted by unresolved debates over the
intrinsic values of nature (e.g., Batavia and Nelson, 2017, 2018; Blicharska and Grandin, 2015;
Maguire and Justus, 2008; Schaubroeck, 2018); and the controversy surrounding the article by
Díaz et al. (2018) on ‘nature’s contributions to people’ (e.g., Braat, 2018; Kenter, 2018). The
latter controversy also reflects a broader conceptual, if not ideological, division within the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services community
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(Masood, 2018). Although constructive debate advances knowledge and practice, unresolved
rivalry among concepts undermines the coordinated action required to maintain wellbeing in
the face of predicted changes.
Is there a way forward? The work of Alexandrova (2015) provides one approach that may help.
In her research on philosophy and the science of wellbeing, Alexandrova distinguishes high
theories of wellbeing – such as those involving hedonic and desire satisfaction that aim for
universal application – from mid-level theories that employ wellbeing concepts crafted for
specific applications. For example, approaches to wellbeing developed for assessing children
or, as is the case here, for group deliberation in environmental management. Although high
theory debates concerning wellbeing are unresolved, mid-level theories allow people to focus
on task-relevant concepts that are informed by high theories without needing either to resolve
complex, esoteric debates or to be all-encompassing.
Therefore, we build on previous work (e.g., Smith et al., 2016; Wallace, 2012; Wallace and
Jago, 2017; Wallace et al., 2020 (Chapter 4)) to complete a mid-level set of concepts that
define and link natural resources, values, and wellbeing in the context of group deliberations
and applied environmental management. In doing this we focus on the relationship between
values and wellbeing because success in this regard will complement existing approaches to
environmental management, such as structured decision making and ecosystem services. At
the same time, we avoid the category errors and related issues discussed in Wallace and Jago
(2017 (Chapter 2)), for example, communication and analytical problems arising from attempts
to compare and quantify entities that are not comparable23. This new paper contributes to
decision support by clarifying the values that comprise wellbeing resulting from environmental
management, and by unpacking the relevant relationships. If applied with existing decision
approaches (e.g., those described in Gregory et al., 2012; Reichert et al., 2015; Smith et al.,
2020), this would help identify and quantify societal preferences and the impacts of system
changes.
We emphasise the conservation and use of natural resources given their importance to human
wellbeing, and group deliberative processes because they are central to environmental
planning whether this occurs via expert groups or through various forms of participatory
processes (Gregory et al., 2012; Kenter et al., 2015; NRC, 2008; Reed, 2008). The approach is

23

That is, as defined in Table 1.1, the key conditions for comparability are that there is a ‘better than,
equal to, or worse than’ relationship between the items, and that the relevant covering consideration
covers both the items to be compared.
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designed primarily for multi-interest groups planning the conservation and use of natural
resources. Such groups range from rural community groups to multi-disciplinary task forces,
and their outputs may be advisory, or executive decisions. We use ‘planning’ to encompass a
wide range of activities including information exchange and high-level decision-making. Finally,
models and definitions are developed below from a Western cultural worldview.
In the following we: outline links among wellbeing, values, environmental elements, and
system processes as well as defining values (Section 3.2); define wellbeing and explore its
function as an evaluative statement (Section 3.3); resolve some boundary issues, particularly
those surrounding values as beliefs (Section 3.4); and draw brief conclusions (Section 3.5).

3.2 Model linking wellbeing, values, processes, and natural
resources
Section 3.2 explains links among the components discussed in the paper including two key
types of values. This provides a framework within which other concepts, including that for
wellbeing, are elaborated. At this point it is sufficient to view ‘wellbeing’ as a state that
describes a good life for humans.

3.2.1 Model and definitions of values
Under the model proposed here, group deliberative processes involve one or more of
investigating, deciding, or justifying actions to achieve space and time-bound goals described
as preferred end-state values and related wellbeing (Figure 3.1). This requires planning actions
that are predicted to change the structure and composition of system elements (natural and
built elements or capital) and other system capitals over time to generate a new system state
that improves or maintains the wellbeing of a target community of interest. For example, a
nature conservation manager may aim to implement actions that increase a population of rare
organisms (natural elements) to fulfil a conservation ethic (a spiritual-philosophical value) and
thus contribute to the wellbeing of a regional community. Similarly, a water catchment
manager may plan actions that deliver a certain quantity and quality of water (natural
element) for human consumption (an adequate resource value) for the wellbeing of a target
group. In summary, natural resource planners devise ways to deliver end states defined in
terms of the structure and composition of elements that ultimately, as end-state values,
contribute directly to wellbeing. Management operations, which are processes, are designed
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to influence other system processes to achieve the desired arrangement of elements (Figure
3.1).

Value properties include
measures of sufficiency,
importance, suitability

1. Ends (Why?)
o Wellbeing
o End-state values
Ideally, goals are stated
in terms of end-state
values

System properties include
measures of resilience,
sustainability, productivity

2. Resources (What?)
o
o
o
o
o

3. Processes (How?)

Natural elements
Built elements
Financial capital
Human capital
Social capital

Manage system processes
through planning and
operational actions
(themselves processes)

Capital properties include
measures of structure,
composition, amount, size,
rarity, connectivity, scarcity,
biodiversity

Process properties include
measures of rates, principles,
endothermicity, efficiency

Figure 3.1: Key natural resource planning questions and components with examples of their
properties. Note the two types of values – end-state values and principles – in bold italics.

Figure 3.1 explicitly links natural resources (as elements and their properties) to wellbeing.
Double-headed arrows emphasise the continuous interaction among the three components,
and that changes in any one component will cascade through all. For example, changes in
climate processes, or the distribution of disease organisms, will generate changes in all three
components24. Figure 3.1 also provides the basis for describing (i) two key value types relating
to environmental management, and (ii) the method for quantitatively linking elements to
24

In economic terms, environmental management includes actions intended to reduce a negative environmental
externality or to provide an environmental public good. In both cases changes in wellbeing are quantified through
their impacts on the end-state values described in Table 1.
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values and thus wellbeing. In the case of (i), Wallace and Jago (2017) defined two categories of
human values for environmental management:
a. In the case of end states, values are: enduring beliefs concerning the preferred end states
of human existence, including those required for survival and reproductive success, which
taken together determine human wellbeing. Throughout the text below we refer to these
as ‘end-state values’.
b. In the case of behavioural ethics, values are: enduring beliefs concerning the preferred
ethical properties of human behaviour that instrumentally contribute to human wellbeing.
Throughout the text below we refer to these as ‘principles’.
Building on this work, Wallace et al. (2020) distinguish principles and end-state values from
other value types relating to worth and magnitude. They then develop two complementary
value classifications for natural resource management – end-state values (Table 3.1) and
principles (Table 3.2) – and test them against alternatives. In contrast with the classifications
outlined in Tables 3.1 and 3.2, none of the alternatives met all the criteria used by Wallace et
al. (2020) to assess classifications for natural resource planning. These criteria ensure, for
example, that value categories are comprehensive but discrete, thus helping to avoid analytical
issues such as double counting and the deliberate or inadvertent omission of value categories
that should be included in calculations for completeness.
In relation to (ii) above, given that end-state values are the constituents of wellbeing, then
quantitatively linking natural resource elements to wellbeing is a straightforward task
conceptually. An applied method is described in detail by Smith et al. (2016). It requires
quantitatively linking natural elements to end-state values using element properties (e.g.,
structure, composition, etc.); calculating the relative contribution of each end-state value to
wellbeing; and then combining these relationships quantitatively. Although the contributions
of end-state values to wellbeing may also be monetised, this is neither essential nor
necessarily helpful. Note that the end-state values (Table 3.1) approximately correspond to
‘objectives’ in structured decision making.
The two definitions and classifications of values, together with the modelled relationships
among natural resources, values, and wellbeing, provide the basis for building a more
comprehensive understanding of their interactions. We next explore the instrumental
relationship between principles and end-state values.
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3.2.2 Relationships among principles, end-state values, and conservation
ethics
The instrumental connection between principles and end-state values reflects the planning
context. Specifically, we assume planning is driven by goals whose content consists of
preferred wellbeing described as end-state values. Discussing management strategies and
actions (the ‘how’ of management) without knowing the destination (the ‘why’ of
management) would be poor planning. Given that principles are properties of human
behaviour, they therefore contribute (i.e., are instrumental) towards end-state values and
ultimately wellbeing.
Table 3.1: Classification of end-state values (adapted from Wallace et al., 2020).

Value

Description

Adequate resources

Having sufficient food, air, and water to support energetic needs, growth, and
structural maintenance.

Aesthetically pleasing
environment

Living in, and having access to, aesthetically pleasing environments – i.e., places
where the structure and composition of elements give sensory pleasure.

Benign physical
environment

An environment in which the physical properties lie within minimum and/or
maximum boundaries (e.g., lead concentrations, temperature) that are
conducive to wellbeing.

Knowledge-heritage
fulfilment

Having sufficient access to the information contained in nature to support
knowledge-heritage needs. Includes scientific research, educational uses, and
heritage-related purposes. For example, plants, animals, and rock formations
are one source of indigenous cultural knowledge.

Meaningful occupation

Broadly defined here as work occupation or equivalent that provides one or
more people with satisfying tasks.

Protection from other
organisms

The security that comes from living in an environment in which the presence of
other organisms, including disease organisms and humans, does not harm
wellbeing.

Recreational satisfaction

The fulfilment that people derive from leisure activities.

Social fulfilment

The fulfilment one achieves through strong family and community relationships.

Spiritual-philosophical
fulfilment

The fulfilment that arises from meeting, to a sufficient extent, one’s spiritualphilosophical needs to achieve wellbeing. Includes concepts such as a
biodiversity conservation ethic.

Furthermore, the untiring pursuit of a principle may ultimately contribute to spiritualphilosophical fulfillment, an end-state value. For example, let us assume that ‘honesty’ is an
important principle of the authors as a group (it is). One example of our ‘being honest’ will
constitute us behaving in line with our principles as evidenced in the probity of the papers we
publish, but it will require multiple such examples over an extended period to convince others
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that we are, indeed, an ‘honest’ group of authors. From our perspective, given that part of our
enduring spiritual-philosophical beliefs align with ‘being honest’, respect in this regard
contributes to fulfillment of our spiritual-philosophical values (and thus wellbeing). Our
wellbeing is enhanced by the fact that other people consider us to be honest. So again,
adherence to our principles can contribute to our end-state values and ultimately wellbeing.
Table 3.2: Principles based largely on Comte-Sponville (2003) and Haidt (2012). All describe the ethical
behaviour of humans towards each other except for the final item (adapted from Wallace et al., 2020).
Principle i.e.,
our group
behaves with:

Proposed short definition

Comments

Care

Concern for the welfare of others.

Characterised by empathy with the situation of
others and concern for their welfare.

Fairness

Treating people with justice, includes
the concept of proportionality (rewards
to each based on their contribution).

Typified by actions that are characterised by
fairness, justice, trustworthiness, fidelity,
reciprocity, equality.

Honesty (good
faith)

Is “…love or respect for truth…someone
of good faith says what he
believes…and believes what he says.”
(Comte-Sponville, 2003, p 195).

According to Comte-Sponville (2003, p 196):
“…good faith means lying neither to others nor to
oneself.”

Liberty

Allowing people to make decisions for
themselves, equality of rights.

Many would construe this as ‘freedom’ (e.g.,
Nussbaum, 2006). Involves political equality,
autonomy.

Loyalty

Strong support for, or allegiance to, a
group (adapted from OED).

Includes patriotism, self-sacrifice, group pride,
fidelity.

Politeness

Acting in accord with the accepted
courtesies and ceremonies of the
relevant socio-cultural context.

Involves being civil and respectful given the sociocultural context.

Prudence

Acting well (e.g., following other
principles) to achieve good ends that
are responsibly sought with
consideration of their consequences.

“…requires that we answer…for the consequences
of our acts, to the extent that they can be
foreseen.” (Comte-Sponville 2003, p 31).

Respect for
earned
authority

Applying authority with due
responsibility as a leader of people, and
respect for authority that is so used.

Authority is not ‘power’. It is held by those
responsible for maintaining order and justice.
Actions are characterised by obedience, respect,
legitimacy.

Sanctity

Managing bodies and relationships in
accord with society’s mores and with a
sense of the sacred (where
appropriate).

Actions typified by temperance, chastity, piety,
cleanliness, purity.

Tolerance

To “accept what could be condemned
or allow what could be prevented or
combated…” (Comte-Sponville, 2003, p
159).

Accepting the views and cultural norms of others
and allowing them, within reason, to express them.

Care for nonhuman
organisms

Concern for the welfare of non-human
organisms.

To treat other organisms with respect and avoid
their harm, e.g., avoiding cruelty and unnecessary
taking of life. This principle may be extended to
inanimate elements in some cultures.
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This has important implications for those following any form of conservation ethic, as this may
be captured in principles such as ‘care for non-human organisms’. If successfully pursued over
time, this fulfils one aspect (for them) of spiritual-philosophical beliefs as an end-state value.
‘Care for non-human organisms’ encompasses all positions from treating other organisms as,
ethically, equally important as humans (i.e., a form of intrinsic value), to them not being at all
important. Thus, the model in Figure 3.1 and the definitions of end-state values and principles
encompass all spiritual-philosophical positions, whether this involves end goals or the ethics of
behaviour. This circumvents the complex, unresolved debates about whether nature has
intrinsic value by providing a category within which all positions can be expressed. Options for
dealing with such different positions are discussed in the last part of Section 3.3.2.1. Also, it is
important to emphasise that principles are relevant to all actions leading to end-state values.
For example, one might expect the allocation of food and water to be ‘fair’.
The model in Figure 3.1 and the related explanation explicitly link natural resources, values,
and wellbeing. Experience to date (e.g., Smith et al., 2016; Wallace et al., 2016) suggests that
simplified, earlier versions of the above are suitable for diverse deliberative groups. The
approaches proposed for dealing with the ‘intrinsic value of nature’, and ethical positions in
general, has the merit of bringing all comparable spiritual-philosophical debates into the same
category. Using this background, we now define ‘wellbeing’ and explore some critical aspects
of its evaluative function.

3.3 Wellbeing
Participants in deliberative processes may be representing either their personal interests or,
more commonly, those of an interested group to which they may or may not belong; for
example, government officers evaluating the potential impacts of an environmental decision
on community wellbeing. Thus, a definition of wellbeing needs to encompass both personal
and more objective standpoints as well as providing an evaluative statement against which the
content of wellbeing may be assessed. Below we address whether, given these constraints, the
value classifications outlined in Section 3.2.2 satisfactorily reflect theories of wellbeing. After
exploring wellbeing theory from the subjective-objective viewpoints common in the social
sciences, we examine key philosophical perspectives. Positioning our approach (Section 3.2)
within this theory, we then define wellbeing so that it provides an evaluative standpoint for
group deliberations.

58

Chapter 3

Wellbeing, values and planning

3.3.1 Subjective and objective wellbeing
A common approach is to divide wellbeing into objective and subjective components. King et
al. (2014, p 683) state that:
“…the objective components of well-being include many material and social attributes of
people’s life circumstances such as physical resources, employment and income,
education, health, and housing. These attributes are easily measured based on
quantitative statistics…In contrast, the subjective components of well-being are
represented in an individual’s thoughts and feelings about one’s life and circumstances,
and the level of satisfaction with specific dimensions.”

Subjective wellbeing is generally assessed using one or more psychological methods (Deci and
Ryan, 2008; Diener et al., 2017). These are commonly divided into hedonic approaches, which
relate roughly to maximising pleasure and minimising pain, and eudaimonic approaches which
encompass living ethically and maximising one’s potential (e.g., Ryan and Deci, 2001; Ryff and
Singer, 2008). However, there are many alternative approaches, which use measures ranging
from a single question to complex, multi-item questionnaires and analysis (see Diener et al.,
2017). Such methods focus on eliciting thoughts and feelings from individuals about their own
lives, and responses are often interpreted by experts. In contrast, group deliberations involve
participants discussing wellbeing preferences and category ratings as representatives of either
themselves or a community of interest. Therefore, it is important that the categories of
wellbeing for deliberative processes are: (a) readily understood by participants (e.g., do not
require analytical processing and interpretation), (b) suitable for group discussion, (c)
structured to capture the reasoning of individuals, rather than their feelings, and (d) capable of
reflecting an individual’s thoughts on the wellbeing of a group they represent, and not solely
their own self-interest25. The items in Tables 3.1 and 3.2 meet these demands, while subjective
wellbeing approaches do not – they are designed for quite different purposes. However, the
foregoing highlights that the relationships between the categories in Tables 3.1 and 3.2 on the
one hand, and emotions, personality, and other factors relating to subjective wellbeing on the
other, need to be clarified. These important boundary issues are addressed in Section 3.4.
Objective wellbeing as defined above is often used where broad comparisons are made, for
example, across geographical boundaries or time (e.g., Stiglitz et al., 2009). Objective

25

When developing wellbeing categories for group deliberative processes, these points should be considered in
addition to the criteria and explanatory assumptions listed in Wallace et al. (2020).
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indicators could be developed for each of the end-state values in Table 3.1, and an important
attribute is that they may be used by individuals to assess environmental impacts on others.
Those working on objective wellbeing (e.g., Breslow et al., 2016; Stiglitz et al., 2009; Summers
et al., 2012, 2017) often use a combination of objective (e.g., GDP per capita) and subjective
measures (e.g., survey responses to questions on life satisfaction) to generate population
wellbeing statements. In this process they generate lists of wellbeing indicators. However, in
the cited references and in others examined, these indicators are not categorised according to
criteria – such as being members of an exhaustive set and consisting of the same type of entity
– that avoid both double counting and incomparable categories. Such indicators are not
directly suitable for deliberative processes where co-benefits and trade-offs among wellbeing
categories are being assessed.
In summary, the subjective-objective division of wellbeing is instructive in that it highlights
important boundary issues, such as those between emotions-personality and the categories in
Tables 3.1 and 3.2. The literature also generates wellbeing indicators that were used to test
items in Tables 3.1 and 3.2. However, neither approach is directly suitable for group
deliberative processes. We now turn to philosophical theory for guidance.

3.3.2 Philosophy and wellbeing
In the philosophical literature there are three widely-recognised theories of wellbeing:
hedonist, objective list, and preference or desire satisfaction (Alexandrova, 2015; Crisp, 2016).
Of these, hedonist approaches equate to subjective wellbeing, and as described above are not
so relevant here. Objective list theories “…list items constituting well-being that consist neither
merely in pleasurable experience nor in desire-satisfaction” (Crisp, 2016, p 16), which
potentially overlap with other approaches to wellbeing. The lists in Table 3.1 and Table 3.2 are
objective lists designed for group deliberative communication and analysis. Finally, desire
satisfaction theories relate to “the satisfaction of preferences or desires, the content of which
could be revealed by their possessors” (Crisp, 2016, p 13). This also applies to the approach
here where the rating of preferences can be an important component of group deliberations.
In summary, the foregoing overview of wellbeing theory leads us to follow an objective list
approach (as outlined in Tables 3.1 and 3.2), combined with an assessment process based on
preferred end-state values, which reflects desire/preference-satisfaction theory. The latter
aligns most closely with how we envisage decision-making (Figure 3.2 Section 3.4) and better
bridges with economics without committing to monetisation. The approach described here
60

Chapter 3

Wellbeing, values and planning

thus draws on and is consistent with theory to the extent needed to inform and support the
defined task, group deliberation.

3.3.2.1 Monism vs pluralism, intrinsic value of nature
There is general agreement in the literature that wellbeing is a multi-dimensional concept
describing the state of human life (e.g., Alexandrova, 2012; Alkire, 2002; MEA, 2003; Narayan
et al., 2000; OECD, 2015; Ryan and Deci, 2001; Stiglitz et al., 2009; Villamagna and Giesecke,
2014). But what is the desirable ‘state’ of wellbeing and how might we evaluate the relative
merits of its various dimensions? A list of wellbeing constituents, such as those in Table 3.1, by
itself provides no guidance as to which should have priority. Therefore, it is important that a
definition of wellbeing is expressed in a form that lends itself to being elaborated as an
evaluative statement, or covering consideration, against which the relative importance of
wellbeing constituents may be judged, and decisions made. Exposing trade-offs and cobenefits is an important aspect of group deliberations.
This evaluative requirement raises questions as to whether there is a single ultimate value,
such as human wellbeing, or plural values. In the philosophical literature this debate is
couched in terms of monism – a single ultimate value – versus pluralism – multiple values that
are not reducible to each other or to a super value (Mason, 2015). One immediate issue with
pluralism, noted by Mason (2015, p 33), is that:
“…pluralists must explain how comparisons between values are made, or defend the
consequence that incommensurability is widespread.”

Given the need to explore alternatives, including trade-offs among values, we take a monist
approach with human wellbeing as the ‘super value’26 against which its constituents (end-state
values) are assessed. This emphasises the importance of defining wellbeing in a form that
supports evaluative statements, which in turn guide decision-making where, for the most part,
trade-offs of some sort will be inevitable. Those who promote concepts of plural values that
are not reducible to each other or to a super value must, in operational practice, either assume
that all values are equally achievable, or somehow provide an overarching evaluative
statement that allows the co-benefits and trade-offs among competing values to be calculated.
The first approach ignores real-world practicalities, and the second implies that there actually

26

The definition of wellbeing below combines the ideas of ‘belief’ and ‘state’ – it is a type of value that is strongly
related to ‘end-state values’, its primary constituents.
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is some overarching value statement (i.e., monism). This problem is acute for those who view
non-human organisms as having equivalent wellbeing claims to those of humans – a point
acknowledged by Batavia and Nelson (2018, pp 186-187):
“…the question raised by Schaubroeck (2018), namely, what if I believe nonhuman nature
has intrinsic value, and you do not? On what grounds can we resolve the disputation to
know who is right? Our answer is that there are no such grounds – but we suggest it is
altogether preferable to err on the side of inclusion and moral expansiveness.”

Yet “no such grounds” does not help those making evaluative decisions. The two positions
quoted can be described, but not reconciled, within the spiritual-philosophical fulfillment
category of Table 3.1, and then an appropriate definition of wellbeing provides an evaluative
statement against which, if there is dispute, they can be measured. Ultimately, if one views the
wellbeing of non-human organisms as equivalent to that of humans, then this needs to be
accommodated in some overarching definition of wellbeing, or evaluative statement, that
guides the calculation of trade-offs and co-benefits and informs the decision process.
An alternative approach is to reconcile different views within principles, rather than at the
level of end-state values. People with irreconcilable views on spiritual-philosophical fulfilment
may well agree with a principle that there should be care for, and conservation of, non-human
organisms. For example, people with a strong religious belief may utterly reject a
conservationist viewpoint on other organisms having ‘intrinsic value’ equivalent to humans.
Nonetheless, both parties may substantially agree on the content of a principle of ‘care for
non-human organisms’. One can believe we should care for non-human organisms without
supposing that they have intrinsic value equal to humans.
Ultimately, while it may be important to reveal spiritual-philosophical beliefs, it is pointless
becoming embroiled in unresolvable contention over such values if there is scope for
agreement among principles, or among actions. Whatever approach is taken, the importance
of clear, overarching evaluative statements cannot be avoided. This need informs the
definition of wellbeing.

3.3.3 Definition of wellbeing
Representative definitions of wellbeing include that it is “what is good for a person overall, all
things considered” (Alexandrova, 2012, p 681), and involves “human flourishing in its fullest
sense – in matters public and private, economic and social and political and spiritual” (Alkire,
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2002, p 182). It “reflects the various activities or achievements that constitute a good form of
life” (Clark and McGillivray, 2007, p 1). Evaluating it “requires a general evaluation, considering
all the relevant aspects, adding and weighing them appropriately” (Alexandrova, 2012, p 681).
Building on the above, we define wellbeing as: ‘a state of life that is, overall, consistently
believed to be good for a person or group of people, all things considered. It comprises the
various activities and preferred end states that are believed to constitute a good form of life.’27
Note that: (i) this definition makes no assumptions about who defines ‘good’, or for whom; (ii)
there is a strong situational component as to how the definition is elaborated in application –
for example, how wellbeing is viewed will depend on the socio-cultural context; and (iii)
although the constituents of wellbeing are defined in terms of end-state values, “various
activities” has been added to cover those situations where a more expansive view may be
required. Such an expansion would likely involve issues of comparability in decision-making
and require system comparisons to be used (Wallace and Jago, 2017).
Framed in this way, wellbeing is a normative concept from which an evaluative statement may
be developed as soon as its constituents are rated28. Thus, whether applied by (or to)
individuals or groups, deciding the specific constituents of wellbeing is subjective and
dependent on socio-cultural and other environmental factors. Given the normative aspect of
wellbeing, a role for science is to research and advise people concerning the likely constituents
of wellbeing and the consequences of seeking to fulfil specific combinations of such
constituents. Science can also inform the methods and analyses used in planning and decisionmaking related to wellbeing; however, decisions concerning the relative importance of
wellbeing components are either personal or arrived at through group processes. Decisions are
ultimately socio-political.
In summary, the values in Tables 3.1 and 3.2 logically link to, and are consistent with, theory
on wellbeing. The importance of defining wellbeing as an evaluative statement (and thus
monism) has been confirmed. We now return to the boundary issues raised in Section 3.3.

27

First used, but not explained, in Wallace et al. (2020).
Wellbeing constituents (Table 3.1) have no implied rating and can be amended. Thus, the list is not normative in
the sense of constituting an ‘ought’ statement, although it does reflect a specific ontological view of the world. We
view our classifications as a guide, and specific tasks and situations may require different approaches.
28
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3.4 Clarifying boundary issues
Boundary issues identified above arise from poor demarcation of terms, which in turn inhibits
effective communication and analysis by group participants, facilitators, and researchers.
Entities that need to be better distinguished are the categories in Tables 3.1 and 3.2 on the
one hand; and desires, emotions, intuitions and personality (including some types of ‘values’)
on the other. Similarly, in group deliberations it is essential to discriminate ‘values as beliefs’
from other types of beliefs, particularly those concerning perceived control and the feasibility
of management. For example, if a group participant believes they are involved in a deliberative
process in which their viewpoint is ultimately irrelevant (a lack of perceived control), their
preferences (including opinions and ratings of values) may be negatively affected by
hypothetical bias (Penn and Hu, 2018).

3.4.1 Model, and distinguishing personality from values
The model outlined in Figure 3.2 addresses these points by describing the relationships among
the various factors involved in group deliberations. This draws on Ajzen (1991) and later
developments as summarised by Montano and Kasprzyk (2008). For ease of explanation,
Figure 3.2 is structured around the sequence of events that occur during group deliberations
where discussion is followed by individuals independently, and anonymously, rating a set of
values or developing an opinion.29
Factors affecting the expression of a value preference are separated into: (A) antecedent
factors including shared group deliberations that lead up to and underpin (B) the unshared
interactions among desires and beliefs within an individual that determine (C) the expression
of an individual preference. Antecedent factors are complex and diverse. For example, in a
psychological context Gifford and Nilsson (2014) summarise 18 categories of social and
personal factors that affect behaviour including age, cultural and ethnic variation, knowledge
and education, gender, place attachment, social class, and personality traits. Antecedent

29

As noted, the context for Figure 3.2 is group deliberative processes to support decision making. We note the
evidence presented by Kahneman and Thaler (2006) showing that individual decision makers often fail to maximize
their utility, meaning that they fail to make decision choices that would be most beneficial to them. This adds
weight to the importance of undertaking high-quality group deliberative processes to guide decisions. The
individuals involved will, of course, be subject to biases and uncertainties, but a well-designed deliberative process
may overcome these problems to some degree. The work presented here is intended to contribute to that
outcome.
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factors underlie the interactions among desires and beliefs (Fig.3.2, B) that occur during the
final, unshared decision process that leads to the expression of a preference or rating.
An important boundary issue affecting definition of values and wellbeing relates to how they
interact with personality (Fig. 3.2, A3ii). Neuroticism, agreeableness, conscientiousness,
extraversion, and openness/intellect are five commonly researched personality traits, and
these may be further subdivided into aspects such as compassion, enthusiasm, and
assertiveness (DeYoung, 2015). Values, as defined in Section 3.2, are beliefs towards which
personality traits are one contributing factor (DeYoung, 2015; McAdams and Pals, 2006).
Personality traits are often determined by analysing the responses of individuals to
questionnaires, and on this basis allocating them to various personality types. Similar methods
are used to identify categories called ‘values’ by Schwartz et al. (2012) that include, for
example, universalism, power, achievement, hedonism, and self-direction. Similarly, Dietz et
al. (2005), Steg (2016), and Stern (2000) develop ‘value’ categories such as altruism, egoism,
and biocentrism.
A
1. External environment eg:
capital states, societal norms,
significant others, past events,
etc.

B
a.Individual’s desires
including emotions and
intuitions

C

Intention
2. Elicitation environment
including the defined task (i.e.
elements, spatio-temporal
constraints, etc.)

3. Properties of individual eg:
i. Genetics/epigenetics
ii. Personality
iii. Age
iv. Education, skills
v. Knowledge beliefs
vi. Developmental history
vii. Etc.

Expression
of values
preference,
rating, or
opinion

b. Individual’s beliefs:
i. Values based on reflection
and ‘full’ information
ii. Perceived control (in the
planning-decision context)
iii. Feasibility of potential
management actions – eg,
costs, risks

Figure 3.2: Factors affecting the expression of a value preference, rating, or opinion. Factors are: (A)
individual characteristics and environmental factors; (B) factors integrated within each individual to
form an intention; and then (C) the act of expression, which may be anonymous. For simplicity, some
feedback among factors is omitted.
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The similarity of elicitation methods and apparent close affinity between these types of
‘values’ and personality traits are consistent with the view of DeYoung (2015) that ‘values’ as
defined by Schwartz et al. (2012) are, in fact, personality traits. A similar logic may be extended
to ‘values’ described by Dietz et al. (2005), Steg (2016), and Stern (2000); a line of argument
supported by the explicit separation of ‘values’ and ‘beliefs’ by Dietz et al. (2005, see their
Fig.2). These types of values are quite different from principles and end-state values, which are
explicitly beliefs, and whose categories are understood by participants who reflect on and
apply them in practical situations.
Although understanding personality and personality-related traits is critically important if one
wishes to interpret or manage behaviour, this is a different task from group deliberative
planning. It is important not to confuse these distinct tasks and their associated ‘value’
concepts.

3.4.2 Beliefs and desires
To ensure effective communication and analysis we also need to understand the relationships
between beliefs and desires (Fig. 3.2, factors Ba-b), which in combination lead to actions, a
theoretical approach which aligns with a widely accepted philosophical view (Davidson, 1980;
Goldman, 1970; Grice, 1971). Demarcations among desires, beliefs, feelings, and emotions are
complex and unresolved (de Sousa, 2014). However, in summarising his treatment of
emotions, de Sousa (2014, p 40) notes three (of 13) characteristics of emotions as: “typically,
but not always, manifested in desires”; “reputed to be antagonists of rationality”; although
“they contribute crucially to defining our ends and priorities”. On this basis we align emotions
and intuitions with desires. Accepting that emotions, manifested through desires, have an
important influence on judgments concerning ends and priorities, should we attempt to
disentangle the relative influence of beliefs and desires on preferences? Given their complex
interactions, we suggest there will rarely be sufficient resources to manage such a task.
Therefore, the pragmatic approach is to manage group processes so as to minimise the
influence of unnecessary and unhelpful desires on expressions of preference. For example,
Kahneman (2011) and Kahneman et al. (2021) review how language may inadvertently (and
sometimes deliberately) frame behavioural outcomes, and factors as diverse as outside
temperature and hunger may influence legal judgements. In this regard, Sapolsky’s (2018)
review of behaviour, including the surprising array of environmental influences on thinking,
makes sobering reading for the workshop facilitator and analyst. Although we can avoid
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unnecessary framing language and plan to avoid workshop participants being distracted by
hunger or extremes of ambient temperature, there are many important factors that are
difficult to control. The strong influence of desires and personal ideologies on decisions, as
opposed to rational thinking (Haidt, 2012; Kahan, 2015; Kahneman, 2011; Kahneman and
Thaler 2006), further underlines the importance of understanding the components described
in Figure 3.2 and the specific task being undertaken.

3.4.3 Distinguishing three types of beliefs
Finally, in addition to previous knowledge, which consists of various beliefs including those
shared by group participants and captured in the first set of factors (factor A3v, Fig. 3.2), there
are three types of beliefs (factor Bb, Fig. 3.2) affecting the expression of preferences. These are
the beliefs of individuals concerning their: (i) personal or group values (i.e., end-state values
and principles), (ii) perceived personal level of control, which affects hypothetical bias as noted
previously, and (iii) beliefs concerning the feasibility of implementing successful resource
management in the specified situation. Where the aim is to describe or analyse end-state
values or principles, it is crucial not to confuse these three types of beliefs. Premature
consideration of feasibility may lead to a number of errors; for example, beliefs among the
decision group concerning costs may strongly influence the expression of priorities among
end-state values, which would be rash given that new funding or new research may enable
actual preferences to be achieved. Thus, it is crucial for those involved in group deliberative
processes to understand these belief concepts and to distinguish them in communication or
analysis.
In summary, the diverse factors influencing expression of preferences and thus assessment of
values and wellbeing need to be understood, at least by facilitators and researchers, and
frequently by group participants, to ensure effective communication and analysis. As described
in the Introduction, across the spectrum of work on values and wellbeing there are many
different and confusing definitions of these two concepts. The task-focussed approach
described here avoids many of these difficulties. At the same time, the models and definitions
described in Sections 3.2-3.4 are mutually supportive and consistent with high theory. Taken
together, they should, therefore, be sufficient to support sound group deliberative processes
in environment management.
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3.5 Conclusions
Building on previous work, this paper completes a task-focussed set of concepts that supports
group deliberation in applied environmental management. Competing and overlapping
concepts and terms have been demarcated or pruned to the extent practicable. To achieve
this, natural elements, values, and wellbeing are linked using a model of their relationships
(Figure 3.1), together with definitions of wellbeing and values that support both qualitative
and quantitative analysis (Sections 3.2-3.3). A second model (Figure 3.2) is used to disentangle
the concepts of beliefs, desires (including emotions and intuitions) and personality types to
provide a level of sophistication suitable for group deliberation. All models and definitions are
secured to high theory, which should assist others to critique and adapt our approach to
diverse tasks and situations.
By following a task-focussed approach, we have avoided the need to reconcile unresolved
debates within high theory. At the same time, the outputs from the mid-level potentially
inform high theory. We provide two examples. First, the discussion of wellbeing highlights the
importance of having an overarching evaluative statement, such as the definition of wellbeing,
against which to assess competing alternative end states. Those who follow a ‘plural values’
approach cannot, in practice, escape the need for trade-offs. It is not sufficient to promote
being expansive, pluralists must explain how decisions are to be made, and what overarching
evaluative statement is to apply. Failure to do this abandons decision-makers to intuitive
decision-making or worse.
Second, tension between those who believe in the ‘intrinsic value of nature’, and those who do
not, is unlikely to be resolved. The diverse parties draw on fundamentally different
components of spiritual-philosophical value. Based on our analysis, we suggest that rather
than wasting energy on the unresolvable, a satisfactory collaborative position may be crafted
based on principles relating to ‘care for other organisms’ despite significant differences at the
level of end-state values. This is an instance where the methods outlined in structured decision
making (Gregory et al., 2012) may allow a satisfactory, negotiated outcome to emerge from
group deliberations. In addition, recent debates concerning the ethics surrounding the
treatment of non-human organisms in conservation management, sometimes termed
‘compassionate conservation’, provide guidance as to the practical content of ‘caring for other
organisms’ (see, e.g., Coghlan and Cardilini, 2021; Hampton et al., 2019; and Wallach et al.,
2020). The review by Coghlan and Cardilini (2021) is especially useful in this regard.
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In conclusion, by focusing on mid-level theory we have developed a pragmatic approach that
facilitates group deliberations and value-based outcomes in environmental management. At
the very least, we consider that we have avoided many of the difficulties outlined in the
Introduction as well as suggesting approaches for dealing with some unresolved conflicts
within higher level theories.
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Thumbnail: The usefulness and limitations of using value classifications are discussed. Classifications of
end-state values and principles (ethical properties of behaviour) are proposed together with assumptions
and criteria. Alternative classification approaches are assessed against the criteria.

Abstract
Understanding how values interact is fundamental to planning the conservation and use of
natural resources. However, practitioners who apply value classifications use a diversity of
approaches. Does this matter? In answering this question, we propose that well-constructed
classifications contribute to planning by: clarifying definitions and underlying concepts;
providing a basis for assessing synergies and trade-offs; explaining some ethical constraints,
including aspects of governance and power; and providing a framework for cross-cultural
analysis. To test these propositions we develop complementary value classifications for endstate values and principles together with supporting theory, assumptions, and criteria. The
proposed classifications are then compared with alternatives including those based on ‘needs’,
‘capabilities’, and total economic value. We find that the alternatives fail against key criteria
and this hampers their capacity to fulfil the four roles proposed above. Specifically, extant
classifications commonly fail against one or more classification criteria relating to
exhaustiveness, avoiding redundancy, and defining categories of the same type. Such issues
are, to the extent practicable, avoided in the proposed classifications which are well
constructed – that is, supporting theory is stated, and assumptions and classification criteria
are explicit and achieved. Nevertheless, although it is tempting to promote the development
of a single ‘standard’ classification, we stress that this is unrealistic given the global diversity of
tasks, situations, and fundamental ontologies.
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4.1 Introduction
Understanding how values interact is fundamental to planning the conservation and use of
natural resources (Gregory et al., 2012; Madden and McQuinn, 2014; McShane et al., 2011;
Redpath et al., 2013; Satterfield et al., 2013; Shields et al., 2002). Accordingly, a variety of
methods have been used to capture value ratings by stakeholders and the broader community
(e.g., Brown and Reed, 2012; Ives et al., 2017; Kant and Lee, 2004; Roberts et al., 2015;
Seymour et al., 2010; Wallace et al., 2016b). Approaches range from interviews and group
elicitations to general surveys, with choice of method dependent on the situation and aims of
engagement (NRC, 2008; Pellizoni, 2003). However, all six methods cited above use quite
different value classifications. Does this matter?
We argue that in addition to being task appropriate, one would expect that classifications
should be well-constructed, that is, accompanied by explicit theory (including definitions and
models), assumptions, and classification criteria. None of the six applications cited in the
opening paragraph meets all three requirements. However, we propose that classifications
meeting these requirements will fulfil four important functions in planning, particularly where
group deliberative processes are involved. These are that well-constructed value
classifications:
1. make values and underlying concepts transparent;
2. provide a sound basis for assessing synergies and trade-offs, especially by ensuring
classification criteria and assumptions are explicit;
3. clarify ethical constraints including aspects of governance and legitimate power; and
4. provide a framework for cross-cultural analysis and planning.
To explore these points we: develop two complementary classifications of values based on
supporting theory, assumptions, and classification criteria (Sections 4.2 and 4.3); compare the
proposed classifications with 12 alternatives representing a range of approaches in the
literature (Section 4.4); then discuss the above four propositions based on the results of the
comparison (Section 4.5).
We focus on situations involving group deliberation because they contribute extensively to
environmental planning, whether through expert (Burgman, 2005, 2016) or participatory
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processes (Gregory et al., 2012; NRC, 2008; Reed, 2008). Reed (2008) describes the benefits
that may be generated from well-managed participatory processes, encompassing deliberative
groups, as including: more informed decisions, greater community trust in decisions, mutual
learning through social interaction, improved social cohesion among disparate groups, and
transformation of adversarial relationships. Nevertheless, achieving such benefits has often
proved elusive (Muro and Jeffrey, 2008; NRC, 2008; Reed, 2008), although successful cases
have encouraged further development of participatory processes (e.g., Bautista et al., 2017;
Madden and McQuinn, 2014; NRC, 2008; Reed, 2008). Interest in group deliberation has also
been stimulated by its capacity to expand the types of values that can be assessed beyond
those used in some economic approaches (Kenter et al., 2015; Lienhoop et al., 2015; TEEB,
2010).

4.2 Supporting definitions and models
The OED (Oxford English Dictionary) (2019) provides six definitions of ‘value’ as a noun, of
which three relate to the arts and are not relevant here. The remaining definitions are used,
and sometimes confused, in environmental management. Table 4.1 outlines the relevant
definitions with comments on their use. Throughout the remainder of this paper we use ‘value’
only in the sense of definition (2), and completely avoid the use of ‘value’ as a verb.
A model and environmental ontology defining and linking system elements30, processes, and
values are described in Wallace and Jago (2017), and this provides the basic theory
underpinning the work described below. Wallace and Jago (2017) also develop and explain the
two specific definitions of values used here:
End-state values are: enduring beliefs concerning the preferred end states of human existence,
including those required for survival and reproductive success, which taken together determine
human wellbeing. Value rating is socio-political and situation dependent. Put another way,
end-state values may be universal, but their relative importance and the methods used to
achieve them depend on the individual or group, their culture, and their situation. End-state
values include: adequate resources of food and water, spiritual-philosophical fulfilment, and

30

“concrete entities in a system including: water, rocks, mountains, roads, buildings, and organisms” (Wallace and
Jago, 2017).
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recreational satisfaction. A set of nine end-state values are proposed below (Section 4.3.1.1
and Table 4.2). Related documents, e.g., Wallace (2012), provide additional explanation.
Principles are: enduring beliefs concerning the preferred ethical properties of human behaviour
that instrumentally contribute to human wellbeing. These values contribute to wellbeing via
end-state values. Again, the principles may be universal, but their relative importance is a
socio-political decision constrained by culture and situation. Examples of principles are:
fairness, prudence, and care for non-human organisms. A set of eleven principles are
developed below (Section 4.3.1.2, Table 4.4).
Table 4.1: General definitions in OED (2019) of ‘value’ (noun) relevant to environmental management.
Definition (OED)

OED examples
include:
“your support is of
great value”;
“the material or
monetary worth of
something”.

Application

2. “principles or
standards of
behaviour; one's
judgement of what is
important in life.”

Synonyms include:
“principles, moral
principles,
ethics…”

The OED synonyms do not explicitly cover ‘end-state
values’ as defined here; however, such values relate
to “one’s judgement of what is important in life.”
Thus, both definitions of values applied in this work
belong here.

3. “the numerical
amount denoted by
an algebraic term; a
magnitude, quantity,
or number.”

“the mean value of
x”.

Numerical amounts in environmental management –
such as 3 gm salt/l and 20 species/ha – are objective
expressions of quantity, and ‘3’ and ‘20’ are values in
accord with definition (3). They are properties of
some entity. One often sees properties – such as
specified quantities of biodiversity, rarity, and air
quality – referred to as environmental or ecological
values and used with an implied, or even explicit,
normative sense. This confuses definition (3) with
the sense of (1) and/or (2).

1. “the regard that
something is held to
deserve; the
importance, worth, or
usefulness of
something.”

This broad definition is widely applied in
environmental management. It can be interpreted as
encompassing definition (2). However, if so, then (2)
should be delineated as a discrete subset at the
boundary of (1) and not confused with either the
broader sense of (1), or with (3).

The relationships between these value definitions, and natural elements and system
properties, are described in Figure 4.1. The links among the natural elements of systems,
element properties, end-state values, and utility (wellbeing) are applied in a conservation
context by Smith et al. (2016).
Finally, drawing on a broad range of views (particularly Alexandrova, 2012; Alkire, 2002; and
Clark and McGillivray, 2007), we define wellbeing as: ‘a state of life that is, overall, consistently
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believed to be good for a person or group of people, all things considered. It comprises the
various activities and preferred end states that are believed to constitute a good form of life.’
To operationalise this definition requires knowing the context, including spatial and temporal
aspects.
Using the above system of ideas and definitions we generated classifications of end-state
values and principles together with supporting assumptions and criteria (Section 4.3).

Increased aesthetic pleasure
(end-state value)

System properties at
start of management
period:
Biodiversity = x
Area = y
No. rare species = 300
Structural diversity = z

System processes
including
human actions

Ethical properties of human
actions (values as principles):
o Honest
o Caring
o Fair
o Within customary law
o Etc

System properties at
end of management
period:
Biodiversity = 2x
Area = y
No. rare species = 300
Structural diversity = 3z

Increased
wellbeing

Increased spiritual-philosophical fulfilment
(end-state value)

Figure 4.1: Linking values (italics) as end states and principles with management of element
properties in natural systems. See Wallace and Jago (2017) for more detail.

4.3 Methods
The proposed value classifications evolved from three interacting processes: review and
development of concepts as described in Section 4.2; applied testing of end-state value
classifications (e.g., Smith et al., 2016; Wallace, 2006; Wallace et al., 2016a,b); and comparison
with alternative classifications, including development of assumptions and classification
criteria (Sections 4.3 to 4.5, this chapter). The application of principles was trialled during pilot
testing of wellbeing-based planning with the Thames Enterprise Partnership in 2014-15
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(unpublished). During the final group workshop, we discussed the ethical principles of
behaviour that they thought should govern their interactions with the catchment community.
The discussion was based largely around the six categories developed in Haidt’s (2012) moral
foundations theory (described in Appendix B.3.2). With the group’s agreement, we undertook
an anonymous elicitation of their views31 (Interval Agreement Approach, methods as per
Wallace et al., 2016). This workshop stimulated an engaged discussion and helped to highlight
differences in views as well as areas of strong agreement concerning how important
participants thought each of the principles were to their stakeholders. This work was not
undertaken with sufficient rigour to publish as a paper or research note; for example, the six
principles tested were not discussed in sufficient detail, nor was there an opportunity for the
participants to amend or add to the principles tested. However, the reaction of the group
showed that the process could generate an informative discussion. At the same time,
developing and applying concepts around principles is consistent with Rokeach’s (1973) twopart definition of values, and by 2015 it was becoming evident, based on experience, that
investigating principles with groups may generate a more complete planning process where
values and wellbeing are involved.
Below we describe the assumptions and criteria supporting the two classifications (Tables 4.2
and 4.3), then outline how these were tested against the literature. The process of literature
review is detailed in Appendix B.6, together with citations for #210 of the documents
examined.

4.3.1 Assumptions and criteria underlying classifications
An important aim was that classifications would support planning in a wide range of situations
including cross-cultural settings. Accordingly, four ideas shaped the overall approach. Firstly,
the classification of end-state values drew on concepts of ‘needs’ (e.g., Doyal and Gough,
1991; Max-Neef et al., 1989) and wellbeing (e.g., Narayan et al., 2000), because it was
considered this would generate values relevant to people in general. Secondly, we avoided
wording in the end-state categories that could be construed as normative statements. Most
obvious in this regard is that the concept of ‘intrinsic value of nature’ is included within
spiritual-philosophical values, and thus awarded no weight beyond other spiritualphilosophical positions. Thirdly, the classifications draw on cross-cultural research such as the

31

Question asked of participants was: ‘How important to your stakeholders is the property of [moral
behaviour X] in guiding management in the [Y catchment group].
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large, cross-cultural sample described in the work of Narayan et al. (2000). Although the
principles are supported by a smaller body of work, Haidt (2012) is an important influence, and
his approach is informed by cross-cultural research.
Finally, ‘natural’ and ‘cultural’ environments are, in reality, one system. Although sometimes it
may be useful to view them separately, most natural resource planning requires them to be
treated holistically, particularly when trade-offs and synergies are investigated. We have,
therefore, deliberately designed categories that may be used holistically.

4.3.1.1 Classification of end-state values
Ten assumptions underpin the proposed classification of end-state values for group planning in
natural resource management:
1. End-state values, taken together, sufficiently capture human wellbeing to support wise
decisions concerning the conservation and use of natural resources within and across
temporal and spatial scales.
2. All end-state values are directly linked to the composition and structure of elements32
(Smith et al., 2016). For example, people view specific compositions and structures of
elements as ‘food’, the enjoyment of which realises a value (adequate resources) that
contributes to wellbeing.
3. As beliefs, values result from reflective thinking based on a wide range of inputs including
group deliberations. (However, note that desires, emotions, and intuitions also influence
expressed values).
4. As ‘enduring’ beliefs we expect that, in similar situations, individuals or groups will
consistently express the same value ratings. Nonetheless, even deep-seated personality
traits may change (Roberts et al., 2017), so values are only enduring in comparison with
more transient attitudes such as fashions in music or clothing.
5. Although science may inform decision processes, it cannot rate values, for such ratings are
subjective and socio-political.

32

As defined in Chapter 2, i.e., ‘The concrete entities in a system including: water, rocks, mountains,
roads, buildings, and organisms’.
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6. End-state values entail no assumptions concerning how they, or their sub-constituents,
might be achieved. For example, ‘adequate resources of food/water’ makes no
assumptions concerning which items constitute food, nor how food might be obtained
including the principles involved. Also, the conservation or use of a single environmental
element, such as a fruit or animal, may satisfy, often simultaneously, many different
individual or group values including adequate food resources and spiritual-philosophical
fulfilment. Thus, end-state values accommodate a very wide range of individual, group,
and cultural differences.
7. End-state values are the penultimate response to a set of ‘why’ questions where
‘wellbeing’ is the ultimate answer. For example: “I want money” – Why? – “Because I want
to buy a fishing rod” – Why? – “Because I want to catch fish.” – Why? – “Because I want to
eat” – Why? – “So that I am adequately nourished” (i.e., have adequate resources, a value
defined below) – Why? – “For my wellbeing”. This is consistent with Alkire (2002), who
describes a similar approach to derive ultimate ends, and with approaches to identifying
fundamental (Gregory et al., 2012) and strategic objectives (Shields et al., 2002).
8. All end-state values are meaningful when placed within a statement paraphrasing the
definition in Section 4.2, for example, “I have an enduring belief that [value X] is a
preferred end state of human existence that, together with other values, determines
human wellbeing”. For brevity, values are named for the desired end states themselves,
rather than incorporating the full preamble concerning their status as a belief. However, it
is vital to recognise that values are a specific type of belief – they should not be confused
with other environmental entities.
9. Values expressed as properties of human behaviour (i.e., principles) are instrumental to
achieving end-state values. This is explicit in Figure 4.1 where principles are directly linked
to human actions as ethical properties of behaviour, and human actions contribute (i.e.,
are instrumental) to achieving end-state values.
10. As with the concept of universal needs described by Gough (2015), end-state values are
non-substitutable and satiable. For example, one cannot compensate for inadequate
resources of food by increasing recreational satisfaction. At the same time, for both these
(and other) end-state values, one may – at least conceptually – reach a point of satiation.
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Gough (2015) also states33 that universal needs are neither additive nor tradeable. In
contrast, given that end-state values form the constituents of wellbeing (Wallace, 2012;
Wallace and Jago, 2017), they can be added to give increasing amounts of wellbeing.
Similarly, although non-substitutable, the achievement of one end-state value may be
traded (taken in its broadest sense) against the partial loss of a second end-state value. For
example, one may forego recreational satisfaction in order to seek adequate food
resources, or one may decrease protection from harmful organisms to increase
recreational satisfaction by diving for pleasure in shark-infested waters. Thus, while not
substitutable, end-state values may still be subject to trade-offs with respect to the
covering (evaluative) consideration of wellbeing. These characteristics help delineate endstate values from Gough’s (2015) concept of universal needs. They also emphasise the
importance of conceptualising wellbeing to fulfil the role of a covering consideration in
decisions, a point implicit in Heink and Jax (2019).
Building on these assumptions we developed seven classificatory criteria. These also draw on
those described for various uses by Burgman (2005), Max-Neef et al. (1989), Michie et al.
(2011), Salafsky et al. (2008), and Wallace et al. (2016a,b). The criteria are that value
classifications should be:
a. Readily understood by those applying the classification.
b. Exhaustive, in that there is a classification category for each item to be allocated to a value
type.
c. Redundancy-minimizing among categories. That is, each item to be classified fits only
within one value category. Also, there should be situations where each value may be
realised independently of other values.
d. Consistent, in that components at the same level within the classification are of the same
type. Here, the consistency of ‘type’ is achieved through assumptions (2), (7) and (8)
above.
e. Scalable, that is, may be applied across the range of relevant spatial and temporal scales.

33

Note that we have compared end-state values with the universal intermediate needs of Gough (2015) and Doyal
and Gough (1991). Gough’s (2015, p 1201) comments appear to encompass both universal needs and universal
intermediate needs. See also introduction to Table 2, Appendix B.1.3.

82

Chapter 4

f.

Classifying human wellbeing values

Linked to a supporting theory and/or model.

g. Structured so that the relationship between values and the ways in which they are
satisfied may be analysed. This should be an outcome of the previous criteria; however,
this specific criterion emphasises the point.
The above assumptions and criteria were used to develop a classification of end-state values
(Section 4.4).

4.3.1.2 Classification of principles
As defined (Section 4.2), principles are ethical properties of behaviour, and thus relate to
morality, understood as:
“an informal public system applying to all rational persons, governing behaviour that
affects others, having the lessening of evil or harm as its main goal, and including what are
commonly known as the moral rules, moral ideals and moral virtues…That morality has no
one in a position of authority is one of the most important respects in which it differs from
law and religion” (Gert, 2015 p 686).

We accept Gert’s (2015) sense of morality but acknowledge that there are many approaches to
defining ethics and morality. Also, we couch principles in positive terms (e.g., just behaviour),
rather than in terms of rules or prohibitions. As with end-state values, the rating of principles,
including their acceptance or rejection, is entirely a subjective matter. Group ratings are sociopolitical decisions of the group itself.
Assumptions underpinning the classification of principles overlap with those relating to endstate values. Below, we have referenced the relevant assumptions from Section 4.3.1.1,
paraphrased them where necessary, and added where required. The assumptions
underpinning principles are therefore that:
i.

Items (3) to (5) inclusive as described under Section 4.3.1.1 are directly applicable to
principles.

ii.

Principles describe a preferred ethical mode of behaviour that has the intent of delivering
an end-state value (i.e., principles are always instrumental in relation to an end-state
value(s), see Figure 4.1).
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Group deliberations may involve consultation with stakeholders outside the planning
group. Therefore, there are potentially two sets of principles at play: a set accepted by the
group as governing their internal processes; and a second set that govern their
interactions with others outside the group. Although the same classification of principles
may inform both, the relative ratings of principles may differ between the two sets.

iv.

Principles are the penultimate response to a set of ‘why’ questions where achieving an
end-state value in an ethically acceptable manner is the ultimate answer.

v.

All principles must be meaningful when placed within a statement paraphrasing the above
definition, such as, “I have an enduring belief that [value X] is a preferred ethical mode of
behaviour that should be adopted in the pursuit of end-state values”.

vi.

As a type (criterion (d) above), all principles relate to ethical properties of behaviour and
thus morality.

Assumptions (i) to (vi), plus criteria (a) to (g) in Section 4.3.1.1, were used to develop the
proposed classification of principles (Section 4.4). In addition, we add an eighth criterion for
principles, that is, that the classification should be:
h. Consistently appropriate for group planning and decision-making. In other words,
principles consist of those that one could reasonably apply to all, or nearly all, behaviours
in group planning for natural resource management.
On this basis, for example, ‘generosity’ and ‘love’ were considered less important in group
deliberative processes. Thus, criterion (h) focuses attention on the key principles relevant to
group behaviour in a natural resource planning context.

4.3.2 Development and testing of classifications against alternatives
Drawing on the literature outlined in Appendix B.6, the proposed end-state values (Section
4.4) were compared with the following five types of values and related entities: needs (Doyal
and Gough, 1991; Max Neef et al., 1989), capabilities (Nussbaum, 2006), socio-psychological
methods (Narayan et al., 2000; Rokeach, 1973), total economic value (TEEB, 2010), and an
approach representative of those common in natural resource management (Brown and Reed,
2012). The last is used here to represent classifications found in some texts (e.g., Lockwood et
al., 2006; Noss and Cooperrider, 1994) and applications (e.g., Brown and Kyttä, 2014; Kant and
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Lee, 2004) that are based on a combination of values including economic-productive-utilisation
value, indirect utilisation-life sustaining value, recreation value, aesthetic value, and intrinsicspiritual-ethical values with a variety of additional items depending on the situation and task.
More recently, these classifications seem to have been overtaken by approaches based on
ecosystem services (e.g., Worboys et al., 2015). These five broad types (i.e., needs, capabilities,
etc.) represent the range of methods that have been or could be used directly by groups in
deliberative work with the exception of ecosystem services. Issues with the last approach are
discussed in Chapters 1 and 2 together with references for those wishing to pursue the matter
more deeply. Finally, some psychological approaches are excluded (see Appendix B.6, group 5)
given their lack of suitability for group deliberative processes as outlined in Chapter 3.
In the case of principles, the proposed classification (Section 4.4) was compared with
classifications described in Comte-Sponville (2003), Haidt (2012), Lockwood (2010), Lockwood
et al. (2010) and Rokeach (1973). These authors represent, respectively, the disciplinary areas
of philosophy, social psychology, governance, and psychology. Despite searches, no suitable
classification for comparative purposes was found in the business ethics literature.
Detailed comparisons of the proposed classifications with alternatives selected from the
literature are reported in Appendices B.1 (end-state values) and B.3 (principles). In brief,
alternative classifications were tabulated drawing on the sources for categories and
definitions. A commentary comparing each category of the alternative classification with those
proposed in Section 4.4 was then added, with a short conclusion regarding the alternative as a
whole. Three of the key criteria developed in Section 4.3.1 formed the main basis for
comparisons.

4.4 Results
4.4.1 End-state values
A classification of end-state values (Table 4.2) was developed as outlined in section 4.3.1.1. A
detailed version is provided in Appendix B.2.
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Table 4.2: Proposed classification of end-state values. See Appendix B.2 for details.
Value

Description

Adequate resources

Having sufficient food, air, and water to support energetic needs, growth, and
structural maintenance.

Aesthetically pleasing
environment

Living in, and having access to, aesthetically pleasing environments – i.e., places
where the structure and composition of elements give sensory pleasure.

Benign physical
environment

An environment in which the physical properties lie within minimum and/or
maximum boundaries (e.g., lead concentrations, temperature) that are conducive to
wellbeing.

Knowledge-heritage
fulfilment

Having sufficient access to the information contained in nature to support knowledgeheritage needs.

Meaningful
occupation

Broadly defined here as work occupation or equivalent that provides one or more
people with satisfying tasks.

Protection from other
organisms

The security that comes from living in an environment in which the presence of other
organisms, including disease organisms and humans, does not harm wellbeing.

Recreational
satisfaction

The fulfilment that people derive from leisure activities.

Social fulfilment

The fulfilment one achieves through strong family and community relationships.

Spiritual-philosophical
fulfilment

The fulfilment that arises from meeting, to a sufficient extent, one’s spiritualphilosophical needs to achieve wellbeing. Includes concepts such as a biodiversity
conservation ethic.

In practice, no value classification will contain zero ambiguity. Where necessary it is therefore
important to agree on methods that ensure applied consistency. Finally, the categories in
Table 4.2 are broad, and may be sub-divided provided the criteria outlined above are adapted
and re-applied at each subsequent hierarchical level.
Relationships between the end state categories in Table 4.2 and those in alternative
classifications are summarised in Table 4.3. The question tested to populate this table was:
Does the alternative classification contain items that relate to each end-state value? Thus,
there was no intent to score one-to-one correspondence between categories, only whether
the end-state value is represented in the alternative classification in some form. Links were not
always obvious, particularly in the case of assessing total economic value. For further
information and detailed comparisons, refer to Appendix B.1.
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Three points may be drawn from this comparison. Firstly, no additional value categories were
found that met the criteria outlined in Section 4.3.1.1. Also, each value category in Table 4.2 is
represented in three or more of the alternative approaches. Given the wide range of cultural
situations represented in the alternative classifications, this supports both the relevance and
universality of the categories in Table 4.2. The category in Table 4.2 that is least well
represented in the alternative classifications is ‘aesthetically pleasing environment’, although
‘meaningful occupation’ is often implied (items marked with a question mark in Table 4.3)
rather than explicit. Only three of the seven alternatives contained an aesthetics category, and
it might be argued that it should be combined with, for example, recreational satisfaction.
However, the aesthetic environment of a recreational activity, such as walking, may provide an
additional wellbeing-benefit to that arising from the actual physical exercise and its social
aspects, although the underlying mechanisms are incompletely understood (Marselle et al.,
2016). Aesthetic pleasure may similarly be separated from other values and, therefore, meets
the criteria for end-state values outlined above.
Secondly, all alternative classifications for end-state values failed against three key criteria
from Section 4.3.1.1, namely: (b) exhaustiveness, (c) redundancy-minimising, and (d)
consistency of type. These three criteria were chosen to assess alternatives because they have
important implications for planning (Section 4.5), and because assessing them is unambiguous
compared to other approaches, such as comparative testing of links to theory. Issues related
to (b) are clear from Table 4.3 where every ‘N’ score represents a missing category, an
assessment based on the theory in Section 4.2 and assumptions/criteria in Section 4.3.1. Issues
related to (c) and (d) are documented in Appendix B.1 and frequently involve category
mistakes of the types described by Wallace and Jago (2017). For example, classifications often
mix entities that are not comparable at the same classificatory level, such as processes with
values (e.g., mixing of ‘life sustaining’, a category defined in terms of processes such as ‘renew
soil’; with ‘spiritual-philosophical fulfilment’ – see Appendix B.1.2), or principles with end-state
values (e.g., mixing of ‘freedom of choice and action’ with ‘adequate food’ – see Appendix
B.1.5). Most of the alternative classifications were not designed for natural resource planning,
and there may be tasks for which this type of category mixing is unproblematic; however, this
is not the case in natural resource planning (Section 4.5).
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Table 4.3: Comparison of alternative classifications with that proposed for end-state values. Question
asked is: Does the classification contain items that relate to each end-state value? Y = yes; N = no; ? =
ambiguous. Authors of alternative classifications are shown in italics.

End-state value

Brown and
Reed
(2012)

Doyal and
Gough
(1991)

Max-Neef
(1989)

Adequate
resources

N

Y

Y

Aesthetically
pleasing
environment

Y

N

Benign physical
environment

N

Knowledgeheritage fulfilment

Narayan
et al.
(2000)

Nussbaum
(2006)

Rokeach
(1973)

TEV (in
TEEB
2010)

Y

Y

N

Y

N

N

N

Y

Y

Y

Y

Y

Y

N

?

Y

Y

Y

Y

Y

N

Y

Meaningful
occupation

Y

?

Y

Y

?

?

N

Protection from
other organisms

N

Y

?

Y

Y

Y

?

Recreational
satisfaction

Y

N

Y

Y

Y

Y

Y

Social fulfilment

N

Y

Y

Y

Y

Y

N

Spiritualphilosophical
fulfilment

Y

N

Y

Y

Y

Y

Y

Turning to the proposed classification of principles (Table 4.4, and Appendices B.3, B.4), with
one exception alternatives make no reference to ‘care for non-human organisms’34, an
important consideration in natural resource planning. They therefore do not meet criterion (b)
relating to exhaustiveness. Otherwise, all items in Haidt (2012) are captured in Table 4.4,
although sometimes adapted. Some principles overlooked by Haidt, such as ‘prudence’ and
‘tolerance’, are important in a group deliberative context. Most of the items listed by ComteSponville (2003) were included or combined with those from Haidt (2012) in Table 4.4.
However, some (e.g., love, courage) were considered not relevant for group deliberative
situations (criterion (h) Section 4.3.1.2), while others, such as ‘fidelity’, would be difficult to
use without redundancy. This arises as the boundaries among Comte-Sponville’s 18 virtues are
not always distinct.

34

See entry for ‘Compassion’ in Table 1, Appendix B.3.1.
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Table 4.4: Proposed principles based largely on Comte-Sponville (2003) and Haidt (2012). All describe
the ethical behaviour of humans towards each other except for the final item.
Principle i.e.,
with:

Proposed short definition

Comments

Care

Concern for the welfare of others*.

Fairness

Treating people with justice, includes
the concept of proportionality (rewards
to each based on their contribution)*.
Is “…love or respect for truth…someone
of good faith says what he
believes…and believes what he says.”
(Comte-Sponville, 2003, p 195)#.

Characterised by empathy with the situation of
others and concern for their welfare. Actions are
typically compassionate, caring, kind, merciful.
Typified by actions that are characterised by
fairness, justice, trustworthiness, fidelity,
reciprocity, equality.
According to Comte-Sponville (2003, p 196):
“…good faith goes beyond sincerity…sincerity
means not lying to others; good faith means lying
neither to others nor to oneself.”

Honesty (good
faith)

Liberty

Allowing people to make decisions for
themselves, equality of rights*.

Loyalty

Strong support for, or allegiance to, a
group (adapted from OED)*.
Acting in accord with the accepted
courtesies and ceremonies of the
relevant socio-cultural context#.
Acting well (e.g., following other
principles) to achieve good ends that
are responsibly sought with
consideration of their consequences#.

Politeness

Prudence

Respect for
earned
authority

Applying authority with due
responsibility as a leader of people, and
respect for authority that is so used*.

Sanctity

Managing bodies and relationships in
accord with society’s mores and with a
sense of the sacred (where
appropriate)*.
To “accept what could be condemned
or allow what could be prevented or
combated…[this] is virtuous only if it
involves self-control…” (ComteSponville, 2003, p 159)#.
Concern for the welfare of non-human
organisms.

Tolerance

Care for nonhuman
organisms

Many writers would construe this as ‘freedom’ (e.g.,
Nussbaum, 2006). Involves political equality, social
justice, autonomy.
Includes patriotism, self-sacrifice, group pride,
fidelity.
Involves being civil and respectful given the sociocultural context.
“…an ethic of responsibility requires that we
answer…for the consequences of our acts, to the
extent that they can be foreseen.” (Comte-Sponville
2003, p 31).
Authority here is not ‘power’. It is held by those
responsible for maintaining order and justice.
Actions are characterised by obedience, respect,
deference, legitimacy.
Actions typified by temperance, chastity, piety,
cleanliness, purity.

One would expect this principle to be maintained in
group planning and decisions.

To treat other organisms with respect and avoid
their harm, e.g., avoiding cruelty and unnecessary
taking of life. This principle may be extended to
inanimate elements in some cultures.

* = based mainly on Haidt; # = based mainly on Comte-Sponville

Rokeach’s (1973) work includes a number of items related to competencies, rather than
principles, and thus fails against criterion (d). For example, ‘logical’ is defined by Rokeach as
‘consistent, rational’– which may be a property of an individual’s behaviour, but it is not an
ethical one (i.e., a principle). ‘Independent’ and ‘intellectual’ are other examples. Failure
against criterion (d) also ensures failure, at a minimum, against criteria (a) and (c). Once
competency items are excluded from the list in Rokeach, his work is largely congruent with the
proposed classification of principles.
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As outlined in Appendix B.3.4, Hursthouse’s (2013) list was excluded on the basis that it was
focussed on ‘don’ts’. We have preferred positive principles, such as ‘be tolerant’, rather than
‘don’t be intolerant’. Finally, principles may be an important component of governance, but
the latter is a much broader concept including, for example, issues of ‘connectivity’ (Appendix
B.3.3). Governance relates to the wider properties of institutions and their processes, rather
than solely to ethical properties. In summary, the alternative classifications of principles all fail
against two or more of the classification criteria listed in Section 4.3.1.2, although this may
reflect that they were developed to address different objectives.

4.5 Discussion
The failure of the alternative, end-state classifications against three important criteria – (b)
exhaustiveness, (c) redundancy-minimising, and (d) consistency of type (Section 4.3.1) – was
unexpected and would hinder their potential to produce, in group deliberative situations, the
four proposed advantages of well-constructed classifications outlined in the Introduction. In
contrast, the proposed value classifications (Tables 4.2 and 4.4) are supported by explicit
theory and definitions (Section 4.2) and were designed to meet the assumptions and criteria in
Section 4.3.1. On this basis they are better placed to deliver on the four propositions outlined
in the Introduction as follows.

4.5.1 Well-constructed value classifications make values and underlying
concepts transparent
Section 4.2 makes transparent the relevant theory, definitions and models supporting the
proposed classifications and related assumptions and criteria. Some consequences of failing in
this regard are described by Reser and Bentrupperbäumer (2005) who, after assessing the
application of ‘environmental values’ and ‘World Heritage values’ in the Wet Tropics World
Heritage Area of North Queensland, concluded that the conceptual and operational use of
these terms is highly problematic and detrimentally affects every aspect of environmental
management. Where management goals are linked to values that are variously defined,
located, and interpreted by different stakeholders, then it is difficult to plan effective
management strategies with broad ownership, clear targets, and sound indicators. Recent
papers suggest that clarity in defining and explaining values and wellbeing has not improved
(Tadaki et al., 2017; Heink and Jax, 2019). Meeting the criteria listed in Section 4.3.1 is
important in this context.
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Furthermore, given that reconciling competing values and views may be fundamental to
resolving conflicts (Madden and McQuinn, 2014; McShane et al., 2011; Redpath et al., 2013),
one would expect that well-constructed classifications would help expose the underlying cause
of disputes. At the same time, capture by interest groups, biases, halo effects and framing
threaten effective group processes (NRC, 2008; Pieraccini, 2015; Turnpenny et al., 2009). While
this remains the case irrespective of whether classifications are used, one would anticipate
that comprehensive classifications encourage transparent planning by ensuring all values are
explicit and trade-offs are overt. Meeting criteria (b), (c) and (d) support such outcomes.
Finally, there will undoubtedly be issues with some of the theory, definitions, assumptions,
and criteria we have developed. However, given these components are transparent, critique
and adaptation should be comparatively straightforward. This is consistent with Alexandrova’s
(2012, 2015) analyses of wellbeing research, which highlight the role of theory in determining
practice, and of practice and theory in challenging, or validating, each other. Where values
form the constituents of wellbeing, transparently derived value classifications can therefore
play an important research role as well as encouraging rigorous use and adaptation in practice.

4.5.2 Well-constructed classifications provide a sound analytical basis for
assessing synergies and trade-offs in planning
Category mistakes, such as confusion of processes and values (means and ends), may cause
communication and analytical errors in planning (Heink and Jax, 2019; Wallace and Jago,
2017). These errors, which include double counting (Boyd and Banzhaf, 2007) and some of the
definitional issues described by Reser and Bentrupperbäumer (2005), can undermine
assessments of trade-offs and synergies. In addition, if explicit links are made between values
and wellbeing the basis for assessing trade-offs – i.e., the covering consideration couched in
terms of wellbeing – should be unambiguous. This is crucial, for example, when analysing
alternative futures and assessing environmental impacts. In these situations a comprehensive
value classification should also minimise the potential for individual values to be inadvertently
(or deliberately) omitted. Meeting the criteria in Section 4.3.1 will, therefore, facilitate the
assessment of synergies and trade-offs in planning.

91

Chapter 4

Classifying human wellbeing values

4.5.3 Well-constructed classifications clarify ethical constraints including
aspects of governance and legitimate power
The above two points focus largely on end-state values. However, ethical properties of
behaviour, or principles, are also crucial in natural resource planning as they guide the
interactions among people and thus affect the forms of power, politics and governance
adopted. In this regard, principles of ‘care’, ‘fairness’ and ‘liberty’ (Table 4.4) may be
paramount. Also, based on Kaptein’s (2017) model of corporate ethical virtues, guided
discussion and rating of principles, such as those outlined in Table 4.4, should positively
contribute to group ethics and thus effective governance.
In relation to ethical principles of behaviour, there has been considerable discussion of issues
surrounding justice and equity in the allocation of natural resources (e.g., Matulis, 2015; Sikor
et al., 2014), and matters of governance more generally including that related to deliberative
democracy (e.g., Curato et al., 2017; Dryzek and Niemeyer, 2010; Gutmann and Thompson,
1997; Lafont, 2015; Thompson, 2015); and participatory processes and governance (Decker et
al., 2015; Howard, 2017; Legacy et al., 2019; Lockwood, 2010 a,b; Newig et al., 2018; Reed,
2008; Wilmer et al., 2021). There is also an informative literature on both business ethics and
corporate governance (e.g., Arjoon, 2006; Bright et al., 2014; Chakrabarty and Bass, 2015;
Kaptein, 2017; Lefkowitz, 2003) and social licence to operate (Boutilier, 2017; Eabrasu et al.
2021; Mazur and Curtis, 2019; Poelina et al., 2021). Nevertheless, when addressing the
question of which specific principles (i.e., ethical principles of behaviour as defined above)
should govern the internal workings of deliberative groups, and their relationship with
represented stakeholders, the lists of virtues and related entities in the philosophical and
socio-psychological literature were the most directly relevant (e.g., Comte-Sponville, 2003;
Dahlsgaard et al., 2005; Haidt, 2012; Hursthouse, 2013; McGrath and Brown, 2020; Peterson
and Seligman, 2004). McGrath and Brown (2020) give seven taxonomies of virtue as a sample
of those produced since the 20th Century. Of these, those of Comte-Sponville (2003/2001) are
by far the most extensive and are written in a form that readily translates into ethics of
behaviour. In addition, the categories of Haidt (2012) were used given their more crosscultural and political perspectives. Thus, drawing on the concepts in Comte-Sponville (2003)
and Haidt (2012), we developed the set of 11 principles described in Table 4.4 but view them
as an indicative list that needs further development. The literature we examined is described
in Appendix B.6. This appears to be a rich area for research, particularly given the strong links
between principles, governance, and the socio-politics of decision-making. In this regard the
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proposed classification of principles is ‘well-constructed’ and could provide one useful starting
point.

4.5.4 Well-constructed classifications provide a framework for crosscultural analysis and planning
Different cultural groups may hold quite different world views (Atran and Medin, 2008;
Descola, 2014). Thus, groups planning the conservation and use of natural resources may
encompass stakeholders with very different perspectives and interpretations of systems and
their management. In situations involving cross-cultural and cross-generational issues some
form of shared framework for communicating, analysing, and planning the priorities and tradeoffs affecting human wellbeing and its constituents is required (Gough, 2017). Approaches that
simply ‘add up’ or mix alternative views of the world are likely to increase the probability of
category mistakes, thus contributing to miscommunication and analytical errors. This may be
further exacerbated by linguistic ambiguity, particularly given existing conceptual confusion in
the literature on values (Tadaki et al., 2017). We argue that, as developed here, classifications
of end-state values: (i) based on human needs and wellbeing, (ii) relatively unbiased by
normative concepts, and (iii) informed by cross-cultural research in the literature; are most
likely to provide a consistent basis for planning and be more readily adapted for use with
cross-cultural groups. This is an important area for research.
Although well-constructed classifications are well-placed to deliver the advantages described
above, they also entail disadvantages.

4.5.5 Disadvantages of classifications
A significant disadvantage is that using standard classifications may overly frame or constrain
the expression of values by members of deliberative groups. Working across cultures that hold
different fundamental ontologies is particularly challenging. One option in such cases is to
elicit values using qualitative methods, such as open-ended interviews (Satterfield et al., 2013;
Tadaki et al., 2017). Nevertheless, the views of different individuals and stakeholder groups
will usually need to be aggregated, analysed, and reconciled in planning. Therefore, an
iterative process integrating qualitative and quantitative methods seems attractive. However,
this can be resource intensive and time consuming. As project resources are usually limited,
high investment in values elicitation may either be unfeasible, or will constrain other stages of
deliberative processes (Bautista et al., 2017; Kim et al., 2016). In these circumstances flexible
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use of a pre-formed classification, adapted by stakeholders in application, is likely to be the
best solution. Ultimately, methods will be task specific and reflect resources. As challenges for
resource conservation and their equitable allocation escalate, new techniques that increase
robustness of decisions with a minimum of resources are required.

4.6 Conclusions
Value classifications have an important role in planning the prudent conservation and use of
natural resources. Although it is tempting to promote the development of a single ‘standard’
classification, this is unrealistic given the global diversity of tasks, situations, and fundamental
ontologies. Rather, we propose that well-constructed classifications are required, such as
those developed above for end states and principles. Although the alternatives examined
provide links with underlying concepts, the lack of explicit criteria underpinning classifications
was surprising. We conclude that detailing the theory, assumptions and criteria underlying
value classifications would contribute to countering many of the issues identified, and thus
increase the probability that classifications deliver the four functional roles outlined in the
Introduction.
Furthermore, concepts of values and classifications of various entities are widely applied
within environmental management, for example, during planning, environmental impact
assessment, risk assessment, and the construction of targets and indicators. We suggest that
the ideas outlined here can usefully contribute to all these areas. Finally, important topics for
future research include development, in applied situations, of the theory, assumptions, criteria
and classifications described above. Cross-cultural testing of supporting concepts and
principles will be particularly important.
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Thumbnail: The problems caused by loading values onto inherently non-normative terms are discussed
as examples of category mistakes. Key definitions and models outlined in the previous chapters are
developed as an ontological framework for environmental planning. 22 experts assess the usefulness,
from their perspective, of the framework in natural resource management.

Abstract
Inadequate definition and modelling of key terms and their relationships generates significant
communication and analytical problems in environmental planning. In this work, we propose
and assess an ontological framework for environmental planning designed to combat these
problems. After outlining the framework and issues addressed, we describe its evaluation by a
group of experts representing a range of expertise and institutions. Experts rated their
agreement with 12 propositions concerning the definitions and models underpinning the
framework. These propositions, in turn, were used to assess three assumptions regarding the
expected effectiveness of the framework and its contribution to addressing the
abovementioned planning problems. In addition to point-based, best estimates of their
agreement with propositions, expert ratings were also captured on a continuous, intervalvalued scale. The use of intervals addresses the challenge of measuring and modelling
uncertainty associated with complex assessments such as those provided by experts.
Combined with written expert comments supplied anonymously with each proposition, these
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data provide multiple perspectives on the level of support for the proposed framework. We
conclude that the framework can complement existing environmental planning approaches
and strengthen key definitions and related models. This should help avoid communication and
analytical problems in environmental planning. Finally, experts also highlight areas that require
further development, and we provide recommendations for improving the framework.

5.1 Introduction
Environmental planning is hampered by a wide range of issues. Although some, such as how
best to manage community planning (Lane and McDonald, 2005; NRC, 2008) and ‘wicked
problems’ (Head, 2019), are inherently difficult to resolve, others are more readily addressed.
One issue that is comparatively straightforward, but which has received little attention, is the
inadequate definition of key terms and their explanatory models. This is especially the case
with respect to the concepts of ‘values’ and ‘wellbeing’, where inadequate definitions may
lead to communication and analytical issues that hinder planning and decision-making. For
example, Reser and Bentrupperbäumer (2005) assessed the underlying concepts and
application of ‘environmental values’ and ‘World Heritage values’ in the Wet Tropics World
Heritage Area of North Queensland and found that their varied use and interpretation
detrimentally affected every aspect of environmental management. More recently, Tadaki et
al. (2017) have described ongoing difficulties with the values concept; Heink and Jax (2019)
concluded that there was an urgent need to better integrate ‘wellbeing’ into ecosystem
service frameworks, a point echoed by Rasheed (2020); and Wallace and Jago (2017) described
a range of issues arising from poor discrimination among environmental entities including
values, properties, and processes.
We propose that these and related problems could be reduced by using an explicit ontology
that delineates the key entities in environmental planning and describes their relationships
through models – an ontological framework. We describe such a framework here and then
present it to experts for their critical review. The framework is aimed largely at supporting
group deliberation, an important component of planning whether this is through expert or
community-based deliberative processes (e.g., Gregory et al., 2012; Head, 2019; NRC, 2008). In
this context the framework is aimed at professionals working in the fields of natural resource
and environmental planning. If professionals are unclear concerning their ontological
framework, then this is likely to hinder communication and analysis as discussed below in
Section 2. We view the framework as complementing existing planning approaches whether
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they involve participant-driven processes, such as that in structured decision making (e.g.,
Gregory et al., 2012), or more researcher-driven processes (e.g., Smith et al., 2016).
After trialling the framework in application, including peer-reviewed publications as
summarised in Wallace et al. (2020), and adapted through a process of informal strategic
review similar to that outlined for framework synthesis by Macura et al. (2019), it was decided
that the next step should be to present the framework to experts for critical review. An expertgroup methodology was selected because research shows that the collective intelligence of
groups generally exceeds the sum of individual intelligences (Vercammen and Burgman, 2019;
Woolley et al., 2015). Given that it is also important to capture expert uncertainty, both as
individuals and as a group, this paper provides a comprehensive evaluation leveraging several
techniques including interval-valued questionnaires – an increasingly popular approach
specifically designed to capture response-uncertainty.
Specifically, this paper:
1. Describes issues relating to key definitions and models that lead to the communication and
analytical problems that are addressed by the ontological framework (Section 5.2);
2. Summarises the models and definitions underpinning the ontological framework evaluated
by experts (Section 5.3);
3. Comprehensively evaluates the framework using discrete and interval-valued quantitative
ratings by experts, combined with their comments (Sections 5.4 to 5.6);
4. Provides practical recommendations for environmental planning based on the expert
assessment (Sections 5.6 and 5.7).
We first explore some of the specific problems addressed by the framework (Section 5.2)
before outlining the content evaluated by experts (Section 5.3). Under methodology (Section
5.4), we then describe the 12 propositions assessed by experts and how they are used to
evaluate the framework. We also describe the criteria used to evaluate propositions, and the
steps followed in the workshops and subsequent analysis. In presenting the results (Section
5.5), we emphasise the usefulness of both interval-based outputs and the three-pronged
approach to assessing propositions. This provides the basis for a multi-perspective evaluation
of the framework, and recommendations for its further development (Section 5.6).
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5.2 Communication and analytical issues addressed by the
framework
Poor definition of key environmental terms – such as processes, properties, and values – not
only leads to communication issues (Newton, 2016; Reser and Bentrupperbäumer, 2005); it
may also result in category mistakes (defined in Table 5.1) and consequent analytical errors
such as double counting in calculations (Wallace and Jago, 2017). At the same time, it is
important that explanatory models underpinning definitions support communication and
application. For example, Bercht and Wijermans (2019) describe how unstated and
unreconciled mental models among researchers may lead to communication problems that
hamper successful collaboration. Each of these two aspects – definitions of key terms and
related explanatory models – is considered separately in the remainder of this section.

5.2.1 Issues with key terms
Ambiguity among key environmental terms, for example, the inconsistent use and blurred
boundaries between ‘properties’ and ‘values’, creates problems in planning. It confuses
meaning, and thus hinders communication and may lead to obfuscation and consequent lack
of transparency. As described by Morar (2019, p 2):
“Scientific concepts are (purportedly) based on a solid foundation since they are supposed to
capture (subject-independent) facts and patterns about the world. At the same time, these
concepts have also been invested with normative force and treated as proxies for values. This
class of concepts is especially operative when it comes to values assigned to nature…” [Italics
added.]

Such loading of values35 onto apparently objective terms is common in the environmental
literature. Examples include how biodiversity (Morar, 2019; Wallace and Jago, 2017),
ecosystem health (Jamieson, 1995; Lackey, 2001), air and water quality (Hull et al., 200336),
sustainability (Newton and Freyfogle, 2005), and profitability and resilience (Newton, 2016;
Wallace, 2012; Wallace et al., 2016) are sometimes applied. These authors describe how
problems are generated when these terms, which are properties of a ‘thing’ such as a system,
35

Throughout this chapter, ‘value(s)’ is used solely as a noun in the sense of: “principles or standards of behaviour;
one’s judgement of what is important in life” (Oxford English Dictionary (OED) online, 4 June 2020) – see Wallace et
al. (2020, Table 4.1) for how this sense is discriminated from other value definitions, particularly magnitude and
worth, with which it may be confused.
36 Hull et al. also include health, sustainability, productivity, biodiversity, and ecological integrity in their list.
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element (physical entity), or process, are sometimes used as encompassing both an objective
property and a normative sense with implied values. This is the case, for example, where
‘sustainability’ is used as implying a ‘good thing’ in itself, despite such a property potentially
belonging to both desirable and undesirable systems from the perspective of any one or group
of organisms, including humans. Whether strong sustainability is ‘a good thing’ will depend on
the quite separate, preferred values at stake. Sometimes value loading even takes the form of
using properties as goals in themselves37.
For instance, Newton and Freyfogle (2005) have pointed out that ‘sustainability’ may be a
property of a means to achieve a goal but is neither a means nor a goal, despite how it is
sometimes used. They also point out that the normative aspects of goals are beyond objective
science. This highlights that goals reflect values whether or not this is overtly stated.
Paradoxically, Newton and Freyfogle go on to propose ‘land health’ as a suitable conservation
goal, thus employing a term, ‘health’, that is itself often presented as an objective property of
something but is, confusingly, at the same time invested with values. This latter point is well
argued by both Jamieson (1995) and Lackey (2001), and underlines that disentangling values
from seemingly objective terms, such as properties, is not straightforward.
All the terms described above as causing difficulties are properties of some system or entity.
Although both ‘health’ and ‘quality’ seem to imply values of some sort, biodiversity (as
biological diversity), sustainability, resilience, and profitability contain no inherent or implied
value content in the sense of ‘value’ used here. Thus, to attribute values to properties is to
make a category mistake (Wallace and Jago, 2017, see Table 5.1 below). In the case of
‘ecosystem health’, Jamieson (1995) suggests this term may sometimes be used to deliberately
cloak a normative position with objective respectability. A similar case could be argued for
‘ecosystem quality’ and similar terms, and their use may lead to distrust of the policy-makers
and scientists applying them (Hull et al., 2003). More recently, Newton (2016) has described
the misuse of the ambiguous term ‘resilience’, and Porumbescu and Grimmelikhuijsen (2018)
have shown how procedural fairness combined with transparency decreases voiced opposition
to government decisions. Thus, whatever the intent, value loading is not helpful where
communication aims for transparency, clarity, and public support.
In addition to hindering communication, misuse of terms also causes analytical problems. For
example, mixing means (processes) and ends (values) in either the construction of goals or the
37

Where a goal is defined as: “The object of a person's ambition or effort; an aim or desired result.” (OED online, 4
June 2020). Therefore, goals inevitably have a ‘value’ content – they are normative.
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identification of points for economic analysis in environmental planning may lead to double
counting or attempts to trade-off non-comparable entities (e.g., as described by Boyd and
Banzhaf, 2007; Fu et al., 2011; Gasparatos et al., 2011; Gregory et al., 2012; Heink and Jax,
2019; Lele et al., 2013; Ojea et al., 2012; Wallace and Jago, 2017). The problems described in
these papers largely relate, either directly or indirectly, to the mixing at the same classificatory
level of two or more of: elements, processes, values (or some closely related term), and
properties. Transparent and accurate communication and analysis require careful definition
and consistent application of these terms and their compound derivatives, such as ‘state’ and
‘system’. The framework addresses these issues by providing re-worked definitions of key
terms (Table 5.1) elaborated specifically for environmental management (Wallace and Jago,
2017), together with explanatory models that describe their relationships.

5.2.2 Issues with models
The issues described above are only partly definitional. There is also a lack of clarity concerning
relationships among different entities such as elements, properties, processes, and values. Just
how do they fit together? This issue is exemplified by Heink and Jax’s (2019) conclusion that
human wellbeing should be better linked into ecosystem service cascade frameworks. Such
concern reflects that although the MEA (2003) viewed the ultimate end of managing
ecosystems as human wellbeing involving some form of values, these relationships and terms
have not been adequately explained. Heink and Jax (2019) are implicitly seeking a better
explanatory model of the relationships between wellbeing on the one hand; and values,
processes, and elements on the other. Well-constructed models support sound analysis,
hypothesis generation and testing, and effective communication as variously emphasised by
Alexandrova (2012), Bercht and Wijermans (2019), Michie et al (2011), and Wallace et al.
(2020).
In summary, failure to effectively define key terms and describe their relationships can
seriously hamper environmental management, particularly communication and analysis in
planning and decision-making. Defining the categories of things that exist within models
explaining their relationships, an ontological framework, thus provides a basis for: exploring
and comparing mental models, generating and testing hypotheses, and establishing a sound
basis for communication and analysis. The ontological framework outlined in Section 5.3 is
designed to address these specific matters, a proposition assessed by experts as outlined in
Sections 5.4-5.6.
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In the next section, we summarise the models and definitions underpinning the framework.
These form the core material provided to experts as part of the evaluation study (Section 5.4)
and outline key aspects of the framework, particularly the models and the set of definitions
designed to avoid the shortcomings outlined in Section 5.2.

5.3 Summary of models and definitions presented to
experts
The material outlined in this section, together with additional explanation (Appendices C.1,
C.2), was presented to the experts as the content of the ontological framework. Here, we
describe major components of the approach including the two cornerstone models (Models 1
and 2) and key definitions. This introduces the proposed approach, including signposts to the
relevant literature.
Wallace and Jago (2017) reworked existing definitions (Table 5.1) drawing on the literature,
including that in the philosophical domain. Additional information on the classification of
values and underlying criteria and assumptions are provided in Wallace et al. (2020). The
development of Model 1 (Figure 5.1) is also described in Wallace and Jago (2017), and further
explained in Wallace et al. (2020, 2021). Model 1 provides a context which, in diagrammatic
form, lays out the relationships among environmental elements (including natural capital);
processes; wellbeing; and the two, core types of values used in the framework. Model 2
(Figure 5.2) is explained in Wallace et al. (2021). It describes the factors affecting decisionmaking, including those that influence ratings by experts. Model 2 also disentangles desires
from beliefs and discriminates values from other types of beliefs and ‘values’ that are
important in environmental planning. Arrows in Figures 1 and 2 show relationships among
entity categories. These models contribute to resolving the issues outlined in Section 5.2 and
are complementary to other planning frameworks (e.g., those described in Burgman, 2005;
Gregory et al., 2012; Smith et al., 2020). For example, the ontological framework – given its
focus on values, wellbeing, and their relationships with other entities – can assist planners to
construct their objective functions and to analyse co-benefits and trade-offs. Models 1 and 2
are briefly described below.
Model 1 (Figure 1): Paraphrasing Wallace et al. (2021), under this model planning involves one
or more of investigating, deciding, or justifying actions towards achieving specified goals.
These goals are formulated as desired system states, and include wellbeing detailed in terms
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of its constituents, i.e., end-state values (see Table 5.1 and Appendix C.2.3). To achieve goals,
actions are planned to shift the structure and composition of system elements, including
natural resources, to a new state (Time 2 in Figure 5.1), with the aim of improving or
maintaining the wellbeing of a target community. For example, a nature conservation manager
may aim to increase the populations of specific organisms to fulfil a conservation ethic (a
spiritual-philosophical value) preferred by a regional community. Thus, planners devise ways
to achieve states expressed in terms of the structure and composition of elements that
ultimately, as end-state values, contribute directly to wellbeing. Management actions
(processes) act directly and shape other system processes to achieve the desired arrangement
of elements. It is proposed that when this model is combined with the definitions in Table 5.1,
it helps avoid double counting, loading of values, and confusion of incomparable items. The
expert evaluation assesses these matters.

Table 5.1: Definitions of key terms (from Wallace and Jago, 2017). These form the proposed
environmental ontology tested by experts.
Term

Definition

Category mistake

“the placing of an entity in the wrong category” or the “attribution to an entity
of a property which that entity cannot have” (Meiland, 2015, p 147).

Elements

The concrete entities in a system including: water, rocks, mountains, roads,
buildings, and organisms.

Processes

The interactions (including actions, reactions, and operations) among and within
elements that lead to a state change.

Properties

The ways things are. They are the entities represented by descriptions of
elements, processes, systems, or values.

State

A specific way things are, involving one or more element, process, system, or
value, plus one or more of their properties.

System

A unit formed by all the elements of a defined space and time, including the
processes occurring within and among them.

Values
(end-state values)

Enduring beliefs concerning the preferred end states of human existence,
including those required for survival and reproductive success, which taken
together determine human wellbeing

Values (principles)

Enduring beliefs concerning the preferred ethical properties of human
behaviour that instrumentally contribute to human wellbeing.
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System: Time 1
System state at start of
planning period

Initial arrangement of
elements

System: Time 2
A new system state results from
intervening processes.
Processes
For example:
• Predation
• Flooding
• Regulation
• Revegetation
• Nutrient fluxes
• Human actions: include
principles, which in
application are expressed
as properties of
behaviour

Values and wellbeing
Elements at Time 1 support the
realisation of values as end
states, that contribute to human
wellbeing

New arrangement of
elements

Values and wellbeing
Elements at Time 2 support the
realisation of a new set of
values as end states, that
contribute to human wellbeing

Figure 5.1: Model 1, the structure and composition of system elements at Time 1 are transformed by
system processes and exchanges with adjoining systems, not shown here, to a new structure and
composition at Time 2. Human actions (processes) aim to ensure that the composition and structure of
elements at the second point in time better support desired end-state values, and thus wellbeing. Note
the points where ‘principles’ and ‘end-state values’ are generated. (Based on Wallace and Jago 2017).
Arrows show relationships. NOTE: diagram amended based on comments. See Appendix C.1 for diagram
used with experts.
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Model 2 (Figure 5.2): For those involved in group deliberations, including facilitators and
researchers, it is important to understand the factors that influence the ratings and opinions of
group participants. Model 2, developed in Wallace et al. (2021), outlines the relevant factors
and discriminates personality and emotional/intuitive factors on the one hand, from cognitive
beliefs such as end-state values and principles. The model also discriminates beliefs concerning
values (Bbi, Figure 5.2), from other beliefs.

A
1. External environment eg:
capital states, societal norms,
significant others, past events,
etc.

B
b.Individual’s desires
including emotions and
intuitions

C

Intention
2. Elicitation environment
including the defined task (i.e.
elements, spatio-temporal
constraints, etc.)

3. Properties of individual eg:
viii. Genetics/epigenetics
ix. Personality
x. Age
xi. Education, skills
xii. Knowledge beliefs
xiii. Developmental history
xiv. Etc.

Expression
of values
preference,
rating, or
opinion

b. Individual’s beliefs:
iv. Values based on reflection
and ‘full’ information
v. Perceived control (in the
planning-decision context)
vi. Feasibility of potential
management actions – eg,
costs, risks

Figure 5.2: Model 2, factors affecting the expression of a value preference, rating, or opinion. Factors
are: (A) properties of the individual and environmental factors, including past events; (B) factors that are
integrated by the individual to form an intention; and then (C) the act of expression, which may be
anonymous. For simplicity, feedback arrows are omitted. (Figure from Wallace et al., 2021).

5.4 Methodology
Expert evaluation is a useful technique, although challenging given the potential fallibility of
experts and related risks outlined by Burgman (2005, 2016). The component of the expert
elicitation process used to assess uncertainty (Section 5.4.3) was based largely on Wallace et
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al. (2016). This methodology is simpler than the three, widely-used protocols for expert
elicitation summarised by O’Hagan (2019) who notes that, despite their advantages, these
protocols require considerable resources. In developing a workshop that was already timeconstrained, it was considered impractical to run a more complex process that included, for
example, either calibration of experts (e.g., Colson and Cooke, 2018), or the elicitation of
quantiles surrounding estimates. This is explained in more detail in Section 5.4.3. Also,
depending on the task and proposed use of expert outputs, less rigorous elicitations may be
sufficient (O’Hagan, 2019). The outputs from the expert assessment here do not require a high
level of precision; rather, they contribute to decisions concerning the usefulness of the
ontological framework described above, and if it is pursued, how it might be improved.
Nevertheless, to the extent practicable, we have followed Burgman’s ‘advice for decisionmakers’ (2016, pp 141-142). This included ensuring experts’ (un)certainty concerning ratings
was systematically captured and that they had an opportunity to share their views in
discussion before making their own, anonymous assessments. We also used a set of questions
(propositions, see Table 5.2), generated at the outset of the research process, and later rated
by the experts in our workshops. These propositions evaluate three core assumptions that
would be realised if the framework is, in practice, useful. Namely, that the framework:
a. Promotes clearer communication by using explicit definitions of key terms as described in
Table 1;
b. Exposes and addresses category mistakes, such as mixing of means and ends, which may
lead to fundamental errors in analysis such as double counting; and
c. Encourages integration of values and wellbeing into natural resource planning and
decisions.
Although most propositions relate to all core assumptions, some, such as the last two in Table
5.2, invite experts to directly assess (b) and (c). Table 5.2 was generated to check that all core
assumptions are strongly linked (√√) to at least one proposition. This table is subjective and
designed to elucidate coverage of the assumptions. It is not intended to represent a
quantitative relationship. Finally, development of the assessment methodology was guided by
four questions that must be answered from the mix of data sought (best-estimates, intervals
capturing response uncertainty, and expert comments).
i.

Are the workshop groups consistent in their overall assessments?
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ii. What is the collective view of experts?
iii. How (un)certain are the experts of their ratings?
iv. Does the qualitative information explain and expand on the quantitative data?
The methodology is described under four topics: the selection and characteristics of experts
(5.4.1); the approach to exploring the ontological framework with experts (5.4.2); the
evaluation of the framework by experts (5.4.3); and data analysis (5.4.4).

5.4.1 Selection and characteristics of experts, and workshop details
From the reviews of Burgman (2016) and Woolley et al. (2015) it is clear that, apart from
appropriate domain expertise, a diversity of experts is required to maximise group intelligence,
but that groups can be too diverse. Woolley et al. (2015) found that groups that were too
similar lacked cognitive diversity, but if too diverse, groups had communication problems.
Furthermore, an examination of the literature on group size and effectiveness (e.g., Amir et al.,
2018; Skulmoski et al., 2007; Treen et al., 2016; Yahosseini and Moussaïd, 2020) suggests that
the effects of group size are complex and situation-dependent. Nevertheless, small groups of
about five (Treen et al., 2016) seem to be reasonable for face-to-face interactions in relation to
maximising group intelligence, and O’Hagan (2019), suggests four to eight experts for the
SHELF protocol.
Consequently, the aim for this work was for face-to-face workshop group sizes of 5-9 experts,
with a total, overall expert group size > 15 (see, e.g., Skumolski et al., 2007; also Colson and
Cooke, 2018, where only one group in a study of 33 expert groups contained >20). The
maximum, individual workshop group size was based on facilitator experience in explaining
complex content. Similar workshop content based on simpler and less demanding definitions
and models was tested in a pilot planning workshop with the Thames Enterprise Partnership in
2014-15 (unpublished data). This involved a diverse stakeholder group over a two-day
workshop. Based on that experience, to explain and assess the proposed material within a
single day meant that the experts would need to be familiar with at least the general
definitions in the content and supporting ideas. In addition, given the confusion surrounding
concepts in the literature as discussed in Chapters 2-4, environmental professionals in general,
not just the highly expert, are an important group with whom to explore ontological
frameworks. If these groups use concepts poorly, then this may be expected to hinder
environmental planning and research in general. Thus, the expert group needed to be diverse,
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but with domain knowledge. That is, the individual experts were expected to have a sound
knowledge of terms in current use, related concepts, and their application based on training
and experience; but to be diverse within this context. In this regard, the expert group is quite
different from many other expert groups that are chosen for their high level of expertise in a
specific topic and expected to make quantitative predictions or evaluations – see, for instance,
the examples in reviews by Burgman (2016) and Colson and Cooke (2018).

Table 5.2: Relationship of 12 propositions assessed by experts to core assumptions concerning the
framework. Relationships are, subjectively, strong (√√), moderate (√) and weak (O).

Propositions

Assumption (a),
clearer
communication

Assumption (b),
exposes
category
mistakes

Assumption (c),
encourages
integration of
values

1.

The definition of ‘category mistake’ is
useful for NRM*

√√

√√

√

2.

The definition of elements is appropriate
for NRM

√√

√

O

3.

Definition of processes is appropriate for
NRM

√√

√

O

4.

Definition of properties is appropriate for
NRM

√√

√

O

5.

Definition of state is appropriate for NRM

√√

√

O

6.

Definition of system is appropriate for
NRM

√√

√

O

7.

Definition of end-state values is
appropriate for NRM

√√

√

√√

8.

Definition of values as principles is
appropriate for NRM

√√

√

√√

9.

Model 1 provides useful insights for
planning and decisions in NRM

√

√

√√

√

√

√√

√√

√

√√

√√

√√

√

10. Model 2 provides useful insights for
planning and decisions in NRM
11. The VbP* approach, as outlined during
the workshop, provides a useful method
for better integrating values and
wellbeing into NRM planning and
decisions
12. The VbP approach, as outlined during the
workshop, helps expose and address
category mistakes

*NRM = natural resource management; VbP = The ontological framework outlined in Section 5.3 and appendices,
originally titled Values-based Planning.
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The compromise between domain knowledge and diversity was met by aiming for each
workshop to have a mix of natural resource management professionals comprising:
researchers, including PhD students and postdoctoral workers; and policy, planning, and
operational personnel from government and consultancy services. Experts from these
backgrounds were expected to have sufficient knowledge of terms, concepts, and natural
resource issues to provide expert critique, with more recent graduates providing current
knowledge of definitions and concepts and more experienced personnel providing an
understanding of applied planning. To ensure a diversity of perspectives and minimise the
potential effects of institutional bias, organisations across four Australian states (Queensland,
Victoria, Tasmania, and Western Australia) were invited to participate. In total, senior staff
were emailed or personally contacted at five natural resource management agencies, seven
tertiary institutions, and four natural resource consultancies/non-government institutions. An
information ‘flyer’ was sent with emails, and to all those who expressed interest. States were
selected to maximise biogeographical diversity consistent with other travel arrangements, and
included research groups – in Queensland, Victoria and Western Australia – widely-recognised
in researching applied decision-making. All those from the target groups who volunteered to
participate were accepted, although some were not available on the selected workshop date.
Neither of the research groups contacted in Tasmania elected to hold a workshop. No
remuneration or equivalent compensation was provided to participants. Information collected
on the background of experts during each workshop is detailed in Appendix C.3 and
summarised in Table 5.3.
All workshops were held during 2018 (Table 5.4). The two sessions in Melbourne were
combined for all group analyses. These sessions used exactly the same set of biological
elements for the case study and were run on consecutive days in the same location.
Consequently, it was considered acceptable to combine them as part of a single analysis.

Table 5.3: Background and years of experience of 22 experts. Participants could check more than one
box in each group.
Disciplinary area
Planning
9

Ops*
6

Research

Policy

Other

16

9

3

Where experience obtained

Length of experience (yrs)

Govt

0-5

12

*Ops = operations
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Tertiary
14

other
8

10

6-10

>10

4
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Table 5.4: Workshop groups, location, and numbers of experts. Workshops are listed in order of date
held, first to last. In data tables, workshops are identified by abbreviation of state where workshop held,
as shown here in bold.
Workshop No.
1
2
3a

Workshop Location

No. participants

James Cook University (JCU), Townsville, Qld
Perth 1, University of Western Australia, Perth,
WA 1
Melbourne, venue arranged by Department of
Environment, Water, and Regulation Vic

6
6
4

3b

As above, 3a and 3b combined for analyses

2

4

Perth 2, University of Western Australia, Perth,
WA 2

4

Total participants

22

5.4.2 Exploring the ontological framework with experts
Ethics processes and approvals met University of Western Australia requirements (File
Reference: RA/4/1/9288). To help avoid halo effects and similar biases (Speirs et al., 2010), and
to encourage critical responses, written scores and comments were anonymous, with a unique
numeral assigned to individual sets of review sheets. Thus, all captured data could be linked to
one individual, while preserving the participants’ anonymity. I facilitated all workshops.
Given the short time-frame (5 hours), restricted resources, and the substantial content to be
covered, only two scoring approaches were considered – Likert scales, and the Interval
Agreement Approach (IAA, described below) combined with best estimates (see also
introductory paragraph to Section 5.4). Both these scoring approaches are comparatively
intuitive and neither require detailed explanation. The latter combination was selected
because it involves experts providing direct measures of their response (un)certainty on a
continuous scale. Other protocols use more comprehensive approaches. For example, in the
‘classical model’ of expert elicitation, experts are also calibrated so that their scores may be
weighted, which improves the quality of expert data (Colson and Cooke, 2018). Calibration,
which involves assessing expertise against a standard set of questions, was not included in this
work for three compounding reasons. Firstly, the aim was to attract a diversity of experts from
a range of experiences and backgrounds. They were being asked for their views on the
usefulness of a set of definitions, models, and related concepts – it was thus expected that
they would be expressing viewpoints that reflected their diverse perspectives and that of their
immediate peer-group. In contrast, experts are typically asked to estimate a system parameter
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(e.g., a risk, impact on ecosystem services, etc.) that cannot be measured, and in this context
are required to have a high level of competency in their field. Although expected to be
competent and knowledgeable within the assessed domain, the experts in this case were not
expected to be the most knowledgeable available. Rather, a spectrum of professional
viewpoints was required from among those who were targets for the ontological framework.
Second, the addition of further questions into a tight schedule was considered problematic,
especially given that, thirdly, the first and last questions answered by experts were already
designed to assess change at the individual level among the experts in relation to identifying
category mistakes – this is discussed below.
The following, standardised process was followed with each group:
a. At the start of each workshop, a group of natural biological elements familiar to
participants were defined, by each group, as the basis for their case study. Namely: ‘the
biota of the Great Barrier Reef’ (Qld); ‘total current set of natural biological elements in
the State of Victoria’ (Vic); ‘total current set of natural biological elements in the Southwest Ecological Region’ (WA). Timescales for each analysis were selected by experts as 25,
20, and 20 years respectively. All element sets selected were very broad, thus allowing all
end-state values to be explored, which was sufficient for this learning component of the
workshops.
b. Following (a) but prior to any presentation, participants in each group were asked to list,
individually and anonymously, the ‘values’ generated by the element set and to define
‘human values’.
c. Explanation of definitions and models described in Section 5.3 were then presented via a
PowerPoint, which was not changed apart from typographic corrections and the addition
of three slides after the first workshop (see Appendix C.1). Experts were encouraged to ask
questions and discuss concepts throughout the presentation. Discussion was
unconstrained except in respect to the overall workshop time allocated (5 hrs). The aim
was to explore concepts and share views so that all participants were well-informed
concerning the proposed ontological framework and its potential strengths and
weaknesses. There was no intention to achieve consensus; rather, the intent was to
achieve a searching, anonymous evaluation informed by group discussion. All workshops
took about 5 hrs to complete (4.5 to 5.25 hrs) and included explanatory information
(Appendix C.1) not described in Section 5.3.
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d. Using a classification of end-state values (Appendix C.2.3) taken from Wallace et al. (2020),
and an elicitation methodology based on Wallace et al. (2016), participants then
undertook two value elicitations during which they rated the importance of each end-state
value, separately answering the following two questions:
‘From the perspective of the population of [your stakeholder group], how important is obtaining
[value X] from the defined natural elements?’ and
‘From your perspective, how important is obtaining [value X] from the defined natural elements?’

This double elicitation is used in real-world applications to explore whether participants’
assessments from their personal perspectives differ from those representing their
stakeholders, which invariably proves to be the case (e.g., see ordinal rankings in Wallace
et al., 2016). The two value elicitations were expected to provide experts with a sound
understanding of the end-state values and the type of elicitation process that could be
used during real-world application of the framework. Given that the element sets used by
experts were very large, they were not considered to constrain experts in their exploration
of the end-state value classification. The scoring method (Section 5.4.3) was also used for
the expert evaluation of the propositions in Table 5.2; thus, the case study was practice for
experts’ later assessments of the framework. Outputs from the values elicitations were
conveyed to participants but form no part of the results reported here.
e. At the end of each workshop, participants were again asked to list, as in step (b) above, the
‘values’ generated by their element set and to define ‘human values’. On this second
occasion experts were also asked to describe any values they considered to be missing
from the classification of end-state values used during the workshop. Only this last set of
comments are reported here. However, aside from assessing the completeness of the set
of end-state values, the pre- and post-workshop set of questions was, in addition, aimed at
allowing the prevalence of category mistakes among experts to be assessed. Ultimately,
this data was not used for reasons outlined below (Section 5.5.1 iv).

5.4.3 Evaluation of the ontological framework by experts
Experts scored propositions on a continuous scale from 0 to 100, where 0 = disagree with the
proposition; 100 = agree with the proposition; and 50 = neither agree nor disagree with the
proposition. For each proposition, experts were asked to:
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a. place a dot on the continuous scale for their best estimate;
b. draw an ellipse, incorporating their best estimate, to capture their degree of certainty in
respect to their response;
c. add free text comments and suggestions if they wished.
See Figure 5.3 for a synthetic example of the type of quantitative responses received, and for
how agreement across interval responses is subsequently modelled at the group level. The
propositions ask the experts to assess the usefulness of definitions, models, and overall
approach for natural resource management. That is, experts are being asked to rate
usefulness/appropriateness in general, not to themselves as individuals. In this situation, there
are many potential sources of both epistemic and linguistic uncertainty, as defined by Regan et
al. (2002). We have not sought to separate these sources of uncertainty here beyond that
revealed in the experts’ comments.

Figure 5.3: A synthetic example illustrating the Interval Agreement Approach (IAA) applied to three
experts: each expert provides their response by putting a cross for their best estimate on a continuous

117

Chapter 5

Expert assessment of values-based planning

scale. Experts then draw ellipses capturing their degree of certainty concerning their estimates. Ellipses
are encoded as intervals (left and right end points), which in turn are aggregated using the IAA (Wagner
et al., 2014) into a non-parametric distribution (type-1 fuzzy set), where the x-Axis reflects the axis of
the original response scale, and the y-Axis reflects the degree of agreement (modelled as the degree of
overlap across individuals’ responses) across the group.

5.4.4 Data analysis
The level of expert agreement with propositions either supports or rejects the core
assumptions (Table 5.2). By using a combination of data capture (described above) and
associated analytical techniques, a rich set of information was generated providing a
comprehensive assessment of the ontological framework. Specifically, the following questions,
as listed above, were addressed:
i.

Are the workshop groups consistent in their overall assessments? This assesses
whether aggregation of group scores across different times and places is justified. If
groups respond very differently to the workshop propositions, then, unless there is an
alternative explanation, the aggregation of scores is questionable. This was assessed
by comparing the workshop means of all best-estimates.

ii.

What is the collective view of the experts? This information, generated in three ways,
provides the primary assessment of the propositions and thus core assumptions.
Firstly, statistics on best-estimates were calculated for each workshop group and for all
experts as a whole. Secondly, statistics on the interval responses, such as the mean
response interval, provide a quantitative measure of both the level of support for a
given question (across experts) and the associated degree of uncertainty. Further, the
mean size of the experts’ intervals for each question provides a direct measure of the
degree of uncertainty associated with their responses to questions. Finally, the Interval
Agreement Approach (IAA) provides an aggregated model of responses at the group
(of experts) level, graphically highlighting the distribution, level of agreement and
uncertainty in the responses across the group of experts. Important properties of this
approach are that it exposes bimodal and other distributions that are not revealed by
means, medians, or standard deviations; and it shows the level of agreement among
experts graphically. For the IAA, response scores captured in [0,100]) were
standardised to [0,1]. Key statistics extracted from the IAA group models are: centroids
(measure of central tendency), and absolute average deviation (from the centroid).
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How (un)certain are the experts of their ratings? At the individual level, this is assessed
by analysing the average interval size across experts’ response intervals for a given
question. The interval-based approach draws on Ellerby et al. (2020, 2021). Further,
the IAA models provide a group-level assessment of agreement across experts and
their uncertainty for the given question.

iv.

Does the qualitative information explain and expand on the quantitative data?
Comments by experts allowed a more informed understanding of quantitative
responses to propositions and thus core assumptions. For example, they may explain
why they agree/disagree with a proposition, or why their response is uncertain. They
also added advice and suggestions for improving communication of the framework.

An important question arising from the above is: At what exact numeric points, including for
interval-valued data, should propositions, and therefore core assumptions, be taken as
adequately supported? Here, we have taken centroids ≥ 0.75 AND means and medians of bestestimates ≥ 75 as criteria showing support for propositions. This is based on the following
assumptions:
a. Where centroids are ≥ 0.75 and means and medians of best-estimates are >75 there is
considerable support for the proposition, including that >50% of the individual experts
scored the proposition (median of best-estimates) equal to or greater than 75. This reflects
the weight of ratings while ensuring that a few extreme scores do not determine the
outcome. Interval-valued data and the absolute deviation from the centroid provide
insight into sources of uncertainty, including the degree to which uncertainty is a
characteristic of the group as a whole (based on IAA), or at the individual level, or both.
b. For propositions to have a reasonable probability of being adopted in practice, one would
expect that they would at least need to be rated at 75 (0.75 for IAA) or higher. This is
based on how difficult it has proven to eliminate the practice of value loading (Section
5.2.1). That is, despite the problem being described by Jamieson (1995) and others, the
practice has not ceased38. Based on this, unless there is strong disciplinary support for
change, it is unlikely to occur.

38

Such matters are cross-disciplinary. For example, the problems of culturally-biased samples in psychology have
been well recognised for over a decade, but progress in counteracting the problem has been slow (Rad et al., 2018).
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5.5 Results
Analyses of the expert ratings are first considered (Section 5.5.1) according to the four
questions posed above, then the overall results are summarised in relation to the propositions
and core assumptions (Section 5.5.2).

5.5.1 Expert ratings of propositions and implications for core assumptions
(i) Are the workshop groups consistent in their overall assessments? With regard to the
consistency of scores across the four workshop groups (Table 5.5), the mean best-estimate
scores (with standard deviations) across all items per group are very close in three cases (WA1:
81 (15), Vic: 82 (15), and WA2: 83 (16)), while the score for Qld is markedly lower 72 (18). To
explore this further, the mean scores of individuals across all propositions for each Qld expert
were ranked from least to highest, which gave the following output: 52 (13), 63 (13), 70 (13),
75 (11), 85 (15), 88 (11).
The individual Qld scores clarify that the scores from two experts were largely responsible for
the lower mean score for Qld. The Qld workshop was the first (Table 5.4), so scores may reflect
that the facilitator’s presentation improved with practice, noting also that three new
PowerPoint slides were added following this workshop (see Appendix C.1). It is also possible
that the different element sets in each workshop affected understanding of the end-state
value classification, but the large size and high diversity of the element sets makes this
unlikely. However, an examination of experts’ comments reveals it is also likely that the mean
scores from Qld directly reflect experts’ views. That is, some of the lowest scores were
accompanied by comments emphasising experts’ specific concerns. Scores from other
individuals and groups do not show any obvious pattern, and it was concluded that differences
among the workshops probably reflected considered views rather than any significant,
inherent differences in the workshop environments, hosting institutions, or varying quality of
presentation across workshops.
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Table 5.5: Analysis of best-estimates. Mean ratings of propositions (and their standard deviations)
where: 0 = disagree; 50 = neutral; 100 = agree. All statistics are rounded to nearest integer after all
calculations complete for that item. Rows highlighted in grey fail to meet the criteria for provisional
acceptance based on best estimates alone. (See Section 5.4.4.).

Workshop
1 (Qld)

Workshop
2 (WA 1 )

Workshop
3 (Vic)

Workshop
4 (WA 2)

Mean
scores for
all 22
experts

Median
scores for
all 22
experts

Definition of ‘category
mistake’

73 (17)*

83 (12)

75 (15)

87 (14)#

79 (15)

80

Definition of elements

76 (19)*

81 (11)

81 (19)

95 (10)#

82 (16)

85

Definition of processes

73 (23)*

86 (4)

82 (20)

96 (6)#

83 (17)

89

Definition of properties

68 (25)*

69 (19)

78 (16)

85 (19)#

74 (20)

76

Definition of state

57 (11)*

79 (21)#

78 (17)

59 (17)

69(19)

70

Definition of system

82 (8)*

82 (17)

85 (21)#

85 (12)#

83 (15)

90

Definition of end-state
values

73 (19)*

89 (15)#

86 (20)

79 (19)

82 (18)

90

Definition of values as
principles

71 (24)*

83 (22)

79 (20)

86 (10)#

79 (20)

88

Model 1 provides useful
insights for planning

72 (11)*

82 (8)

81 (8)

91 (10)#

80(11)

80

Model 2 provides useful
insights for planning

69 (14)

68 (13)

87 (10)#

65 (12)*

73(15)

70

75 (14)*

89 (7)#

82 (10)

85 (12)

82 (11)

84

75 (23)*

81 (16)

90 (10)#

88 (13)

83 (16)

90

72 (18)

81 (15)

82 (15)

83 (16)

Propositions1

The VbP* approach is
useful for integrating
values and wellbeing into
planning
The VbP approach helps
expose and address
category mistakes
Mean best estimate
score by workshop (SD)
1

Abbreviated propositions – see Table 5.2 for full statements.
# = highest group score for that proposition; * = lowest group score for that proposition; means and medians<75
are in bold and underlined; VbP = the ontological frameworks.

(ii) What is the collective view of the experts? Table 5.5 summarises analyses of the bestestimates. Of particular note is that three means scored < 75. These included two propositions
relating to definitions – properties: 74 (20), and state: 69 (19); and the proposition relating to
the usefulness of Model 2: 73 (15). These results align with those based on mean intervals for
properties [62, 85] , state [57,81] and Model 2 [63,84] (Table 5.6 and Figure 5.4). However,
that the mean intervals (Figure 5.4) all lie clearly above 50, the ‘neither agree nor disagree
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point’, highlights that all propositions are broadly supported by the experts as a group.
Collectively, these results also align with those from the IAA (Table 5.7 and Figure 5.5), with
the centroids for the definitions of properties (0.69) and state (0.63), and the usefulness of
Model 2 (0.72), being lowest. In addition, based on centroids, the definition of end-state values
(0.74) also falls marginally below the acceptance criterion, and is considered further in Section
5.6. Note that in the case of the definition of state, the IAA result (Figure 5.5) is tending
bimodal, reflecting a distinct division of opinion within the experts as a group.

Table 5.6: Mean interval statistics. Mean interval [left end point, right end point], mid-point of mean
interval, and mean interval size, calculated across all experts. All numbers are rounded to nearest
integer after all calculations complete for that item. Rows highlighted in grey fail to meet the criteria for
provisional acceptance based on best estimates and IAA.

Propositions

Mean interval
[left end point,
right end
point]*

Mid-point of
mean interval

Mean interval
size

Definition of ‘category mistake’

[70, 88]

79

18

Definition of elements

[72, 92]

82

20

Definition of processes

[73, 93]

83

19

Definition of properties

[62, 85]

74

23

Definition of state

[57, 81]

69

24

Definition of system

[73, 92]

82

20

Definition of end-state values

[71, 92]

81

22

Definition of values as principles

[67, 88]

78

21

Model 1 provides useful insights for planning

[69, 91]

80

22

Model 2 provides useful insights for planning

[63, 84]

74

22

[72, 93]

82

21

[74, 91]

83

17

VbP# approach is useful for integrating values
and wellbeing into planning
VbP approach helps expose and address
category mistakes
1

Abbreviated propositions – see Table 5.2 for full statements.
#VbP = the ontological framework.
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AGREEMENT WITH PROPOSITION

Figure 5.4: Summary of mean intervals: as described by the mean of the left end points and the mean
of the right end points of each proposition. Numbers on the propositions correspond with those used in
Table 5.2. On the X-axis, 0 = disagree with the proposition; and 100 = agree with the proposition. Note,
in particular, that all mean interval scores for each proposition lie above 50, the ‘neither agree nor
disagree’ point. These data provide strong support for the 12 propositions (Table 5.2).

(iii) How (un)certain are the experts of their ratings? Overall individual expert uncertainty is
shown by the mean interval response size (Table 5.6). This was largest (i.e., greatest
uncertainty) for state: 24, followed by properties: 23, and Models 1 and 2: 2239. The absolute
average deviation from the IAA centroid (Table 5.7) suggests that experts are most certain as a
group concerning their ratings of the propositions that the ontological framework and Model 1
are useful. The centroids for these propositions are also among the stronger ratings,
suggesting that experts strongly support these propositions.

39

Note also that interval-valued responses and associated IAA models tend to have a central tendency closer to the
mean of the scale in comparison to best estimates. This is a natural effect of the fixed scale used for intervals, which
constrains possible interval responses on left and right ends, an effect which best estimates (as point-valued
responses) are not subject to.
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Category Mistakes

Element

Processes

Properties

State

System

End-state Values

Principles

Model 1

Model 2

VbP useful

VbP avoids CM

Figure 5.5: Graphical representation of the expert group response (all 22 experts) based on interval
agreement model outputs. For full statement of propositions with each response, see Table 5.2.

(iv) Does the qualitative information explain and expand on the quantitative data? All experts’
comments are provided in Appendix C.4. These provide useful insights and suggestions. Here,
we include a sample representing the variety of comments (Table 5.8), and all the suggestions
from experts (Table 5.10) with respect to end-state values they considered to be missing from
those defined in Appendix C.2.3. We return to these comments in the Discussion. In addition,
the pre- and post-workshop elicitation of a values definition and value lists were designed to
explore whether the number of category mistakes made by experts was significantly reduced
by the end of the workshop. Although results were encouraging – there was a reduction – the
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authors considered that the structuring of the questions and approach did not support
quantitative analysis.

5.5.2 Evaluation of the propositions and implications for core assumptions
Where centroids (Table 5.7) and means of best-estimates (Table 5.5) lie above or below 50 (0.5
in IAA models), the weight of expert assessments is one of agreement or disagreement
respectively with the given proposition. Group measures for all propositions lie within the
‘agree with the proposition’ range (i.e., > 50 for best-estimates, mean intervals in Figure 5.4,
and >0.5 for centroids). In addition, all mean best-estimates +/- one standard deviation lie
between 50 and 100. Thus, the overall view of the experts, taken as a group, is in agreeance
with the propositions. At the individual level, 22 experts assessed 12 propositions for a total of
264 ratings. Of these 264 ratings, only 13 best-estimates (5%) were <50, and these all related
to definitions – not to either of the models or overall judgements.
Table 5.7: Comparative summary of IAA model statistics. Scores rounded to two decimal places after
calculations complete for that item. Grey rows do not meet the criterion for provisional acceptance.
Centroid

Avge absolute
deviation
from centroid

Centroid rank

Definition of ‘category mistake’

0.75

0.15

7

Definition of elements

0.76

0.17

6

Definition of processes

0.78

0.20

2

Definition of properties

0.69

0.19

11

Definition of state

0.63

0.20

12

Definition of system

0.78

0.16

3

Definition of end-state values

0.74

0.19

9

Definition of values as principles

0.75

0.18

8

Model 1 provides useful insights for planning

0.77

0.13

4

Model 2 provides useful insights for planning

0.72

0.16

10

0.79

0.13

1

0.77

0.17

5

Propositions1

VbP* approach is useful for integrating values
and wellbeing into planning
VbP approach helps expose and address
category mistakes
1

Abbreviated propositions – see Table 5.2 for full statements. *VbP = the ontological framework.
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Table 5.8: Selected expert comments, chosen to inform discussion. See Appendix C.4 for all comments
against all propositions. Authors’ clarifications inside square brackets, often to correct misspelling. Note
that NRM = natural resource management.

Propositions1

Examples of comments – all comments against propositions are listed in Appendix C.4

Definition of
elements

-

-

Definition of
processes

-

-

Definition of
properties

-

Does a process always lead to a state change? Some processes occur to maintain
homeostasis in a system e.g. your sugar metabolism makes a process to make sure
the sugar levels in your blood stays roughly the same? > can’t think of an
environmental example right now.
The [recognition?] of ‘processes’ as separate from ‘states’ is very important in
NRM. They are frequently confounded.
While correct the wording is difficult. Perhaps clarified as “the entities which are
represented….”
The definition of properties & state is confusing – still! Properties make sense –
things which describe or measure an individual element.
Again, distinguishing subjective or social construction aspects of “the way things
are” is important, particular [sic] if values are included.

Definition of state

-

A bit confusing with previous [properties].
I think it needs a better definition which includes a ‘time’ element. It is confusing
as it is.

Definition of endstate values

-

This is good, I think many in NRM struggle to articulate what they’re trying to
[achieve] so these values are useful. However, I struggle with the term ‘end-state’
given the natural environment is constantly changing so can there ever be an ‘endstate’ per se?
Does this assume stasis?
In this the “enduring” could be challenged given values could change…

Definition of values as
principles

-

Model 2 provides
useful insights for
planning

-

1

Agree because this is usually the ‘value’ that people see. They don’t necessarily see
beyond a species or a lake, that is what they want to save but have never thought
why.
Yes, I think there is a need to distinguish ontologically between what exists + the
‘abstract’ elements we discussed e.g. ‘volcano spirits’ – important to keep physical
entities + social constructions/discursive aspects separate. See ‘critical realism’.

I still think that people hold values (as principles) that are not solely connected to
human wellbeing, e.g. transcendental.
I wasn’t clear about ethics being [separate] from value end states.
Useful. But does require considered explanation.
I personally feel this model would incur far too personal complexity and might not
achieve the values.
useful but maybe for the facilitators - quite theoretical.

Abbreviated propositions – see Table 5.2 for full statements.

Expert rating of propositions against the criteria in Section 5.4.4 are summarised in Table 5.9.
On this basis, four propositions (definitions of state, property, end-state value, and usefulness
of model 2) fall below one or more of the criteria outlined above. In the Discussion (Section
5.6), we focus on the core assumptions in Section 5.4, with comment on the propositions that
did not meet the success criteria (grey rows in Table 5.9), and make some general observations
and recommendations concerning the framework and analytical techniques. Detailed analysis
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of all data against each proposition, including all expert comments, are provided in Appendix
C.4.
Table 5.9: Analysis against criteria (Section 5.4.4) for clear acceptance of proposition. Grey rows
contain at least one item that does not meet a criterion (all scores must be >75 or >0.75 for centroids).
Mean score
(SD) of bestestimates

Median,
bestestimates

Centroid

No. of
expert, bestestimate
scores <50

Definition of ‘category mistake’

79 (15)

80

0.75

0

Definition of elements

82 (16)

85

0.76

2

Definition of processes

83 (17)

89

0.78

2

Definition of properties

74 (20)

76

0.69

2

Definition of state

69 (19)

70

0.63

3

Definition of system

83 (15)

90

0.78

1

Definition of end-state values

82 (18)

90

0.74

1

Definition of values as principles

79 (20)

88

0.75

2

Model 1 provides useful insights for planning

80 (11)

80

0.77

0

Model 2 provides useful insights for planning

73 (15)

70

0.72

0

VbP* approach is useful method for
integrating values and wellbeing into
planning

82 (11)

84

0.79

0

VbP approach helps expose and address
category mistakes

83 (16)

90

0.77

0

Proposition1

1

Abbreviated proposition – see Table 5.2 for full statement.
*VbP = the ontological framework.
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Table 5.10: Expert suggestions as to end-state values missing from the presented classification. Each
response is from a separate expert, except for those marked with an asterisk (*), which are both from
the same expert. Titles, definitions, and examples provided by experts. Only response (5) has been
abbreviated from the original.

Title

Definition

Example

Authors’ comments

1. Intrinsic

Inherent belief as to why
something is important.

Sense of
place/childhood
memories.

Sense of place is a combination of endstate values plus emotional content, a
mixed entity (see Wallace and Jago
2017). It is a complex concept.

2. Existence/
intrinsic

Values derived from simply
knowing that something
exists, even if you have no
access to it.

I derive value from
knowing
environments like the
Antarctic exist and
are preserved.

Interpreted elsewhere as an aspect of
spiritual-philosophical fulfilment
(Wallace et al., 2020, Supplementary
Material, p 16; Wallace et al., 2021.)

3. Secure
future*

As discussed, the natural
environment can also give
humans a secure future. I
think this is worth
separating out.

If this is the probability of maintaining
values, it is accommodated by
lengthening the management timescale
and increasing the probability of
management success (= resilience). See
also ‘future options’ in Wallace et al.,
(2020, Supplementary Material).

4. Safety*

Fire

This is covered under the end-state value
‘benign physical environment’.

5. [No title
provided]

…something along the lines
of “rights of nature/the
planet”: Doing “something
right” for the planet that
might actually have
harmful/negative
consequences for
human[s]…

This is interpreted here as ‘intrinsic value
of nature’ – which we would include
within ‘spiritual philosophical fulfilment’.
Alternatively, these issues could all be
covered within principles, particularly
‘care for other organisms’ (see Wallace
et al., 2021).

6. Economic

The financial gain the
natural environment can
offer to humans and
society.

Tourism,
extractive/harvesting,
user fees (PAs funding
state agencies)

Financial capital is a different type of
value to end-state values – see
explanation of relevant different values
in Wallace et al. (2020). This was briefly
covered in the workshop presentation.

7. Belonging

A ‘sense of place’ or a
feeling of belonging to the
environment as being
comfortable in a particular
environment.

A particular landscape
or area to which one
has a special
affiliation or
attraction.

See answer to (1) above.

8. Bequest

I don’t this [sic] is missing
but needs to be included in
how it fits into the
framework.

Agree, see response to (3) above – this is
one solution.

9. Community
fulfilment

As its own level (Sense of
place).

See answer to (1) above.
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5.6 Discussion
5.6.1 Core assumptions
The framework promotes clearer communication by using explicit definitions of key terms as
described in Table 1
The evidence from the results (Table 5.9) is that this assumption is supported, with the caveat
that the definitions of properties and state should be further refined, and the definition of
end-state values clarified. Additional expert suggestions for improving clarity are documented
in Appendix C.4. If there had been certainty among experts that the proposed definitions are
not useful in natural resource management, then strong scores <0.5 (centroid) and < 50 (bestestimates) would have been expected. That this is not the case suggests that a better
explanation is required, rather than a completely different approach. Also, the definition of
properties generated the second largest mean interval size, suggesting a high level of
uncertainty among individual experts, and the equal third greatest absolute average deviation
from the centroid (Table 5.7) suggesting a high diversity of views among experts.
This uncertainty and diversity emphasise that many of the experts are themselves unsure
concerning the definition of properties and its relationships with other concepts, which in turn
contributes towards explaining the value loading onto properties discussed in Section 5.2.1. In
this regard the surmise of Jamieson (1995) that value loading may reflect attempts to cloak
subjective values in objective garb also seems worth pursuing. The presentation of terms such
as sustainability, resilience, profitability, and biodiversity as being ‘good in themselves’ is
unhelpful to sound planning and communication – it would be useful to research the extent to
which problems relate to weak ontological frameworks and how much to deliberate attempts
to mislead. Given the persistence of value loading, and category mistakes in general, it may be
unwise to assume that these problems are resolvable by minor definitional adjustment. These
points notwithstanding, concepts such as properties are controversial in the philosophical
literature (Effingham, 2013), and as with all definitions, the task and situation will ultimately
determine how they are constructed. A primary undertaking arising from this work is an
improved and more complete explanation of these ’properties’ and ‘state’.
In the case of end-state values, the implication of ‘end-state’; use of the word ‘enduring’, and
implication of ‘stasis’ in the definition drew comment from three experts (Table 5.8). However,
the notion of ‘enduring’ is necessary to help distinguish these values from other types of
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attitudes (e.g., fashions), and environmental planning is inherently related to specified
timeframes with the intent of arriving at a specific future system state. Nevertheless, it is clear
that this aspect of the definition must be better explained. Expert support for the definition
and value classification used is provided by the analysis of expert suggestions concerning
additional values (Table 5.10). All suggested changes could be accommodated using the
current approach, provided our arguments listed in the table are accepted.
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The framework exposes and addresses category mistakes, such as mixing of means and ends,
which lead to fundamental errors in analysis such as double counting
Scores for the first and last propositions in Table 5.9 support this assumption on all criteria.
This suggests that, if adopted, the definitions in Table 5.1 combined with the overall planning
approach would help to avoid category mistakes of the types outlined in Section 5.2.1. This
result supports broader adoption of the ontological framework, or at least some adaptation of
the approach.
The ontological framework encourages integration of values and wellbeing into natural
resource planning and decisions
The last four propositions directly relate to this core assumption, and except for issues around
the usefulness of Model 2, these were all strongly supported (Table 5.9). In the case of Model
2, scores on two criteria fall marginally below the required level. Experts’ comments reflect
that this model is inherently difficult and probably not suitable for general use with
stakeholders, although it should help professionals (e.g., facilitators) understand the processes
occurring during values elicitations. We agree with this analysis, while noting that it is an
important model for understanding relationships among values and related entities (e.g.,
desires, personality, and other beliefs). Also, one would not normally attempt to explain such a
complex model in the workshop time available, and as suggested by some experts, the
explanation would be improved if accompanied by a practical example.
In summary, the expert assessments support the three core assumptions concerning the
potential contribution of the ontological framework to planning, although there are important
reservations highlighting the need to better define and explain some definitions, especially
those for properties and state.

5.6.2 Benefits of combined analytical approaches
A challenge in evaluating planning approaches, as outlined in this paper, is the need to
systematically capture and integrate information across a number of sources (experts), while
at the same time, and without compromising nuance and detail, ensuring broad coverage of
views arising from differences in expertise, context, and background. Traditionally,
quantitative approaches based on discrete, and usually ordinal response scales (e.g., Likert
scales) provided an efficient means to gather and aggregate data for statistical analysis.
However, such quantitative approaches are limited in that they: a) are not designed to capture
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open-ended (qualitative) feedback from experts, which may be essential to inform the
evaluation (as here); and b) are ill-equipped to measure intra- (or within-) expert uncertainty.
The latter is important, as uncertainty in responses may highlight important shortcomings in a
given framework, such as that key aspects are unclear, vague, or only partially applicable
(Ellerby et al., 2020). This does seem to be at least partly the case with the explanations of
‘properties’ and ‘state’.
To help avoid these analytical problems and provide multiple perspectives on expert views we
adopted an integrated evaluation approach which, based on a questionnaire, combines more
traditional single-point, best estimate responses as well as recent developments in approaches
involving interval-valued responses. In addition to statistical analysis of best estimate and
interval data, agreement (IAA) models were generated to provide a more comprehensive view
of the group response (in terms of agreement/disagreement) and associated uncertainty.
These approaches were complemented with the capture of qualitative feedback through openended text fields, which provided useful explanation of expert views as well as an avenue for
experts to propose amendments to improve the framework and its communication.
Advantages of adopting this approach range from the intuitive interpretation and
straightforward statistical analyses, including ranking, available from best estimate scores; to
the direct measurement of intra-expert response uncertainty from the interval-valued
responses. In addition, the Interval Agreement Approach (IAA) distributions provide a unique
graphical summary of the group response, highlighting both the degree of agreement (on the
y-axis) and the degree of group-uncertainty (dispersion over the x-axis). They thus also
highlight important aspects in the data, akin to a richer form of histograms (as used for
discrete data), such as where the data across experts is bi- or multi-modal (e.g., Figure 5.5),
indicating different opinions in subgroups of experts. Ellerby et al. (2020) provide a more
detailed description of the advantages of interval-based approaches.
Triangulating across these different data provided important insight into the perception of
experts with, for example, the greater uncertainty associated with the definitions of property
and state reflecting the lower scores attracted by these terms as best estimates and centroids.
At the same time, that the mean intervals for all propositions (Figure 5.4) lie clearly above 50
(point of ‘neither agree nor disagree’) emphasises that the experts were in broad agreement
with all propositions, requiring only some improvement of definitions and models. Qualitative
comments from experts provided valuable guidance on where change should occur, and in
retrospect, experts should have been given greater encouragement to add comments.
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5.6.3 Practical application of ontological framework
The importance of effectively defining and delineating terms, such as those defined in Table 1,
is shown by work where they have been applied in practice. Smith et al. (2016) describe an
applied example of quantitatively linking system elements to end-state values through
element properties; and using this relationship to generate measures of utility (wellbeing). In
this case, end-state values had been prioritised by stakeholders (e.g., Wallace et al., 2016),
thus system elements could be rated for their capacity to deliver on priority end-state values,
and thus utility. Such analyses linking elements and their properties to end-state values and
wellbeing would be difficult to accomplish if the key concepts outlined in Table 1 were unclear
or confused. In general practice, we have also found that using consistent definitions of terms,
such as those in Table 1, can help to provide a common language in work groups, thus
reducing linguistic ambiguity. For example, we have defined and discussed terms at the
beginning of a stakeholder workshop as one means of reducing linguistic ambiguity. Finally,
the importance of avoiding value-loading onto properties is underlined by the literature cited
in Section 2. Even where ontological frameworks differ among collaborative groups, making
these differences apparent and, where practicable, resolving them, may contribute to
improved outcomes in environmental planning.

5.7 Conclusions
Based on feedback from the experts, it is concluded, firstly, that the ontological framework as
described in Section 5.3 can contribute to environmental planning by helping to avoid
communication and analytical problems that arise from poor delineation of terms and their
relationships. Specifically, the framework could reduce the probability of value loading, double
counting, category mistakes and other problems outlined in Section 5.2. Secondly, we
conclude that the combination of interval-valued data capture, together with ‘best-estimates’
and expert comments, allows a multi-perspective analysis of expert ratings. This provides for a
nuanced analysis of experts’ responses, including direct measurement of experts’ individual
uncertainty, and the grouping of expert opinion (e.g., whether unimodal, bimodal, etc.). At the
same time, expert ratings and comments have provided sound guidance as to where the
framework may be improved, particularly with regard to some definitions and its overall
communication. We suggest that interval-valued approaches be considered for application
wherever documenting expert uncertainty, both individually and as a group, is important.
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The approach proposed here can also help resolve issues concerning the relationships among
values, wellbeing, and natural resources identified elsewhere (e.g., Heink and Jax 2019;
Rasheed 2020; Tadaki et al. 2017, Wallace et al. 2021). Finally, it is emphasised that we view
the framework as complementary to existing planning approaches – it provides one
ontological framework for considering values in planning and could help minimise issues
surrounding ambiguity and the phenomenon of category mistakes. In particular, the
framework supports planning focused on wellbeing. Undoubtedly, alternative frameworks will
be preferred depending on the specific situation, especially where this involves non-western
worldviews.
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Chapter 6. Discussion and conclusions
6.1 Introduction
As outlined in Chapter 1, this thesis aims to expose problems caused by category mistakes in
environmental planning, and then develop methods for avoiding them. It is predicted that
applying such methods will improve scientific analyses, deliberative processes, and the wisdom
of political decisions concerning natural resources. In this chapter, findings in relation to the
specific objectives of the thesis are discussed and summarised together with limitations of the
study (Section 6.2); the general implications of these findings are then examined, including
those for future research (Section 6.3); and some brief conclusions are drawn (Section 6.4).

6.2 Findings in relation to specific objectives
Chapters 2-5 already contain individual discussions and conclusions. Therefore, as well as
reviewing achievements against thesis objectives, I focus in this section on important points
that, due to space limitations, were either omitted from, or only briefly discussed in the earlier
chapters. For example, in the current environmental literature a new approach to ‘relational
values’ is being promoted. This was not considered in chapters 3 and 4 and its absence may
puzzle some. Therefore, the matter is dealt with here in Section 6.2.3.2. The following subsections are arranged and titled according to the thesis objectives, with an added sub-section
outlining the limitations of the study.

6.2.1 To document category mistakes and the communication and
analytical problems they generate
Chapters 1-5 describe a range of category mistakes from a variety of sources. These examples
confirm that category mistakes are widespread in the environmental literature where they
contribute to problems in both communication and analysis. Striking, recent examples of
damage caused by mistakes of conjunction are arguments concerning ‘human health’ versus
‘the economy’ during the Coronavirus pandemic. ‘Human health’ in this case equates directly
to ‘protection from other organisms’ as an end-state value and wellbeing category (Table 4.2).
In the Oxford English Dictionary (online), ‘the economy’ is defined as: “the state of a country or
region in terms of the production and consumption of goods and services and the supply of
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money.” Although statistics describing the state of the economy, such as Gross Domestic
Product, may be indices of wellbeing, to be useful they must be linked to actual wellbeing in
combination with a range of other, equally, or more-important indices (Stiglitz et al., 2009). In
short, descriptive statistics such as those describing ‘the economy’ are neither wellbeing
‘values’ nor wellbeing itself. The ‘economy’ is not directly comparable with ‘health’, and to
treat it as such is to make a category mistake of conjunction.
Furthermore, to treat ‘the economy’ as having a normative value in addition to objective
content is to commit a subject-predicate category mistake of the type discussed in Chapter 5.
In that chapter, the problems caused by value loading onto properties such as biodiversity,
profitability, resilience, and sustainability are described. The frequent and persistent loading of
values onto objective terms supports Jamieson’s (1995) suggestion that the practice may
sometimes be a deliberate attempt to cloak subjectivity with objectivity. This is not to suggest
that scientists do not, or should not, bring values to their work, but as Lackey (2007, p 16)
suggests:
“To scientists…If you choose to advocate your personal policy preferences, make it clear to
everyone involved that you have stepped out of a scientific role and into the role of policy
advocate. In playing the role of policy advocate, be aware that your values and
preferences inherently are no more (or less) important than other participants in the
policy debate. To do otherwise is to corrupt both the political process and scientific
enterprise.”

Such advice assumes that scientists and natural resource managers can discriminate
among the relevant environmental entities including: values, elements, processes,
properties, states, and systems. It also assumes that workers understand the definition
of, and relationships among, these terms and wellbeing, which in the form of the
‘common good’ lies at the heart of politics (Sluga, 2014). As Chapters 1-5 show, neither
of these assumptions is sound. Category mistakes abound and terms are not well
defined. With this and related difficulties in communication and analysis in mind,
Chapter 2 also outlined an environmental ontology for the domain.

6.2.1.1 An environmental ontology
A sub-objective of 6.2.1 was to develop an environmental ontology that explains the key
entities within the environmental domain. It was posited that this would help people to avoid
category mistakes and related problems. This prediction is supported by the expert feedback
on an ontological framework for wellbeing-based planning (Chapter 5), with the caveat that
definitions relating to ‘properties’ and ‘state’, in particular, should be improved.
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Nevertheless, it is unlikely that simply identifying category mistakes and improving definitions
will by themselves prevent category mistakes. For example, the persistence of value loading
onto properties is puzzling given the problem has been recognised in the environmental
literature since at least 1995. Two further barriers to change may be the complex mix of terms
and concepts used as ‘values’ – an issue examined in Section 6.2.3 – and the lack of
explanatory models supporting definitions, the topic of the next section.

6.2.2 To explain and explicitly link natural resources, human values, and
human wellbeing using models appropriate for group deliberative processes
This objective acknowledges not only that explanatory models should underpin the definitions
of key terms, but also that the wellbeing-values nexus is crucial for: (i) establishing the desired
ends of management, which in turn should drive subsequent planning and analysis; and (ii)
linking environmental matters, via wellbeing, into political processes.
In this thesis, modelling and defining values and wellbeing evolved through a task-focussed
approach that continually worked on the links among wellbeing, values, elements, processes,
and properties. This also involved working concepts through from both ‘top-down’ and
‘bottom-up’ perspectives centred on describing the actual constituents of wellbeing in
practice. The basic model (Model 1) used to link system components (Figure 2.1) proved
adaptable to a variety of purposes (e.g., Figures 3.1, 4.1, 5.1). Each of the model iterations was
designed to reinforce both the boundaries between, and relationships among, wellbeing,
values, elements, processes, and properties. Model 1 was strongly supported by the expert
review of the proposed ontological framework for wellbeing-based planning (Table 5.9);
however, experts did make a number of useful suggestions to improve its use and presentation
(Appendix C.4). Although seen by experts as more difficult, and less suitable for working with
communities of interest, Model 2 (which describes relationships among factors affecting a
personal rating or opinion) was also well rated, not quite reaching the criteria for outright
acceptance (Table 5.9). In the remainder of this section I focus on Model 1, which covers the
primary objective, and then return to Model 2 as a sub-objective in Section 6.2.2.2.
A virtue of Model 1 and its derivatives is that they place humans and their actions within
systems, which emphasises the interdependence among system elements, including humans,
and processes. Such models also allow the ‘wellbeing’ of any organism or group of organisms
to be explored, an aspect made explicit in Figure 6.1. There is no escaping, then, that our
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System: Time 1
System state at the beginning of any
planning or decision period

System: Time 2
At Time 2 a new system state
(elements and processes) prevails in
response to intervening processes.

System Processes

Initial arrangement of
elements

Values and wellbeing
Elements, including humans, at Time 1
support or reduce the survival, reproductive
success and thus wellbeing of other system
organisms. For humans, the constituents of
wellbeing are end-state values.

For example:
• Flooding
• Actions by all organisms,
including humans
• Nutrient fluxes
• Immigration and
emigration of elements
• Insolation
• Etc.
All processes involve transfers
of energy and materials

Values as principles
Principles are beliefs concerning ethical
properties of human behaviour (= processes),
they are therefore instrumental in relation to
end-state values. Whether any other organisms
have ‘principles’ is a matter of debate. As
beliefs, principles are values, but when applied
to actions, they are properties of those actions.

New arrangement of
elements

Values and wellbeing
Elements, including humans, at Time 2
support or reduce the survival, reproductive
success and thus wellbeing of other system
organisms. For humans, the constituents of
wellbeing are end-state values.

Figure 6.1: Model 1 amended to explicitly cover all organisms.
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actions affect all other components of systems, and that we, in turn, cannot escape system
changes. In addition, Figure 6.1 shows that there is no return to previous states. The system
constantly changes and, while such changes may be cyclical, there is no return to a specific
past state. This has implications for goals in natural resource planning, which may be informed
by the past, but cannot aim for return to some previous desired state and all its properties.
In summary, the various versions of Model 1 and their accompanying explanations link
wellbeing with the environmental ontology outlined in Chapter 2. This is judged as successful
based on the assessment of experts (Chapter 5) and journal editors. Nevertheless, experts also
proposed useful improvements, particularly in model presentation. Finally, by taking the
approach of working iteratively from wellbeing via values to natural resources and processes (a
planning approach, e.g., Wallace, 2012), and then in reverse (i.e., a more operational
approach), some of the problems described by Heink and Jax (2019) for ecosystem service
cascade frameworks, and for ‘values’ by Tadaki et al. (2017), seem to have been avoided. For
example, the ontological framework for wellbeing-based planning resolves the inadequate
connection among ecosystem services, wellbeing and values identified by Rasheed (2020) in
relation to Marine Protected Areas, and by Heink and Jax (2019) more broadly.
I turn now to the two sub-objectives stated for this objective – the definition of wellbeing in
the form of a covering consideration, and the development of Model 2 to explain the factors
affecting the expression of ratings and opinions. The discussion of links with political processes
is held over until Section 6.3.1.

6.2.2.1 Definition of wellbeing in the form of a covering consideration
The importance of understanding fundamental objectives, including values, as drivers in
natural resource planning and decision-making has been well articulated (e.g., Gregory
et al., 2012; Keeney, 2006; Wallace, 2012). Nevertheless, while working as a manager of
conservation lands, it became clear to me that not only was goal setting inadequate –
for example, managers confusing the means (tools, processes) of management with
ends, or goals (Wallace, 2003) – but also ultimate values were not articulated in a way
that facilitated decision-making (Wallace, 2006). At the same time, although the
importance of connecting values to wellbeing in management frameworks was well
recognised (e.g., Chan et al., 2012; Heink and Jax, 2019; MEA, 2003), the definition of
wellbeing and its relationship to values and other system components within
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environmental management is unclear. Model 1 accounts for linkages among
components, but not the definition of wellbeing.
Provided the arguments in Chapter 3 for the accommodation of ‘intrinsic values of
nature’ within spiritual-philosophical value are accepted, then human wellbeing in some
form constitutes the ultimate goal for natural resource management. Researching the
literature as a basis for Chapters 2 and 3 highlighted that, in addition to establishing the
values constituting wellbeing, it was important to define wellbeing itself, and that this
should be written in the form of a covering consideration (evaluation statement). This
aim was realised in Chapter 3. In public policy and land management decisions, the
covering consideration – generally expressed as an overall goal – is the essential
reference for rating or ranking end-state values, or other formulations of the
constituents of wellbeing.
Thus, defining wellbeing (Section 3.3.3) in a form that lends itself to development as a
covering consideration helps clarify natural resource management goals, which then,
once populated with the preferred mix of end-state values, provides a foundation for
discussing and assessing trade-offs and co-benefits. In deliberative planning processes,
this supplies a consistent reference for the ratings and opinions expressed by
participants. It also provides the practical basis for the monist approach outlined in
Chapter 3, a point revisited in Section 6.2.3.1. To manage and analyse outputs from
group deliberations it is essential to understand the factors affecting the expression of
ratings and opinions, the topic of the next section.

6.2.2.2 A model (Model 2) for describing how ratings and opinions are
generated
Stated in full, this sub-objective is to develop ‘a model for describing how ratings and
opinions are generated during planning, thus outlining the factors involved and how
they impinge on decision-making’. Within the environmental domain, influential models
explaining behaviour include the values-beliefs-norms (VBN) model (e.g., Dietz et al.,
2005; Stern, 2000) and the New Environmental Paradigm (Dunlap, 2008). The work of
Schwartz et al. (2012) and Cetas and Yasué (2016) describe other approaches that have
been influential – particularly the early work of Schwartz, which influenced the
development of VBN. Yet, apart from some basic models in VBN (e.g., Dietz et al., 2005),
I could find no models in the environmental literature explaining the links among factors
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in a way that supports group deliberative processes. After reviewing some 18 categories
of factors that influence pro-environmental concern and behaviour, Gifford and Nilsson
(2014, p 151) conclude that:
“…environmental concern and pro-environmental behaviour are influenced by many
factors. The models that have been proposed, although well-intentioned, probably are too
simple. Even without including important non-psychological influences such as natural
forces, economic factors, technological innovation or governance
instruments…attempting to fully account for variation in environmental concern and proenvironmental behaviour is a seriously complex enterprise.”

Although underlining the difficulty of the task, this does not help environmental
planners understand the relationships among factors that lead to expressions of
preferences, ratings, and opinions. Also, as outlined in Chapters 2 and 3, values are
usually described as a sub-set of beliefs, which are themselves a sub-set of attitudes
(Maio and Haddock, 2007). This makes the VBN approach confusing in that it separates
‘values’ from ‘beliefs’. For this and other reasons outlined in Chapter 3, the work of
Ajzen (1991) on the Theory of Reasoned Action and Theory of Planned Behaviour, as
updated by Montaño and Kasprzyk (2008), provided a more informative framework on
which to base Model 2. The continuing usefulness of Ajzen’s work is shown by, for
example, the use of the Theory of Planned Behaviour in recent work researching the
psychosocial drivers of land management behaviour (Simmons et al., 2021).
Although the review by experts (chapter 5) showed that Model 2 is probably not suitable
as an explanatory tool with broad communities of interest, its usefulness for specialists
was not contested. In addition to the conclusions based on Model 2 in Chapter 3, there
are two aspects which warrant further discussion. First, it is mentioned, but not fully
elaborated, that it is important not to consider feasibility (or risk assessment) in the
initial elicitation of values. This point was forcefully brought home to me in the 1990s
when a management plan was approved for a nature reserve (Toolibin Lake Nature
Reserve) despite inadequate resources for implementing the novel engineering actions
involved (Wallace et al., 2011, summarise the project). Through a series of serendipitous
events, combined with a well-articulated plan, funds were obtained, and action
successfully implemented. If concerns about operational feasibility had been given
priority over the values involved, a plan would probably not have been written, and the
opportunity for success lost. This underscores the importance of assessing the current
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values associated with assets before progressing with feasibility and risk assessments.
Important values may be inadvertently lost, or a preferred goal remain unrevealed, if
feasibility is assessed too early in decision-making. A similar point is made by McDonaldMadden (2018), who notes that the development of management alternatives in
decision-making should not be limited by perceived constraints.
A second important conclusion from Model 2 is that where any form of value rating is
elicited through individual or group deliberations, whether this be an end-state value or
some monetary amount as proxy for such value, then this reflects a complex interaction
among cognitions, desires, and personal and environmental characteristics.
Disentangling, or controlling for, the various influences is difficult, and the interpretation
of the outputs requires careful consideration.
In summary, Models 1 and 2 have considerable explanatory power. They describe the
links among the key terms defined in Chapter 2 and delineate them from other concepts
– for example, from the type of values expressed in personality, and from other forms of
‘belief’ (Model 2). The models also help to highlight the relationships among wellbeing,
values, operational management, and resources (Figs 2.1, 3.1, 4.1). Despite needing
some amendment, the models were seen as useful by the experts (Chapter 5). Chapters
1-3 provided the foundation for the classification of end-state values and principles, the
subject of the next objective.

6.2.3 To generate classifications of human values that support the practical
application of value-wellbeing concepts
The full objective is ‘to generate classifications of human values that support the practical
application of ideas outlined in Chapters 2 and 3.’ Chapter 4 also explains that to be wellstructured, classifications should be based on explicit classificatory criteria and assumptions.
Here, a more complete treatment is provided by highlighting two matters: the confusing
diversity of value types and how this relates to the adoption of the monist approach discussed
in Chapter 3; and secondly, comment on the concept of ‘relational values’ (e.g., Chan et al.,
2016; Himes and Muraca, 2018). Relational values are attracting significant attention in the
environmental literature; therefore, it is important to explain how the concept affects the
work here.
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6.2.3.1 Managing the confusing mix of value types
Explaining and understanding the values-wellbeing link are hindered by the plethora of value
types in use (Table 6.1). There is considerable overlap in meaning among the ‘values’ in this
table, but this is not obvious to someone reading the literature for the first time. Although
problems arising from this complex mix are referred to in both chapters 3 and 4, discussion
centres on distinguishing the general uses of ‘values’ as a noun (Table 4.1), and the
discrimination of end-state values and principles from ‘personality values’ (Section 3.4.1). At
the level of high (complex philosophical) theory, some issues surrounding wellbeing and its
constituents have been discussed without resolution since the time of Aristotle (Ryff and
Singer, 2008). Two researchers influenced the strategy adopted in this work for overcoming
challenges posed by unresolved high theory and the plethora of unreconciled value types.
Table 6.1: More than 30 broad types of values. In addition to those discriminated in Table 4.1, more
than 30 value types were encountered during the PhD. A sample is listed below. Although ecosystem
services are not strictly values, they include items that are defined as such by others (e.g., aesthetic
values, spiritual contentment). This thesis argues that for mid-level theory supporting natural resource
planning and decisions, the listed values may be reduced to two – end-state values and principles.

Altruistic
Assigned
Capabilities (as values)
Communal
Contextual
Contributory
Cultural
Direct use
Deontological
Ecosystem services
Eudemonic
Extrinsic
Held
Indirect use

Inherent
Intrinsic
Non-use
Option
Principles
Prudential
Relational
Self-regarding and other-regarding
Signatory
Social
Terminal
Transcendental
Use
Virtue ethics

Firstly, Kitcher’s (2012) view from a philosophical standpoint is that there are many ways in
which the world may be organised and classified depending on one’s situation and task. And
second, Alexandrova’s (2012, 2015) work on wellbeing and the philosophy of science highlights
the need to base one’s approach on an explicit model that allows hypotheses to be tested. She
also showed that practical approaches to wellbeing often operate under mid-level theories,
rather than high-level theory. This combined body of work influenced the decision that this
thesis should: (a) remain focussed on informing group deliberative processes within natural
resource management, a specific task; (b) generate mid-level theory informed by, and
consistent with, an appropriate component of high-level theory while not seeking to resolve
146

Chapter 6

Discussion and conclusions

global issues at the higher level; and (c) generate models that explain relationships among key
terms and concepts, thus providing a basis for generating hypotheses and for testing planning
approaches. The relevant models (Models 1 and 2) are described above (Section 6.2.2).
Given the argument for plurality of approaches promoted by Kitcher (2012), and for plurality of
values as argued in political philosophy by Berlin (2013), Chapter 3 might have been expected
to promote value pluralism over monism. However, as explained in that chapter and in Section
6.2.2.1, decision-making demands some form of covering consideration, or evaluative
statement, against which to assess the relative merits of preferred end-state values (or
alternative wellbeing states). There is no obvious means of avoiding a covering consideration
in decision-making. Even multicriteria decision analysis entails weighting of components, which
necessitates an answer to the question: Weighting against what? The answer to which should
be some overarching goal or socio-political construction of wellbeing in the case of natural
resource planning. Nonetheless, despite the monism inherent in a covering consideration for
wellbeing, there is a plurality of ways in which end-state values may be combined to form
wellbeing, and there is a plurality of means by which end-state values may be achieved.
Therefore, neither Kitcher’s (2012) arguments for plurality from a philosophical perspective,
nor those by political theoreticians such as Berlin (2013), contradict the approach outlined in
Chapter 3. There is still a plurality of ways in which wellbeing may be constructed from endstate values, and a plurality of means, including principles, to achieve them. Therefore, the
sub-objective concerning the “definition of wellbeing in the form of a covering consideration
suitable for environmental management” remains sound (Section 6.2.2.1).
From the perspective of the mid-level approach in this thesis, it is proposed that if the
arguments in Chapters 2-4 are accepted, then understanding and applying the two value
classifications (Chapter 4) does not depend on a knowledge of either extrinsic values (e.g.,
constitutive, contributory, instrumental, and signatory values) or diverse, highly-contested
concepts of intrinsic values including whether this embraces nature. Nevertheless, this tension
over intrinsic values does require a more complete explanation of the position taken in this
thesis to underpin that outlined in Sections 1.4, 3.2.2, and 3.3.2.1. The aim here is solely to
explain the position taken within the range of intrinsic value viewpoints, not to provide a
detailed account of intrinsic value.
Although the concept of intrinsic value relates to human affairs in general (e.g., Lemos, 2015;
Zimmerman and Bradley, 2019), it has attracted significant attention in environmental ethics
where it may be applied broadly to nature, or to components of it (e.g., Hargrove, 2003;
147

Chapter 6

Discussion and conclusions

Batavia and Nelson, 2017). A useful summary of intrinsic value in relation to environmental
ethics is provided by O’Neill (199240), who describes three broad ways in which intrinsic value
may be ascribed to nature. Firstly, as explained by O’Neill: “Intrinsic value is used as a synonym
for non-instrumental value. An object has instrumental value insofar as it is a means to some
other end. An object has intrinsic value if it is an end in itself” (O’Neill, 1992, p 119). This, says
O’Neill, is the form of intrinsic value argued in environmental ethics such as ‘deep ecology’.
Second: “Intrinsic value is used to refer to the value an object has solely in virtue of its 'intrinsic
properties’” (p 120). However, discriminating intrinsic from extrinsic properties is not as
straightforward as it first seems (Marshall and Weatherson, 2018), and this approach is not
considered further here. Third: “Intrinsic value is used as a synonym for 'objective value' i.e.,
value that an object possesses independently of the valuations of valuers” (O’Neill, p 120).
After investigating these approaches and some of their sub-categories, O’Neill concludes that
non-human beings have intrinsic value in the third sense (objective value) given that such
entities may be said to pursue a flourishing life that is good for themselves, and that this ‘good’
is an intrinsic value independent of human valuers. However, O’Neill goes on to observe that
this, by itself, imposes no ethical demands on humans. In this regard, he notes that:
Both individual living things and the collective entities of which they are members can be
said, then, to have their own goods [wellbeing]. These goods are quite independent of
human interests and can be characterised without reference to the experiences of human
observers. It is a standard at this juncture of the argument to assume that possession of
goods entails moral considerability: 'moral standing or considerability belongs to whatever
has a good of its own'. This is mistaken. It is possible to talk in an objective sense of what
constitutes the goods of entities, without making any claims that these ought to be
realised. We can know what is 'good for X' and relatedly what constitutes 'flourishing for
X' and yet believe that X is the sort of thing that ought not to exist and hence that the
flourishing of X is just the sort of thing we ought to inhibit. (O’Neill, 1992, p 131,
superscript reference removed; [wellbeing] added.)

This is an especially important point that is echoed in a human context by Zimmerman and
Bradley (2019) below. Whether or not other organisms have objective value independent of
humans, itself a contested issue, this places no ethical demands on humans. Those arguing an
ethical position for nature by linking the intrinsic value of nature to its objective values need
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first to counter or expand on O’Neill’s (1992) conclusion, or, as O’Neill suggests, link as well to
one or both of the other approaches to intrinsic value.
O’Neill’s arguments are more complex than they are presented here, as is the case for
concepts of intrinsic value in general (Zimmerman and Bradley, 2019). Unsurprisingly, then,
how ‘intrinsic value’ is used in relation to nature remains contested (e.g., Baard, 2021; Lenart,
2020; Neuteleers et al., 2021; O’Connor and Kenter, 2020). Further, as noted in Chapter 3,
some oppose the concept of intrinsic value of nature altogether (e.g., Justus and Maguire,
2009).
Presumably, all those who argue for the intrinsic value of non-human beings, or nature more
broadly, accept that humans have intrinsic value. Yet, although one might start by granting
that all humans have equivalent intrinsic value, valuing individuals in terms of life expectancy
when a pandemic is causing the death of mostly older people (Miles et al., 202041) suggests
that even the assumed equivalence of individual human lives is not always followed in
practice. Also, as Zimmerman and Bradley (2019) explain, although the health of a ‘villain’ may
be intrinsically good from the perspective of the villain, it may be bad from the perspective of
the people whose health is threatened by the villain. “If you did say this, you would be
indicating that you subscribe to the common view that intrinsic value is nonderivative value of
some peculiarly moral sort” (Zimmerman and Bradley, 2019, p.8). This is the view adopted
here – that is, the ascription of intrinsic value to entities (including humans) by humans is most
straightforwardly considered as an ethical position that will vary depending on the individual
or group, and the specific situation. At the level of real-world practice in natural resource
management, there is no apparent gain from attaching this ethical position, which is already
complex, to either the concept of ‘objective value’ or the notion of ‘intrinsic properties’.
The foregoing accommodates all ethical positions without raising any specific one above
others as would occur if a specific religion, or the intrinsic value of nature, for example, were
raised to the status of an end-state value equivalent to that of spiritual-philosophical
fulfillment (see Chapter 4 and Appendix B.2 for a full definition). Thus, ethical behaviour
associated with an individual’s belief in the intrinsic value of nature may be articulated within
the principle of ‘care for other organisms’ described in Chapter 4. Presumably, if one’s ethical
beliefs in this regard are met over a specified period, then in a wellbeing sense this will lead to
spiritual-philosophical fulfillment for the individual involved as outlined in Chapter 3. With
41
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regards to the content of a principle of ‘care for other organisms’, recent discussions
surrounding ‘compassionate conservation’ and related moral issues (e.g., Batavia, et al., 2020;
Coghlan and Cardilini, 2021; Hampton et al., 2019; Wallach et al., 2020) provide one source for
developing operational guidelines, both within and outside the conservation arena. It will be
especially interesting to see how the needs of humans and other organisms are integrated and
traded-off by ‘compassionate conservationists’ in applied planning decisions and management
operations.
Despite the position outlined above, the complexities of dealing with intrinsic values described
by Maguire (2017) are fully acknowledged. For example, in practice those with strong
ecocentric views on intrinsic value may not accept that theirs is an ethical position which can
be accommodated within spiritual-philosophical value. Faced with this situation, Wallace et al.
(2016a) added a special value category as one pragmatic solution, and another alternative is to
let an agreed option emerge from facilitated group discussions as described by Gregory et al.
(2012). However, where some form of wellbeing is the ultimate goal, neither approach avoids
the need discussed in Chapter 3 for some form of overarching consideration to cover all the
entities to which one wishes to ascribe wellbeing demands.
Finally, it is proposed here that, from the perspective of mid-level theory, other value types
listed in Table 6.1 add no essential explanatory or operational power in natural resource
management beyond that outlined for the values defined in Chapters 2-4 inclusive. However,
some would argue that there is at least one exception – the case of relational values – which is
covered in the next section.

6.2.3.2 Relational values
End-state values and principles may be categorised as relational values. That is, in its simplest
construction:
“X has relational value if and only if X has value in virtue of bearing some relation to
something else” (Lemos, 2017 p.1101, italics in original).

Under this definition, Lemos (2017) views relational value as encompassing instrumental,
contributory, and inherent value. Following this view, human wellbeing is an intrinsic value,
and end-state values are both relational and instrumental to achieving wellbeing. Principles, as
defined earlier, are also instrumental and relational. Other researchers view relational values
as referring to social relations (e.g., Chopik, 2017), or link social relations and social wellbeing
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(e.g., Britton and Coulthard, 2013; White, 2017). In addition, there have been attempts to
define relational values as a ‘new’ type of value (e.g., Chan et al., 2016; Himes and Muraca,
2018) with a meaning independent of those outlined above. Re-working an existing definition
in this quite different way risks confusion. This is shown by the treatment of Himes and
Muraca (2018), who, after acknowledging that all valuation (as a process) is relational, go on to
say that relational values themselves are derived from the content of valuation, rather than
the process of valuation. They express the matter thus:
“We make a distinction throughout this paper between the process of valuation and the
content of valuation. The process of valuation refers to how it occurs that something we
encounter becomes important, significant, or worth our attention. The content of valuation is
the product of the process of valuation and it refers to what is valued and how the value is
attributed and articulated.” (Himes and Muraca, 2018, p 2, italics added.)

Leaving aside the difficulty of explaining how, if all valuation is relational, some of the products
are not relational, this definition describes the content of valuation as the object being valued
plus how the value is attributed and articulated. The latter underlined components are also
processes that, logically, form part of ‘valuation’, not the produced content. Which leaves the
object of valuation itself as the discriminating feature of relational value, and this object is not
clear. Their use of relational value goes beyond Lemos (2017) without satisfactory explanation,
nor does it add explanatory power or applied usefulness in environmental management. This
position concerning the usefulness of relational values in the form outlined by Himes and
Muraca (2018) is consistent with the analysis of Stålhammar and Thorén (2019, p 1210), which
“…points to a lack of utility of RV [relational values] as a values category…”.
Finally, Norton and Sanberg (2021) have also examined the concept of relational values and
argue that all environmental values are relational. No doubt the debate will continue. As
pointed out by Norton and Sanberg, exploring values in applied situations is likely to be more
productive than theorising on the subject. In this regard two of the many questions that will
need to be addressed are: (a) if values are beliefs of some kind, who holds the beliefs in the
differing instances, and if they are not beliefs, what type of ontological entity are they? And (b)
if humans and an array of other organisms hold intrinsic value, then how will the competing
demands of these values be reconciled in practice?
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6.2.4 To obtain feedback from experts on an ontological framework for
environmental planning based on aims 6.2.1 to 6.2.3
An ontological framework based on the models and definitions outlined in Chapters 2-4, was
described and evaluated using experts as detailed in Chapter 5. This work aimed to explore
three core assumptions, namely, that the ontological framework:
a. promotes clearer communication by using explicit definitions of key terms as
developed by Wallace and Jago (2017, i.e., Chapter 2);
b. exposes and addresses category mistakes, such as mixing of means and ends,
which lead to fundamental errors in analysis such as double counting; and
c. encourages integration of values and wellbeing into natural resource planning and
decisions.
Twelve propositions were developed to test these assumptions, and the experts rated each of
these propositions as well as providing comments on the approach and its improvement.
Based on this work, I conclude, firstly, that the ontological framework can contribute to
environmental planning as foreshadowed under the three assumptions above, and thus
support wellbeing-based planning. Secondly, the combination of interval-valued data capture,
together with ‘best-estimates’ and expert comments, allowed a multi-perspective and
complementary analysis of expert ratings, including the assessment of individual and group
uncertainty. Finally, expert ratings and comments provide sound guidance as to where the
approach may be improved, particularly with regard to some definitions and their overall
presentation.
Thus, the expert assessment (e.g., figure 5.4) supports the potential utility of the outputs from
this thesis. At the same time, applying multiple analytical approaches, including interval-valued
techniques, highlighted the capacity of such combinations to produce nuanced outputs that
allow a rich explanation of data and, in the case outlined in Chapter 5, greater confidence in
the conclusions.

6.2.5 Limitations of the study
There are five, related limitations of the work reported in this thesis. These are, first, that
despite its collaborative strengths – which involves senior academics from economics,
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philosophy, sociology, and computer science – it would have been helpful to have worked with
an expert from one of the many forms of structured decision-making. This would have
provided input from someone with applied experience in complex decision-making processes.
For example, previous field work (e.g., Wallace et al., 2016b) revealed strong differences over
end-state values within a single group, but in that instance there was sufficient agreement on
three, priority, end-state values to avoid conflict. However, often this will not be the case, and
it would have been useful to explore how to address such issues in practice. Also, although
cross-disciplinary collaboration is a strength, there is a constant danger of the coordinatorresearcher diving either too deep, or not deep enough, into a literature with which they are
not familiar. For example, through the duration of this research I have constantly expanded my
knowledge of ‘values’, particularly those listed in Table 6.1. Although now much more
informed and able to perceive better when others have confused concepts, this does not
represent being expert in, for example, high-level theory concerning ‘values’.
Second, the usefulness of the ontological framework outlined in Chapter 5, and the notion of
wellbeing-based planning in general, needs to be explored in more applied settings, preferably
in comparison with alternative approaches. This aspect is discussed in Section 6.3.3 (Research
Implications) and relates especially to testing of the principles and system comparisons. Also, it
is important that the ontological framework for wellbeing-based planning is tested in
situations involving overt conflict, for example, among communities holding competing
spiritual-philosophical values or conflicting pathways to recreational satisfaction.
Third, given the discussion around Model 2 in Chapter 3, there is a strong ‘desire’ component
contributing to ratings and opinions expressed in group deliberations. This is not accounted for
in the work conducted during the thesis, and this point is also explored in Section 6.3.3,
together with the fourth limitation, that of the need for greater cross-cultural testing within
the environmental domain. The thesis is deliberately restricted to Western worldviews to
provide a practical boundary for research. However, testing with other worldviews is likely to
highlight weaknesses in the approach as well as suggest means for improvement. Work
conducted in parallel with, but not directly part of, this thesis with Indigenous Australians has
already influenced the outputs here. Specifically, it has strongly underlined the point made by
Kitcher (2012) that the task and situation will strongly influence how one perceives and
manages one’s relationship with the world.
Finally, the approach in general would gain from applied testing by workers outside the
current research group. Experience has, to date, been one of continued evolution of ideas and
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adaptation of the approach driven by the interaction of application and review informed by
exploration of the literature. It would add a new dimension for researchers coming from a
different perspective and without preconceptions to trial the ontological framework and its
underpinning of wellbeing-based planning.

6.3 Broad implications of findings
Beyond the findings on the thesis objectives reported above (Section 6.2), three general points
arise from the research. These include implications for: socio-politics, natural resource
economics, and future research.

6.3.1 Wellbeing-based planning and socio-politics
If one accepts: Berlin’s (2013) view that aiming for human harmony is a chimera and that we
will continually contest and trade-off values; Sluga’s (2014, p.2) view that politics entails “…a
search for the common good…”; and Comte-Sponville’s (2004, p. 14) view that politics is “…the
management of conflicts, alliances and balances of power without resort to war…”; then
decisions concerning values and wellbeing, and thus the allocation of natural resources, lie
within a constantly contested socio-politics. This is acknowledged in relation to the
conservation of natural resources by the following four statements:
“The workshop…challenged scientists and naturalists who understand the values of native
vegetation to spend a significant part of their time (say 10%) helping the public and
politicians understand the role of remnants of native vegetation in nature conservation so
that these valuable repositories of the world’s heritage will not be lost forever.” (Saunders
et al., 1987, p. 392.)
“…conservation of natural resources – particularly in the international arena – has much
less to do with biology than we ecologists and wildlife managers would like; key decisions
are in the hands of politicians, economists, developers and that ever-growing tribe of
international experts. A week’s activities in foreign aid, or international development, or
international debt, or political pressures or social conflict, have much more impact on the
use of natural resources than do decades of careful ecological studies and wildlife
management projects, whether we like it or not.” (Frazier, 1990, p. 394.)
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“I believe this strategy [generating scientific findings] is not working well because our
inability to slow or halt the extinction crisis stems not from a lack of biological
understanding, but from a lack of political understanding and will.” (Johns, 2007, p. 287.)
“In retrospect, I believe that all of us working for a habitable planet should have focused
more clearly on politics and on the question of how good ideas move across the chasm
from being right to being effective in the conduct of our public and international
business.” (Orr, 2009, p.1350, italics added.)

These four quotes highlight that those involved in the conservation of natural resources have
long understood the need to engage in socio-politics, and that research and publication of
information alone will not sufficiently inform debate or produce prudent decisions. Despite
this understanding, decline in natural resources continues as outlined in Chapter 1. One
explanation for conservation scientists failing to realise their aims is suggested by the italicised
part of the fourth quote above. Namely, the seeming assumption that the ‘good ideas’ of
scientists are ‘right’, and that the key question is how scientists can ensure their ‘good ideas’
are accepted. Perhaps scientists should rather investigate with communities of interest,
including those in the political domain: What do people need to know to make wise decisions,
and how can scientists best participate in the values-wellbeing political space? In this context,
it is important to take into consideration Lackey’s (2007) cautionary comment concerning
scientists as advocates (cited in Section 6.2.1).
In a wide-ranging and thought-provoking article on the relationship between science and
politics, Sarewitz (2004, p 400) notes that:
“…it is only after values are clarified and some goals agreed upon [through political
processes in democratic fora] that appropriate decisions about science priorities can
emerge.”

Given also that disputes over natural resources are often driven by value conflicts in various
forms (e.g., Atran and Medin, 2008; Maguire, 2017, Pooley et al., 2017), one would have
thought that developing a coherent understanding of values, wellbeing, and the interacting
roles of science and advocacy in socio-politics would have been given greater emphasis in the
environmental literature. Yet, the continued confusion over values and their relationship to
wellbeing as documented in Chapters 2-5 (see, e.g., Heink and Jax, 2019; Rasheed, 2020;
Tadaki et al., 2017) underline the lack of progress in this regard. Furthermore, although a
recent review of the space between conservation research and practice (Jarvis et al., 2020)
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recognises that social science research priorities are not being met, there is no clear focus on
the crucial role of socio-politics and the importance of engaging decision-makers42. This is not
encouraging, especially given the paper was authored by 15 people representing 21
institutions world-wide. Such work is also at odds with the recognition elsewhere that, to
connect with decision-makers, researchers need to clearly link the biophysical outputs from
systems to socially-relevant outcomes; and to develop research methods that meet the needs
of decision-makers (Olander et al., 2017).
As described in the Introduction, the overarching aim of the work reported in this thesis is to
improve scientific analyses, deliberative processes, and ultimately the wisdom of political
decisions concerning natural resources and environmental management more generally. Given
the foregoing, it would seem that an explicit ontological framework (Chapter 5) supporting
wellbeing-based planning, with its emphasis on transparency regarding wellbeing and endstate values based on needs, and principles that draw on ethical properties of behaviour, could
provide a useful link into political processes. Key definitions embedded in explanatory models
should also assist communication across diverse deliberative groups. These advantages are
consistent with helping scientists to constructively engage in the values domain as espoused
by, for example, Lackey (2001, 2007), Olander et al. (2017), and Sarewitz (2004). The
articulation of factors affecting the expression of preferences (i.e., Model 2) should also assist
those wishing to explore links among values, wellbeing, and political processes.
Nevertheless, although new approaches may contribute to prudent decision-making on the
allocation of natural resources, it would be naïve to think that resolving ‘wicked problems’ and
counteracting the influence of destructive personalities will ever be resolved through new
methodologies alone. There is not even consensus on Sluga’s (2014) view of politics as “the
search for the common good”. Also, although wellbeing-based planning may make a positive
contribution to deliberative processes and engage a wider audience in discussions of
conservation and use of natural resources, such approaches must ultimately be connected to
decision tools such as multicriteria decision analysis or benefit-cost analysis. Greater clarity
concerning ontological frameworks, especially including relationships to the wellbeing of
relevant organisms, could assist planning frameworks in general by ensuring that the
fundamental objectives such approaches adopt are explicit, comparable, and truly
fundamental. This requires not only an understanding of comparability as outlined in previous
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chapters, particularly Chapters 1 and 2, but also of how this relates to economic analysis more
broadly, the subject of the next section.
In summary, despite the positive assessment outlined in Chapter 5, and the potential
advantages for prudent decision-making offered by wellbeing-based ontological frameworks,
none of this provides any surety of either adoption by scientists or influence on socio-political
decisions. To analyse and manage this situation requires an understanding of the interaction
among the factors in Model 2. Furthermore, any contribution to actual socio-political decisions
will depend on many situational factors – such as levels of public trust in institutions and
scientists – that are beyond the control of any one individual, institution, or conceptual
approach. Apart from direct engagement in socio-politics, one other avenue for improving
natural resource decisions is at the institutional level via the potential use of wellbeing-based
planning in natural resource economics. This is explored in the next section.

6.3.2 Wellbeing-based planning and natural resource economics
In their history of the definition of ‘economics’, Backhouse and Medema (2009) explain how
the word is variously defined in terms of both its approach and content – but offer no
conclusive definition themselves. However, economics is generally viewed as a social science,
and thus is susceptible to all the ideological and worldview constraints outlined for science in
general by Sarewitz (2004), and for economics by Dobb (1973). Although economists at
different times address both normative and non-normative (positive) questions, here I
consider non-normative aspects, consistent with this dictionary definition of economics:
“a social science concerned chiefly with description and analysis of the production,
distribution, and consumption of goods and services”. (Merriam-Webster Dictionary,
online definition accessed 27 September 2020.)

Thus, the following discussion focuses on the distribution of natural resources (= natural
capital or goods) where this is aimed at achieving human wellbeing and lies within the thesis
scope defined in Section 1.4. Within these constraints the following examines the potential
contribution of wellbeing-based planning to natural resource economics (Section 6.3.2.1) and
the steps required to support this contribution (Section 6.3.2.2).

157

Chapter 6

Discussion and conclusions

6.3.2.1 Potential contribution of wellbeing-based planning to natural
resource economics
Wellbeing-based planning may contribute to natural resource economics in five, interrelated
ways. In making these points, I claim only that they provide a useful perspective on natural
resource economics worthy of further research. In this context, it is proposed that wellbeingbased planning may contribute to natural resource economics by:
i. Facilitating communication and discussion of wellbeing outcomes: Wellbeing (=utility) is an
important concept in natural resource management, including economics. However, based on
the example (TEV) examined in Chapter 4 and more general reading in the field of non-market
valuation, the content of wellbeing is not well-explained in the literature. In contrast, end-state
values, as the content of wellbeing, are overtly needs-based and can be readily explained to
people (Chapters 4 and 5). Embedding these values in explanatory models and definitions of
key terms further contributes to communication clarity, especially for group deliberations
where key terms may be used with different meanings, or their relationships confused
(Chapters 2 and 5). Successfully addressing these matters is equally important in both natural
resource planning and economics.
ii. Supporting analysis: categories of end-state values and principles are designed to facilitate
analysis by meeting criteria such as: being exhaustive, avoiding redundancy, including only
items of the same type at the one classificatory level, etc. This provides the advantages of a
well-constructed classification as outlined in Chapter 4, which includes characteristics that
facilitate economic analysis (e.g., helps avoid double counting).
iii. Directly linking the properties of natural elements to values and wellbeing: As described in
Smith et al. (2016), the measurable properties of natural elements (e.g., composition,
structure, rarity, quantity, charisma, distance from urban areas, etc.) can be quantitatively
linked to end-state values. Where the relative importance of such values has also been rated
(e.g., see values in Table 6.2), then a quantitative measure of the importance of specific
natural elements (i.e., natural resources or assets) to overall wellbeing can be calculated. This
capacity to link natural elements directly and quantitatively to end-state values and thus
wellbeing via element properties helps make the assessment of trade-offs and co-benefits
unambiguous. That is, it creates the opportunity for explicitly linking changes in wellbeing to
specific end-state values and natural resource properties. This should facilitate priority-setting
in planning and make explicit the specific indicators (properties) of natural resources required
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to measure system properties such as efficiency, effectiveness, and resilience. In turn, this
would strengthen the connection between biophysical and social outcomes, a strategy for
bridging the gap between research and decision-makers outlined by Olander et al. (2017).
Table 6.2: Lake Bryde Natural Diversity Recovery Catchment stakeholder ratings of end-state values.
Values are those arising from a specified set of natural resources. Note that the relative relationship
among values is generated from ratings on a continuous scale and is quantitative. (From Wallace et al.,
2016b, Supplementary Material).

Value

Centroid

Knowledge-heritage

8.09

Future options

7.02

Recreation

6.47

Aesthetically pleasing environment

5.79

Meaningful occupation

5.23

Health (physical environment)

5.13

Adequate resources

5.12

Philosophical-spiritual contentment

4.73

Health (protection from organisms)

4.33

iv. Making the evaluation context explicit: The overt links to wellbeing and its constituents in
wellbeing-based planning encourage development of a fully specified covering consideration
(overarching evaluative statement) and the establishment of goals structured around priority
end-state values. This ensures evaluation transparency, especially as the spatio-temporal
context and target community are also made clear in applied uses (e.g., Wallace et al., 2016b).
Also, wellbeing goals quantified in terms of end-state values can be used as objective functions
in other analytical techniques, such as structured decision-making (e.g., Gregory et al., 2012).
Quantifying the importance of such functions/end-state values, as outlined in Table 6.2, may
also identify those values that need to be explored in more detail, and low-rated values that
may be omitted from further calculations.
v. Helping overcome tension between conservation and economic perspectives: There is
antipathy to economics and monetisation among some communities of interest, a concern
that is articulated by Matulis (2015, p 159):
“The danger is in the application of economic logic. Schemes that introduce monetary
values open conservation decision-making to the reductionism of simple accounting
(regardless of whether or not valuation is the entirety of the policy), exposing nature to
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the brutal logic of economic rationality. Such valuation is not an appropriate means of
recognizing the importance of ecological systems to human survival.”

Provided those taking a conservation perspective and economists accept the logic outlined in
Chapters 1-5 and Section 6.2 of this chapter, then the perspectives described in points (iii) and
(iv) may provide a conceptual space for both parties to exchange views, although it is
acknowledged that, as outlined by Maguire (2017), reconciling some value positions may prove
insurmountable. In such cases the application of wellbeing-based planning should at least
improve transparency, particularly with regard to values, and may provide a non-monetary
basis for some decisions. To better accommodate a range of participants the steps outlined in
the next section are necessary.

6.3.2.2 Steps required to apply wellbeing-based planning in natural
resource economics
To apply wellbeing-based planning in natural resource economics the following three related
points require resolution.
i. What is the appropriate measurement scale for wellbeing? During the expert review outlined
in Chapter 5, the issue of absolute, negative ratings for end-state values was raised. This
important matter is discussed in Section 6.3.3.
ii. How are means and ends analysed together, and how are other comparisons of noncomparable entities managed? Chapter 2 argues that principles (values as ethical properties of
behaviour, and therefore means to ends) are not directly comparable with end-state values
(values as preferred end states, which constitute ends). Nevertheless, there will often be cases
where specific means to given, desired ends will not be acceptable. Most notably, in Western
societies killing another human (which abrogates a principle of ‘care’, Table 4.4) is not
currently acceptable to achieve adequate resources (an end-state value). There are similar
issues of comparability with regard to calculating trade-offs and co-benefits among means and
ends in general, for example, those implied in Figure 6.2. I suggest that there are two broad
approaches to these issues. Firstly, one may generate alternative scenarios, or system states of
affairs, similar to those shown in Figure 6.2, and then ask decision-makers to assess which of
the alternatives best meets the wellbeing of the specified situation. Gregory et al. (2012)
outline approaches to undertake such comparisons.
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Figure 6.2: Hypothetical decision required between alternative states of affairs. Although there are
many non-comparable items within each state (e.g., end-state values and principles), one can devise a
covering consideration under which the two states may be compared. That is, although the two states
contain individual items that should not be directly compared, the two states themselves are
comparable provided a suitable covering consideration is generated.

Alternatively, one might approach the issue sequentially and iteratively as shown in Figure 6.3
(based on text in Wallace, 2012, Section 2.5), which helps ensure separation of noncomparable entities while allowing consideration of all the relevant factors. This second
approach also ensures that the establishment of priority end-state values is not confused with
decisions concerning actions and feasibility. This, then, follows the suggestions established
with Model 2 (Section 3.4.3). In practice, it may often prove useful to adopt a combination of
these two planning processes – they are not mutually exclusive.
iii. What are the relationships among system components, including capitals? This thesis
focuses on identifying and avoiding category mistakes, especially in the context of developing
management goals based on values-wellbeing. In addition to the steps outlined in this regard,
natural resource planning and economics also require that the various capitals (e.g., natural,
built, financial, social, human) are clearly delineated and integrated into planning. This will, in
turn, require that terms such as fungible, satiable, substitutable, exchangeable, tradable,
quantifiable, etc., are defined and agreed. This latter set of terms, especially how they relate to
comparability among entities, have important implications for communication and analysis.
Their clarification, and especially agreement on the functions of financial capital, is in my view
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essential (but not sufficient) to resolve the current tension between economists and
conservation-focussed workers referred to above. Better delineation of the capitals and their
relationships to each other and wellbeing will also assist work on the development of natural
capital and ecosystem goods and service accounts as described by Boyd et al. (2018).

1. Planning goal?
Determine priority endstate values, establish
planning goals in terms of
values-wellbeing

5. Monitor and review:
assess effectiveness and
efficiency, provides basis
for further planning
4b Project not feasible
Review and adjust priority
end-state values and goals

OR

2. What natural capital is
required? Determine the
structure and composition
of natural capital required
to achieve the planning
goals

4c. Project not feasible As
necessary undertake
further R&D and/or
improve socio-political
acceptability of project

3. How will natural
resources be managed to
achieve goal? Establish
actions and non-natural
capitals required,
undertake feasibility
analysis (e.g., cost-benefit
analysis)

4a. Project feasible
Implement plan

Figure 6.3: One approach to planning for a given natural resource. Arrows with solid lines show the
pathway for a project assessed as feasible, dotted lines show alternative pathways for non-feasible
projects. (Based on text in Wallace, 2012, Section 2.5).

In summary, I suggest that wellbeing-based planning can, in its current form, make a useful
contribution to natural resource economics through the five points described in Section
6.3.2.1, a contribution that would be enhanced if this is based on successfully addressing the
points raised in this section.

6.3.3 Research implications.
Research implications from this thesis are separated below into those largely relating to
conceptual and model development, and those that relate to more technical and applied
issues.
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6.3.3.1 Conceptual and model development
There are four major areas requiring conceptual or model development. First, except where
discussed in relation to Chapter 5, throughout the above it has been tacitly assumed that zero
wellbeing is absence of life (i.e., death), and that being alive entails having > 0 wellbeing.
Nonetheless workers, including Narayan et al. (2000), have investigated ill-being, and concepts
of solastalgia are increasingly researched (Albrecht et al., 2007; Galway et al., 2019). Both
notions involve a negative judgement, usually subjective, of a group’s current wellbeing
compared to some other (including past) situation or state of wellbeing, one that it is not
necessarily explicit. Therefore, in these cases it is not that wellbeing is now <0, rather, it is that
wellbeing is less than some reference state. This underlines that both the relevant covering
consideration and comparison being attempted must be explicit to interpret wellbeing and
related assessments. In summary, one’s wellbeing in a given situation may be negative in
comparison with some alternative situation, but wellbeing itself is not, in these cases,
inherently negative. This issue requires further research and concept development, as does
the scaling of wellbeing in general.
Second, an important point involving comparisons concerns greater precision regarding
whether entities are indeed comparable. With increasing experience in assessing comparability
of entities, two of Chan’s comparability definitions used in Chapter 2 were combined (Table
1.1), a move that should be examined with an expert in the field. Perhaps more importantly in
the context of natural resource planning is that this review should be undertaken along with
an investigation of concepts surrounding whether entities are tradable, fungible, satiable,
additive, and so on. The criteria and assumptions outlined in Section 4.3.1 provide a starting
point for the relevant conceptual investigations.
Third, the usefulness of Model 2, which describes the factors that determine the formation of
an intent and action, requires testing and adaptation as appropriate. Although the detailed
form of any model used is likely to be task-dependent, the overall content of Model 2 and the
links among its components require both applied and conceptual testing. This includes
investigating the relationships involving desires and personality, which are likely to strongly
influence intentions and actions.
Fourth, it would be useful to investigate the relationship between wellbeing-based planning as
a whole and its contribution to improved decisions through socio-political processes, especially
in comparison with alternative approaches. As noted above, scientists have long recognised
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that natural resource decisions are ultimately socio-political, and often neither science- nor
evidence-based. Wellbeing-based planning offers a means for tightly linking natural resource
conservation and use to wellbeing, which, given the failure of more narrowly-based ethical
approaches (judged by the continued decline of natural resources described in Chapter 1),
would seem worth investigating. In this context investigations of Model 2 could also usefully
explore the mechanisms that lead to scientists changing mental models and approaches. For
example, it is intriguing that scientists have continued value loading onto properties despite
research describing, for over 25 years, the problems this causes. This suggests, in line with
Model 2, that change is only partly related to cognitive processes.

6.3.3.2 Applied testing and technical development
The classification of principles is the wellbeing-based planning component in most immediate
need of applied testing and technical development. End-state values have been sufficiently
applied and trialled (Chapters 4 and 5) to provide confidence that they represent a sound
starting point as constituents of wellbeing, although they will require ongoing development
and adaptation for particular tasks.
With regard to further testing and development of wellbeing-based planning as an overall
approach, it is impracticable to undertake random control testing in ‘real-world’ situations
given the resources required and ethical issues related to asking people to embark on
alternative planning approaches expected to fail. Although it would be possible to compare
planning processes by running parallel ‘toy’ models, the most effective development process
to date has been through applied learning. It is proposed that this approach be continued, with
publication of results providing an opportunity for peer review, and participant evaluation
supplying an operational perspective. Nevertheless, if an opportunity occurs for running a
comparative assessment of wellbeing-based planning and alternative approaches, this would
be useful. Apart from issues surrounding system comparisons, there are three aspects that
require development:
a. Elicitation and analytical techniques for quantifying end-state values – the Interval
Agreement Approach (IAA) combined with best estimates and qualitative information, as
described in Chapter 5, provides a useful triangulation of techniques, and it would be
informative to compare, or combine, this with stated preference and other approaches.
b. Currently end-state values are described and elicited at the category level. For many
applications, current value categories will need to be elaborated into sub-categories, many
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of which will compete with each other (e.g., different forms of recreation, different
spiritual-philosophical positions). An important task is selecting a methodology for
managing this process and the trade-offs within and between different components of the
value hierarchy. This aspect is likely to draw on structured decision making and associated
methodologies where value hierarchies and their analysis are well developed.
c. One process for translating end-state values into the required structure and composition
of natural resources was developed by Smith et al. (2016). However, this, and the
processes required to conduct feasibility analyses, are underdeveloped. Again, to complete
these steps will draw on existing methodologies including those under the umbrellas of
structured decision making and scenario planning.
Finally, the above actions and model development will also support a more informed approach
to the comparison of system alternatives, including the issues outlined in Section 6.3.2.2.

6.4 Conclusions
The broad aim of this thesis (Section 1.1) is:
“to expose the problems caused by category mistakes and to develop methods for
avoiding them. This, it is predicted, will improve scientific analyses, deliberative processes,
and ultimately the wisdom of political decisions concerning natural resources.”

The opening part of this aim is covered by the first four thesis objectives (Section 1.6), and
these have been achieved. In brief, Chapters 1-5 establish that category mistakes do cause
considerable problems in natural resource and environmental planning. Communication and
analysis are especially hampered, and this can be expected to be most problematic where
group deliberative processes involve diverse, multi-stakeholder groups. To counteract category
mistakes, a revised set of key environmental definitions were developed and embedded in
explanatory models to form an ontological framework for environmental planning. This
framework was assessed by a group of experts as being an effective way to avoid category
mistakes, and as a useful mechanism for better integrating values and wellbeing into natural
resource planning. Given the focus on wellbeing, this approach is titled wellbeing-based
planning, and as such could contribute towards a planning front-end for many other planning
frameworks. Nevertheless, aspects of the underlying ontological framework, such as some
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definitions and the presentation of the approach, were identified by experts as requiring
improvement.
The fifth and final thesis objective – “to explore the implications of [achieving objectives 1-4]
for natural resource planning, identify areas for future research, and draw final conclusions” –
points to the second part of the broad aim outlined above. That is, in practice, does wellbeingbased planning improve scientific analyses, deliberative processes, and the wisdom of political
decisions? Although the analysis by experts and publication of peer-reviewed papers are
encouraging, they are not sufficient to answer this question. Nevertheless, in Section 6.3 it is
argued that wellbeing-based planning provides one way of ensuring socio-political decision
processes are transparent with respect to trade-offs and co-benefits among values, and thus
among alternative wellbeing states. This is especially the case for group deliberative processes
involving a diversity of worldviews, where a commonly understood (but not necessarily
agreed) language and model of the world assume even greater importance in supporting
effective communication. Furthermore, it is argued that the approach could contribute to
natural resource economics, and potentially provide a means for reconciling some of the
tension between economics and conservation interests. Thus, the basis for achieving the
above broad aim has been established, and a research program is outlined that, if
implemented, would improve the prospect of its realisation. However, it is acknowledged that
gaining acceptance of wellbeing-based planning – or similar approaches – in socio-political
processes will be difficult. This underlines not only the importance of further research, but that
this should be undertaken as part of real-world planning and operations.
Finally, some readers may claim that the focus on human wellbeing in this thesis diminishes
the importance of the ‘intrinsic value’ of nature. However, as argued in Chapter 3 and Section
6.2.3, human wellbeing may encompass all ethical and philosophical positions including those
that seek to conserve nature for its own sake. Additionally, centring on human wellbeing in
general provides a much broader palette to draw from when arguing for prudent, natural
resource decisions. Long-term, continuous decline of natural resources underlines that ethical
positions alone will not be sufficient to ensure the wise conservation and use of natural
resources. This confirms Professor Bert Main’s 1969 comments to that effect recounted in the
Acknowledgements. I hope that greater awareness of the need to avoid category mistakes,
and of the utility of wellbeing-based planning, can contribute to significantly improved
outcomes from the next 50 years.
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A.1 Definition of elements and management implications
A.1.1 Defining elements
In Section 2.3.1 elements were defined as the particular concrete (i.e., physical or material)
elements of systems such as organisms, rocks, built structures and water. In general, such
elements are said to: exist in space at a point in time, perhaps to the exclusion of other
elements, have relatively sharp boundaries, and persist through time (Casati and Varzi, 2015).
However, it was also noted that defining the boundaries among elements may raise
challenging issues. Even the definition of life is challenging (Jagers op Akkerhuis, 2010).
In day-to-day activities the above definition of an element generally holds. Individual macroorganisms, such as humans, dogs, birds and plants do have relatively sharp boundaries; as do
the cultural elements we normally encounter such as buildings, bridges, and books. However,
where is the boundary of an individual human in relation to a parasitic worm inhabiting their
intestine or muscles? In this case, it may be sufficient to view the single human as an individual
quite separate from the individual worm residing in their gut or encysted in muscle tissue –
after all, the boundaries are quite distinct. But what, then, of the enormous number of humaninhabiting micro-organisms, many of which are important to human wellbeing in a positive, as
well as negative, sense (Kinross et al., 2011)? Does an individual human, as an element, include
their microbiome? Or do we consider the human plus their microbiome as an element? Or
perhaps there is no such entity as an individual human; perhaps we should treat each human
as a single, multi-organism system?
It makes little sense to answer such questions outside a specific context. For a researcher
working on diseases such as malaria, it would seem reasonable to consider an individual
human and the disease organism as quite separate entities. However, for a researcher
addressing the relative survival success of various individual humans, it may be more
practicable to consider the microbiome of individual humans to be a property of the individual;
or alternatively to conceptualise individual humans as either systems or complex elements.
Thus, while the definition provided in section 3.1 is a useful starting point, how this is
interpreted and applied may vary depending on the issue being addressed and the specific
situation within which it is applied.
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For ecologists and others working with large systems, a more critical set of issues relate to
defining the boundaries between elements where these consist of multiple organisms, e.g.,
communities, assemblages and guilds of organisms (here we use the terms as defined by Fauth
et al., 1996). The boundary definitions for populations, species, and communities are all
contentious. In some cases, particularly with communities and systems, there will be overlap
between elements – for example, two different woodland communities may overlap in species
composition. Although those working in environmental management base their decisions
concerning element boundaries and groupings on element properties, the selection of, and
relative emphasis given to individual properties are largely subjective within the constraints of
a given situation. These boundary issues are exacerbated by the tendency in fields, such as
conservation biology, to operate across element hierarchies.
For instance, consider Figure 1 below in which the relationships among multiple levels of
organisation are depicted diagrammatically. Depending on the goal and context of planning,
any one of the boxes shown may be construed as an element. For example, if the population
of species 1 is designated as an element, then all the individuals within that population are
sub-elements of the species 1 population. Or each of the two communities may be considered
as discrete elements in which case the populations making up each community are subelements. Although it might be preferable in any given planning situation to define elements
and make comparisons within only one level of the hierarchy shown in Figure 1, this is often
not practicable. For example, in nature conservation planning, resources are frequently traded
off between various levels of the hierarchy, most obviously between rare species and
communities. This does not necessarily matter provided there is an effective covering
consideration, usually expressed as a management goal, which allows criteria to be generated
as a basis for comparison.
In addition, in some cases management objectives may focus on rare or charismatic species,
and any elements on which these targeted species depend will have only a supporting role
that may, depending on available technologies, be substituted for by using artificial elements.
Whether substitution is acceptable depends entirely on the values driving the fundamental
objectives, and how they have been cascaded through the planning process.
Thus, considerable thought should be given to the list of elements used for any single planning
situation, particularly given the complex relationships amongst elements within and across
hierarchies, and through time. Where priorities are to be established amongst a group of
elements, it is essential to have an appropriate covering consideration, usually a management
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goal. It is also essential that the specific tasks and required products from any planning
situation are carefully considered, as this will affect the selection and definition of elements
under consideration. Planners must be prepared to revise element lists based on the views of
stakeholders and the priority values selected to drive the planning and management cycle.
Also, where there are overlapping sets, it is important to consider whether this will result in
any double counting or related issues that may detrimentally affect priority setting or the
allocation of resources, and so on. Finally, although science may guide the description and
definition of elements, their delineation is ultimately a subjective process reflecting the
problem addressed and the standpoint of those doing the defining.
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Woodland Type A

Community 1

Community 2

pop sp 2

pop sp 1

i1sp1

i2sp1

i3sp1

i1sp2

i2sp2

i3sp2

Legend – Figure 1
i = individual
sp = species
pop = population
Thus ‘i1sp1’ = individual 1 of species 1, and so on

Figure 1: Hierarchy of individuals, populations, species, communities, and vegetation type. See
legend for key to terms and text for explanation.

174

Appendix A

Appendices for Chapter 2

A.2 An example of covering considerations, category
mistakes, and risk analysis
Developing an appropriate covering consideration (evaluative statement) is the starting point
for effective analyses involving comparisons. In environmental management, the covering
consideration is generally either a management goal, or is developed from such a goal. Here,
we use a hypothetical risk analysis (Figure 2) for Organism A to explore the various applications
of a covering consideration (definitions in Table below). In relation to commensurability,
provided the spatial and temporal scales of the analysis are set, the risk factors shown in
Figure 2 [a-e, plus 1-3] could be converted to a common unit of energy. Therefore, they can be
stated in the same unit of measurement, and are thus commensurable. (All but one, (b), could
also be converted into the common unit of biomass). Thus, potentially at least, the risk factors
are commensurable.
Turning to comparability, we have a range of situations. In each of the following examples the
covering consideration relates to the status of Organism A. Firstly, all the items [1-3] are
comparable with each other in that one can sensibly ask a question such as: ‘Which of [1-3]
has the greatest/least effect on Organism A given time x, space y plus specified rates of
change?’ Similarly, one could sensibly ask the same question in relation to any two or more
from the group [a-e]. However, with regard to all the items [a-e] plus [1-3] taken together,
some of the items are comparable in the sense that there is a ‘positive’ relationship (either +, –
, or =) between/among them, others are not. For example, assuming all the relevant data are
specified, one can compare the relative impact of changes arising from [e] in relation to [1] or
[2], but note that this calculation would necessarily involve [3]. However, one could not make
the same comparison between Item [e] and [3], as the former is a means to [3], it has no
better/same/worse relationship. These items are incomparable in relation to Organism A, and
to compare them is a category mistake.
Finally, consider the situation where the covering consideration is: What is the direct risk
factor that will most likely cause decline in the population of Organism A? To answer this
question, one must consider the combined effects of [1-3]. However, to mix any of [a-e] into
the calculation, other than via their links to [1-3], would be mathematically and logically
incorrect. For this covering consideration items [1-3] and [a-e] are non-comparable. To mix
them would be a category mistake and result in double counting and other analytical errors.
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Table: Definitions relating to commensurability and comparability (detailed version of Table
2 in the paper)

Term

Definition

Covering
consideration

To compare two or more items requires an evaluative statement – a covering consideration
– that allows a comparison to be made. E.g., ‘national park A is better than national park B
with respect to the covering consideration of scenic beauty’. (Based on Chang 2013). Thus, a
covering consideration is an evaluative statement that allows two or more objects to be
compared.

Incommensurable

“Lacking a common unit of measurement” or basis of comparison (Chang 2015, 503). E.g., in
one study discussed in Section 2, biodiversity and recreation-tourism are treated as
equivalent, fundamental objectives. However, biodiversity is a property measured in
diversity of organisms (in some form) per unit area, while recreation-tourism is a surrogate
for a human value, and may be converted to monetary units, or utility units, but these are
not measures in common with those for biodiversity.

Incomparable

“Two items are incomparable if there is no positive value relation, such as ‘better than’,
‘worse than’, or ‘equally good’, that holds between them with respect to some evaluative
consideration…” (Chang 2015, 503). E.g., biodiversity and recreational satisfaction are
incomparable because there is no positive value relation between them. They are
completely different entities, although biodiversity may affect recreational satisfaction.

Non-comparable

“Two items are noncomparable if the covering consideration with respect to which a
comparison is attempted fails to ‘cover’ – i.e., does not properly apply to – one or both”
(Chang 2015, 503). E.g., although household economic losses and recreational satisfaction
may both be measured in monetary terms (i.e., are commensurable); they are noncomparable with respect to a trade-off situation amongst values (a covering consideration),
because while household economic losses may affect the achievement of values in general,
it is not itself a human value (see Section 3.6).

A.2.1 References
Chang, R. 2013. Incommensurability (and Incomparability), in: LaFollette, H. (Ed.) The
International Encyclopedia of Ethics. Blackwell Publishing Ltd, West Sussex, pp. 2591-2604.
Chang, R., 2015. Incommensurable, in: Audi, R. (Ed.), The Cambridge Dictionary of Philosophy
(3rd Edition). Cambridge University Press, New York, p. 503.
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a. Increasing rainfall
1. Increasing numbers
of disease organisms

b. Increasing solar
radiation

2. Decreasing
availability of plant
food

Organism A
Population Declines

c. Declining soil
nutrients

d. Increasing biomass
of food for predators
3. Increasing numbers
of predator X
e. Decreasing numbers
of predators on X

Figure 2: Hypothetical risk factors affecting the survival and successful reproduction of
Organism “A”.
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Chapter B. Appendices for Chapter 4
B.1 Classification of end-state values: comparison with
alternative approaches
B.1.1 Introduction
A wide range of existing typologies, including those relating to ‘needs’ and ‘capabilities’, were
examined to generate the classification of end-state values outlined in Appendix B.2. These
were assessed against the models, assumptions, and criteria developed in the paper (Sections
4.2 and 4.3). The seven criteria used as a basis for assessing classifications are that they should
be:
a. Readily understood by those applying the classification.
b. Exhaustive, in that there is a classification category for each item to be allocated to a value
type.
c. Redundancy-minimizing among categories. That is, each item to be classified fits only
within one value category. Also, there should be situations where each value may be
realised independently of all other values.
d. Consistent, in that components at the same level within the classification are of the same
type. In natural resource management, the consistency of ‘type’ is achieved through
meeting assumptions outlined in the paper.
e. Scalable, that is, may be applied across the full range of relevant spatial and temporal
scales.
f. Linked to a supporting theory and/or model.
g. Structured so that the relationship between values and the ways in which they are
satisfied may be analysed. This should be an outcome of the previous criteria; however,
this specific criterion emphasises the point.
No classification of values will meet the above criteria with zero ambiguity in all situations.
Where there is ambiguity, it is important that those involved in any assessment agree on a
process to ensure consistency in scoring and analysis; and thus avoid issues such as double
counting.
A selection of the classifications examined to develop Appendix B.2 are assessed below. In
each case we have: provided a brief background to the classification, listed the categories used
in the source, provided a definition from the source document for each value category,
provided commentary on the value category in relation to the classification proposed in
Appendix B.2, and summarised the performance of the alternative classification against the
above criteria. In practice, this was an iterative process, with some of the categories in
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Appendix B.1 informing those used in Appendix B.2. We emphasise that our commentary on
classifications is from the perspective of managing natural resources. Therefore, our
assessments may not be relevant in other planning or decision contexts. Nevertheless,
although many of the classifications considered below were developed for quite different
situations, all have been applied in environmental management, or have affected the
discussion of value concepts in that domain.
Alkire (2002) outlines 15 value classifications with commentary on seven but makes no
attempt at a synthesis. An original publication from four of these researchers is explored in
detail here (Doyal and Gough, 1991; Max-Neef, 1992; Narayan et al., 2000; Nussbaum, 2006).
We have examined three additional classifications (Brown and Reed, 2012; Rokeach, 1973; and
TEEB, 2010) that represent additional types of value sets that are frequently encountered in
the literature. The classifications of the remaining 11 researchers described in Alkire (2002),
and many others in the literature (see Appendix B.6), were examined to ensure that the
classification in Appendix B.2 is complete, at least within the constraints of the assumptions,
criteria and models outlined in the paper. Classifications are listed in alphabetical order of the
primary authors. Finally, classifications in the literature are largely based around end-state
values (or equivalents) but are sometimes also mixed with principles (values as ethical
properties of behaviour). We deal with principles separately (see Appendices B.3 and B.4).
Where a category in the source is equivalent to one recommended in Appendix B.2, this is
shown as: ‘= [relevant category in Appendix B.2]’. For example, “= Adequate resources”. Also
note that, for values listed in Appendix B.2, the initial letter is capitalised.
Finally, when tabulating the categories of other authors, we have retained the original listing
order on the basis that this may represent a view of the authors and have some implied
meaning. In our own classifications (Appendices B.2 and B.4), we have listed items in
alphabetical order. As emphasised in the paper, rating and ranking end-state values and
principles are socio-political processes – there is no single, valid rating.
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B.1.2 Table 1: Brown and Reed (2012)
Background: To address the difficulty of integrating public values into forest management decisions by the US Forest Service, Brown and Reed (2012, Abstract) developed
“a method for measuring and integrating spatially-explicit public values collected using public participation geographic information systems (PPGIS) into a decision support
framework we call values compatibility analysis (VCA).” The definitions below are the statements used by Brown and Reed (2012) in their survey, which included a random
public sample and individuals selected from a Forest Service mailing list. Variations on this type of value classification are common in the literature. The section on values
and ethical positions in Burgman and Lindenmayer (1998) provides a general account of the category types that are often applied.
Brown and Reed category
(Table 1, p 325)

Brown and Reed definitions (Table 1, p 325)

Suitability as a category and relationship to Appendix B.2

1. Aesthetic

I value these areas for their scenic qualities.

= Aesthetic pleasure.43

2. Economic

I value these areas because they provide income and employment
opportunities through industries like tourism, forest products,
mining or other commercial activity.

3. Developed Recreation

I value these areas because they provide for recreation activities
such as hiking, camping, fishing, skiing, or wildlife viewing with
motorized access and some facilities.
I value these areas because they provide for primitive recreation
activities such as backpacking and horsepacking without
motorized access and facilities.

‘Economic’ is not an end-state value. Taking ‘economic’ in its broadest sense, it
encompasses the allocation of resources among all values. Of the specific items
listed in this category by Brown and Reed, ‘income’ is a means to an end, not an end.
In a full planning analysis it would be listed under financial capital together with
other capital categories. However, employment is an end-state and = Meaningful
occupation. In addition, Tourism = Recreational satisfaction (and thus overlaps with
categories 3 and 4 within this classification), and resources such as forest products
and mining would be covered under the relevant end state, such as Benign physical
environment44 (e.g., where materials are used for housing). Commercial activity is a
process, i.e., neither an end-state value nor a principle.
= Recreational satisfaction.

4. Primitive Recreation

43
44

= Recreational satisfaction. It is difficult to justify having two separate categories for
recreation at this level in a hierarchy, although here this probably reflects a project
demand. Both categories relate to Recreational satisfaction but are achieved
through different means.

See Introduction above for explanation of ‘=’ sign.
Throughout the document we take ‘physical’ to incorporate both physical and chemical aspects of the environment.
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5. Life Sustaining

I value these areas because they help produce, preserve, and
renew air, soil, and water.

6. Learning/Scientific

I value these areas because they provide opportunities to learn
about the natural environment through activities like nature
interpretation and scientific study.
I value these areas because they provide places that support a
variety of plants, wildlife, or other living organisms.

7. Biological diversity

8. Spiritual-philosophical
fulfilment

I value these areas because they are sacred, religious, or spiritually
special places.

9. Intrinsic/Existence

These areas are valuable for their own sake, even if I or others
don’t use or benefit from them.

10. Historic or Cultural
11. Therapeutic/Health

12. Wilderness
13. Special Places

I value these areas because they have features that represent
history, or provide places where people can continue to pass
down wisdom, traditions, and a way of life.
I value these areas because they make me or others feel better,
physically and/or mentally.

I value these areas because they are wild, uninhabited, or
relatively untouched by human activity.
I value these places because they are special to me.
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These relate to system processes, and all are means rather than ends. They should
be accounted for in their contribution to specific end-state values. See Figure 1 in
the paper.
= Knowledge-heritage.

Biological diversity is a property of a given set of elements or system. As such, it may
be a property that is relevant to achieving end-state values, however, it is not in
itself an end-state value. If it is intended as a type of spiritual value, then it fits in the
next category.
= Spiritual-philosophical fulfilment.

We include ‘intrinsic value of biodiversity’ within Spiritual-philosophical fulfilment
and consider that ‘existence’ per se is not a value. See also the commentary under
Non-use values in Table 7 below.
= Knowledge-heritage.

It is not clear how this category is delineated from the recreational categories or
aesthetics, which may involve the same outcome. This category could be an endstate value, but the boundaries of the category need to be delineated. We consider
that Recreational satisfaction, Aesthetic pleasure, and Spiritual-philosophical
fulfilment effectively cover this category, at least from the perspective of
conservation and use of natural resources.
How this category is delineated from 1, 4, 8, 9, 10, and 13 is not clear. To be useful
for analysis and planning, it would need to be distinguished from other categories.
This category “was added to identify place-based values that individuals did not feel
were expressed in the pre-defined values typology or alternatively, to emphasize
multiple values in a given location” (Brown and Reed, 2012, p 321). If categories 112 are further developed as a complete set, including any omissions raised by
respondents, then presumably this category would disappear. Also note Brown and
Reed’s dual purpose in adding the category – these two purposes do not describe a
coherent category, therefore it could not be used in trade-off analyses. However, we
understand the need for a mechanism to capture respondents’ values that are not
captured elsewhere.

Appendix B

Appendices for Chapter 4

Summary of analysis: As shown in the commentary, some categories are directly comparable with those in Appendix B.2. However, as a classification, the categories are not all of the same
type, e.g., ‘biological diversity’ is a property not a value, and ‘life sustaining’ as described consists of processes that are potentially means to end-state values, but not themselves values.
There is also redundancy within the table (e.g., multiple forms of recreation). Finally, the classification is not exhaustive (e.g., no category that = Protection from other organisms).
Consequently, the classification does not adequately meet criteria (b), (c) and (d), and is therefore unlikely to meet criteria (a) and (f).

B.1.3 Table 2: Doyal and Gough (1991)
Background: The concept of needs, especially when defined as the constituents of wellbeing, is a near synonym of end-state values as defined in the paper. Perhaps the
most well-known, needs-based classification from the last 50 years is the hierarchy of needs developed by Maslow (1970). Later, the work of Doyal and Gough (1991) and
Max-Neef (1992) were important and remain influential today. For example, Max-Neef’s approach to needs contributed to an assessment of wellbeing in New Zealand
(Roberts et al. 2015). It is important to acknowledge that classifications of needs were not designed specifically for application in natural resource management. Therefore,
commentary below on the suitability of the classification for natural resource planning may not be relevant to situations envisaged by Doyal and Gough. It is also important
to note that Doyal and Gough (pp 54-55 their italics) state: “that since physical survival and personal autonomy are the preconditions for any individual action in any
culture, they constitute the most basic human needs – those which must be satisfied to some degree before actors can effectively participate in their form of life to achieve
any other valued goals.” However, these two ‘needs’ do not meet the classification criteria listed in section 4.3.1 of the paper. For example, they mix end-state values and
principles, which are not directly comparable (Wallace and Jago, 2017). Therefore, for the comparison below we have equated end-state values with the universal
‘intermediate needs’ of Doyal and Gough. This was also the approach of Alkire (2002).

Doyal and Gough category
(Table 10.1 pp 219-220)

Doyal and Gough definitions (based on extracts from text)

Suitability as a category and relationship to Appendices B.2 and B.4

1.Food and water

Page 194: “In order to maintain bodily functions a minimum intake
of energy is required…” And: page 195: “Adequate and
replenishable supplies of safe water are a complementary need.”

= Adequate resources. Note that the authors also comment on the need for water
not to carry disease, etc. Thus, this category overlaps with 2, 3, and 5. Apart from
this problem, this section is compatible with Adequate resources, although in
addition to energetic and water needs, materials for growth and maintenance are
also required – such as carbon, nitrogen, micronutrients, and so on. Note that air
(for human respiration) has not been included anywhere in the table, which is an
important resource omission. In Appendix B.2, air is included with food and water,
and ‘food’ includes elements required for growth and maintenance of bodily
structures.
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2.Housing

Page 196: “First, a dwelling must offer reasonable protection from
climate extremes, from exposure and from pests and diseasecarrying vectors. It should be able to withstand the normal
demands of weather, provide adequate sanitation and, in colder
climates, appropriate heating and insulation.”
Page 197: “Second, there is plentiful evidence that poor or nonexistent sanitation contributes to the bacterial contamination of
water supplies discussed above.” And then later, on the same page:
“Third, dwellings which are overcrowded can also undermine the
health of their occupants. Overcrowding involves the experience of
excessive social demands and lack of privacy…linked to physical and
psychological withdrawal and a general feeling of debilitation.”

3.A non-hazardous work
environment

Page 199: “Work conditions can pose serious harm in three ways.
First, excessive hours of work can physically and mentally enervate
people…Second, a hazardous work environment can threaten
physical health via occupational injury and disease…Thirdly, certain
forms of work can impair the autonomy of workers. De-skilled,
excessively repetitive and machine-like work almost by definition
cannot stimulate a person’s powers or provide a positive sense of
self.”
Page 200: “More generally, the wider physical environment itself
contributes to our health – or undermines it.”

4.A non-hazardous physical
environment
5.Health care

Page 202: aside from the above “…the availability of medical care –
preventive, curative and palliative – will always be a necessary
additional input to good health.”

6. Security in childhood

Page 204: “A belief in the centrality of a secure childhood for the
development of an autonomous adult personality is a core feature
of all schools of psychology. Moreover, we know of no traditional
belief system which does not also uphold this view, despite wide
cultural variations…”
Page 207: “another intermediate need is a set of significant primary
relationships – a network of individual reinforcers who provide an
educative and emotionally secure environment.”

7. Significant primary
relationships
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Housing (shelter) may contribute to a range of the values outlined in Appendix B.2.
These include Benign physical environment, Protection from other organisms and
Aesthetic pleasure. Also, housing alone is not sufficient for climate protection, as
clothing and energy for warmth (e.g. burning wood) may also be required. So, this
category in relation to warmth is inadequate, and the separation of the physical
environment into two categories (2,4) needs to be justified. In addition, disease
organisms here, and in relation to sanitation in the second part, is acceptable if one
wants to conflate Protection from other organisms with Benign physical
environment. But disease organisms are also listed under 1, 3, and 5. This creates
redundancy if one wishes to account for disease organisms. These issues bring into
question the boundaries of the ‘housing’ category and create unnecessary potential
for double counting. Overcrowding may be better managed as a principle, apart
from where it relates to disease. The classification proposed in Appendix B.2 avoids
the issues described here.
Disease is again mixed in, plus statements about tasks and work hours are perhaps
better covered within a more judicious discussion of Meaningful occupation
(Appendix B.2), or could be covered under principles (e.g., see Care in Appendix
B.4).

= Benign physical environment. Note that other categories (e.g., 1, 5, 6, 7, 8, and 9)
could also be separated into work and other environments. It is unclear why work
and other environments are separated only for 3 and 4.
Health care is a means to an end-state value, it is not the end-state value itself. Note
the strong overlap among categories (1, 2, 3, 4, and 5). In Appendix B.2 we
established Benign physical environment and Protection from other organisms to
cover most of 2, 3, 4 and 5; this approach removes all/most of the redundancy
among categories that is otherwise created.
There is no reason to have a section that deals with children separately, at least, not
at this level in the classification. This category is also applicable to adults. Better
covered under other categories, like the next one, with which it strongly overlaps.

= Social fulfilment.
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8. Economic security

9. Physical security

10. Education

11. Safe birth control and
child-bearing
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Page 211: “Let us define economic insecurity as the objective risk of
an unacceptable decline in someone’s standard of living, where
‘unacceptable’ refers to a threat to their capacity to participate in
their form of life. One relevant measure…is…how far incomes are
protected by collective income maintenance schemes – whether
public or private – against contingencies such as old age, sickness,
disability and unemployment.”
Page 212: “Physical insecurity – exposure to violence against
individuals – can arise from the criminal activity perpetrated by one
person against another or from the organised violence of the
state.”
Page 214: Relates to: “The crucial role of learning, language and
literacy in expanding autonomy…”

Page 217: “Women’s capacity to bear children carries with it a
specific threat to their physical health and autonomy. A significant
proportion of women’s illness stems from the female reproductive
system, the hazards associated with childbirth and the degree to
which women are given primary responsibility for childcare.”

As described, this is focused on having adequate levels of financial capital as a
means to other ends, so this is, strictly speaking, phrased as a means rather than an
end, although it points to important end states, such as Meaningful occupation. The
end states listed are covered under other items in the proposed classification,
except that some also pertain to principles (e.g., Care in Appendix B.4).

= Protection from other organisms, unless one considers it is important to separate
needs based on species involved. Such separation seems unnecessary.

= Knowledge and heritage. One could argue that Doyal and Gough are overly
prescriptive about what constitutes education, nevertheless, the idea of the
category as a need seems consistent with the criteria/models outlined in our paper.
However, important to construe as an end, rather than as a process.
This is a very important issue, but it is about how these processes occur – it relates
to autonomy of personal decisions. This is a principle (see Appendix B.4). Note that
there are issues of health, e.g., inherited, genetically induced conditions, that are
important for wellbeing, but are not related to the management of natural
resources. This emphasises that there may be additional end-state values that arise
once a more general approach to wellbeing is taken.

Summary of analysis: There are links between each of the listed categories and those in Appendix B.2. However, a number of the categories in Table 2 are means to ends,
rather than end-state values (e.g., housing). Some categories in Appendix B.2, such as Aesthetic pleasure and Spiritual-philosophical fulfilment, are missing from Doyal and
Gough’s treatment, and others (e.g., Protection from other organisms) are spread across several categories, thus generating redundancy. Also, some categories are defined
based on situation (e.g., 3 and 4), and others age (e.g., 6). The reasoning and criteria used to generate the classification are therefore not obvious. Taken together with the
commentary in the table, this classification fails against criteria (b), (c) and (d) from the perspective of natural resource planning. Nevertheless, it is interesting that there is
a high level of overlap between the items here and in Appendix B.2. We also emphasise that Doyal and Gough designed their categories to address a much broader
purpose.
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B.1.4 Table 3: Max-Neef (1992)
Background: See Background for Table 2. In addition, Max-Neef’s work was based in South America, which provides a useful, and different, perspective. As noted
previously, the commentary in the table (right hand column) is from the perspective of natural resource planning, which was not the aim of Max-Neef and his associates.
From Max-Neef’s perspective, “neo-liberal monetarism and the more interventionist state-centered developmentalism…have not been able to satisfy the legitimate needs
of the Latin American masses” (Max-Neef 1992, p 197). In response, Max-Neef and his group proposed a new approach based on human scale development, which is
“focused and based on the satisfaction of fundamental human needs…” (Max-Neef 1992, p 197). The matrix of needs and satisfiers (only partly represented in the table
below) could be used for diagnosis and planning, including participatory, facilitated exercises with groups.
Axiological category of
Max-Neef (Table 7.1)
1. Subsistence

Max-Neef existential category of ‘having’ in Table 7.1,
this provides the most appropriate definition to match
with those in Appendix B.2
Food, shelter, work.

Suitability as a category and relationship to Appendices B.2 and B.4

2. Protection

Insurance systems, savings, social security, health systems,
rights, family, work.

3. Affection

Friendships, family, partnerships, relationships with
nature.

4. Understanding

Literature, teachers, method, educational policies,
communication policies.

This is a mix of quite different end states that are usually counted separately. End-state values
represented include: Adequate resources (food), Benign physical environment (shelter), and
Meaningful occupation (work). Note that shelter is incomplete in relation to Benign physical
environment, and ‘work’ is also listed by Max Neef under ‘protection’, so there is a risk of double
counting.
This is also a mix of categories. ‘Savings’ are financial capital, insurance systems are mechanisms
for protecting financial and built capital, rights are principles (Appendix B.4). Of the two end
states, work, is covered above (and = Meaningful occupation) and family = Social fulfilment. Apart
from work and family, other items are instrumental to ends.
Leaving aside the nature component, which is covered under Spiritual-philosophical fulfilment, the
others relate directly to Social fulfilment. It is unclear why nature is incorporated here in MaxNeef’s categories; however, it is possible that nature is being interpreted much more widely. For
example, it may include domestic pets.
These are means to ends, at least as outlined. However, all the listed items relate to Knowledgeheritage.

5. Participation

Rights, responsibilities, duties, privileges, work.

Principles, apart from work which is covered elsewhere in the table (1 and 2). See Appendix B.4.

6. Leisure

Games, spectacles, clubs, parties, peace of mind [‘doing’
category includes day-dream, relax, have fun, play, brood].
Abilities, skills, method, work [‘doing’ includes: work,
invent, build, design, compose, interpret].

= Recreational satisfaction.

7. Creation

These are all properties or processes, apart from work, which is covered above (1, 2, 5). As end
states, they all seem to be well covered under Meaningful occupation, Knowledge-heritage,
Recreational satisfaction.
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8. Identity

Symbols, language, religions, habits, customs, reference
groups, sexuality, values, norms, historical memory, work
[‘being’ category includes sense of belonging, self-esteem,
assertiveness].

This overlaps with other Max-Neef categories, such as affection, participation, etc. The most
important components – such as sense of belonging – sit within Social fulfilment. Also note the
reference to religion = Spiritual-philosophical fulfilment, and historical memory = Knowledgeheritage.

9. Freedom

Equal rights.

Means to an end, not an end in itself, covered under principles (Appendix B.4).

Summary of analysis: Although Max-Neef’s classification was developed for a quite different purpose, it is interesting to note the many strong relationships among the categories and those in
Appendix B.2. However, the classification by Max-Neef mixes principles and end-state values, and this alone makes it unsuitable for natural resource planning if the separation into these two
categories of values is seen as important. Typology does not meet criteria (b), (c) and (d).

B.1.5 Table 4: Narayan et al. (2000)
Background: The wellbeing (and ill-being) review by Narayan et al. (2000), titled Crying Out for Change, is based on work undertaken in 1999 in 23 countries. Through
participatory and qualitative approaches, the study directly documents the views of some 20,000 poor men and women. It is a fascinating account and provides an
informative description of wellbeing and its constituents. It presents a very different perspective from those living in developed nations. The table below replicates the
structure in the original text – that is, underlined headings in the table are major headings in the text, italicised headings are sub-headings.
Narayan et al. category [pp
25-28, except for last entry]

Narayan et al. explanation [all material are direct quotes from pp 25-28,
and 37-38 for the last item]

Suitability as a category and relationship to Appendices B.2 and B.4

1. Material wellbeing: having
enough
Food

“Three aspects of material wellbeing that are repeatedly mentioned are
food, assets and work.”
“Adequate food is a universal need…Elsewhere – across the range of
countries – enough to eat every day is again and again stressed as a
feature of wellbeing.”
“For those living in rural areas secure tenure of adequate resources,
especially land, is another nearly universal criterion of wellbeing. This
often includes ownership of livestock. In urban areas the parallel needs
are savings and capital, and access to consumer goods. In urban Ghana
wellbeing is identified with capital to start a business. The need for
housing—as well as furniture, utensils and tools—is also a virtually

Details of links are provided with the sub-categories below.

Assets
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= Adequate resources.

Note that this category overlaps with ‘Food’ and the sustainability of supply.
All the items in this category are more logically accounted for under ‘capital’
items (such as financial, built, etc.). Thus, one may define, for example, the
minimum level of capital items required to support the achievement of endstate values. They are means to ends.
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2. Bodily wellbeing: being
and appearing well

3. Social wellbeing

Being able to care for, bring
up, marry and settle children.

Self-respect and dignity

Peace, harmony and good
relations in the family and
the community
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universal aspect of wellbeing and sometimes poor people describe a
‘house that should not let in the rain’.”
“Work to gain a livelihood is a nearly universal aspiration among
participants. Money itself is mentioned less frequently than one might
expect and, when mentioned, it is implied by other aspects of wellbeing
such as the ability to find paid work to obtain money, to buy clothes and
to pay for health treatment and school expenses. A poor man in
Thompson Pen in Jamaica says, “Work makes all the difference in the
world. I feel bad, miserable, sick, and can’t take doing nothing. My wife,
at 78, is still working. My dream is a little work to make ends meet.”
“Material wellbeing is rarely mentioned without other critical aspects of a
good life. These include the bodily wellbeing of health and appearance, as
well as a good physical environment. Almost everywhere, health and
access to health services—whether informal or formal—are important. A
healthy and strong body is seen as crucial to wellbeing—not just for a
sense of physical wellbeing in itself, but as a precondition for being able
to work. A person who is sick and weak cannot work or cannot work
well.”
“Social wellbeing includes care and wellbeing of children; self-respect and
dignity; and peace and good relations within the family, community and
country.”
“Having happy and healthy children, feeding them, clothing them, being
able to take them for treatment when sick, and being able to send them
to school and pay school bills are common concerns strongly expressed.”
“Self-respect and dignity, as described by poor people, means being able
to live without being a burden to others; living without extending one’s
hand; living without being subservient to anybody; and being able to bury
dead family members decently. In Nigeria this includes being listened to,
being popular, and being able to fulfill social obligations and to help
others.”
“Many poor people consider the absence of conflicts essential for family
and social wellbeing. In Ghana this is expressed as unity in the household
or community. In Uzbekistan it means peace and calm in the family, in the
country and in one’s own community. Good relations extend to social
cohesion and support, and to helping one another.”
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= Meaningful occupation. Financial aspects are better accounted for under
financial capital.

This involves a mix of the categories in Appendix B.2 including Adequate
resources, Protection from other organisms, and Benign physical
environment. However, another important aspect of health is implied here,
i.e., that if one has genetically derived health problems, then one’s wellbeing
will not be threatened. But this does not involve a value derived from natural
resources, other than that already covered under the two health-related
categories in Appendix B.2. Nevertheless, this aspect of health might require
an additional category when a more general approach to wellbeing is taken.
This category, including the components below, are accounted for under
Social fulfilment and other categories listed in Appendix B.2. Also note the
links with principles.
Note the Knowledge-heritage component here. From the perspective of
managing natural resources, these components may be covered either as
values (e.g., Adequate resources, Protection from other organisms); or as
social and natural capital.
This is a mix of other categories (e.g., to live without being a burden requires
Adequate resources and health categories) – fulfilling social obligations is
presumably to do with ‘right action’, i.e., a matter of adopting appropriate
principles of behaviour (see Appendices 3 and 4). Aspects of Social fulfilment
are also indicated here.
= Social fulfilment.
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4. Security

“Security includes predictability and safety in life and confidence in the
future.”

Considered overall, this category is well represented as either end-state
values (Appendix B.2) or principles (Appendix B.4). Relationships are directly
drawn below for each sub-category.

Civil peace

“Even in contexts without recent experience of civil conflict or war, such
as this one in the Kyrgyz Republic, civil peace was often ranked high.
Peace – the absence of war, violence and disorder – is the most
important component of wellbeing for those living in the context of
recent war or disorder.”

= Protection from other organisms.

A physically safe and secure
environment

“Wellbeing means not being vulnerable to physical disasters, threats and
discomforts that are so typical of the places of poor people. These
included floods…, wild animals…, water pollution from industry, the
disaster from the Aral Sea in Uzbekistan, and air pollution…These are
named among many other physical, often seasonal, threats.”

= Benign physical environment, plus Protection from other organisms.

Personal physical security

“A man in Jamaica says that “this is a ghetto community, but you don’t
have any violence; you can walk (around) here any hour of the night and
no one is going to harm you.” Again in Jamaica, the relaxed atmosphere
and the high level of personal safety in the countryside are valued.”

= Protection from other organisms.

Lawfulness and access to
justice

“Lawfulness and access to justice are widely seen as aspects of wellbeing,
particularly in Nigeria. Security from persecution by the police and other
powers that be is a priority for many, especially for urban vendors.”

This is a principle (see Appendices B.3 and B.4).

Security in old age

“Particularly for older people, security and support in old age are a
primary concern.”

This is really a combination of the above categories, but at a specific time, old
age.

Confidence in the Future

“The good life is also frequently defined as being able to look forward to
the future.”

Again, this is really a combination of the above categories plus the ‘capitals’
(natural, built, social, financial), which are not values. System properties, such
as sustainability and resilience are important here also. However, it is
emphasised that these properties should be linked to goals expressed in
terms of end-state values.
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5. Freedom of choice and
action

“Freedom of choice and action extends to having the means to help
others. Being able to be a good person is a feature of the good life that
poor people often highlight. A young man in Isla Trinitaria, Ecuador wants
to be able to buy clothes for his sisters. In Malawi a good characteristic of
one high category of wellbeing was to love everyone and help others
when they have problems. Wellbeing is quite frequently linked with moral
responsibility, with having the wherewithal to help others, and with
having enough money to be able to give to charity or a religious
organization. What people say they wish to be able to do covers a huge
range: to gain education and skills; to have mobility and the means to
travel; and to have time for rest, recreation and being with people—
among others. Underlying all of these—and the material, physical, social
and security dimensions—is a fundamental aspiration. Participants in
many contexts say that they want to be able to make choices, to decide to
do basic things without constraint, to live in a predictable environment
and have some control over what happens.”

A principle (see Appendices B.3 and B.4). Also = Recreational satisfaction, i.e.,
“time for rest, recreation”. This appears to be the only reference to
Recreational satisfaction.

6. Experience of wellbeing:
peace of mind, happiness
and harmony
[pp 37-38]

“Interwoven with other dimensions of wellbeing—material, bodily, social,
security, and freedom to choose and act—is psychological wellbeing. This
is variously expressed as happiness, harmony, peace, freedom from
anxiety, and peace of mind…For many, too, a spiritual life and religious
observance are woven in with other aspects of wellbeing.”

Interesting that spiritual fulfilment or its equivalent did not arise in the above
items. This may be because religion is interwoven with other aspects, as
stated here – it appears throughout Narayan et al., e.g., later in the report in
relation to the importance of religious institutions. Covered under various
categories in Appendix B.2.

Summary of analysis: As with many alternative classifications examined, this mixes end-state values and principles. Aesthetically pleasing environment is the only category
listed in Appendix B.2 that is not covered here, although reference to Recreational satisfaction is very low key. A search of the document for ‘leisure’ and ‘recreation’ shows
that these aspects are very occasionally listed as important to people, but they have not been covered in the classification examined above except passingly in item (5). In
contrast, the terms ‘aesthetic(s)’ and ‘beauty’ are not listed in the document at all. Also, financial capital and built capital are intermixed with the principles and end-state
values. Therefore, overall, the classification does not meet criteria (b), (c), (d) or (f). Nevertheless, it is a very useful and insightful compendium of material. There is
potentially an aspect in their category ‘bodily wellbeing’ that is not covered in Appendix B.2 (see comments against this category above). This is not an issue for
classifications designed for natural resource planning but may require an additional category for a general account of wellbeing.
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B.1.6 Table 5: Nussbaum (2006, pp 76-78)
Background: The capabilities approach, promoted by Sen (1999) and Nussbaum (2006), takes a very different approach. The focus is on how the relevant institutions and
other environmental factors support, or inhibit, the capacity of individuals to realise their desired state of existence, or wellbeing. There have been recent proposals to use
the capabilities approach within ecological economics (e.g., Pelenc and Ballet 2015). Note that Nussbaum has discussed all items as being properties of individuals, either as
a person or their behaviour. This can lead to mixing of the two concepts of values: end-state values and principles; and represents a quite different construction of
wellbeing to that based on values as beliefs. Below we have aimed to show how Nussbaum’s categories might be linked to Appendices B.2 and B.4, although they are based
on different ontological categories.
Nussbaum Item

Nussbaum definition (each extract summarises the item)

Suitability as a category and relationship to Appendices B.2 and B.4

1. Life

“Being able to live to the end of a human life or normal length; not
dying prematurely, or before one’s life is so reduced as to be not
worth living.”

This relates to compound end-state values – it is effectively to achieve a specified
mix and quantum of end-state values over a specified period. For example, to
achieve this requires, at a minimum, Adequate resources, Protection from other
organisms, and a Benign physical environment over a specified period (human life
span, however that might be defined).

2. Bodily health

“Being able to have good health, including reproductive health; to
be adequately nourished; to have adequate shelter.”

This is best viewed as an end state (e.g., covered in Appendix B.2 by Protection from
other organisms, Benign physical environment, etc.), plus note that there are some
means included in the statement (e.g., shelter is a means to an end), and this
category overlaps with (1) above. Note that ‘reproduction’ is covered within the
Social fulfilment category of Appendix B.2.

3. Bodily integrity

“Being able to move freely from place to place; to be secure
against violent assault, including sexual assault and domestic
violence; having opportunities for sexual satisfaction and for choice
in matters of reproduction.”

This item includes end-state values (security = Protection from other organisms;
sexual satisfaction = Social fulfilment). However, choice in matters of reproduction is
a principle of behaviour, an aspect of autonomy/freedom, a principle (Appendix B.4).

4. Senses, imagination and
thought

“Being able to use the senses, to imagine, think, and reason – and
to do these things in a ‘truly human’ way, a way informed and
cultivated by an adequate education, including, but by no means
limited to, literacy and basic mathematical and scientific training.”

This category could be viewed as being somewhat doctrinaire, e.g., the requirement
for “scientific training”. The items are related to end-state values in Appendix B.2
such as Knowledge-heritage. Imagination might also relate to the Recreational
satisfaction category, e.g., when expressed through recreational music and art.
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5. Emotions

“Being able to have attachments to things and people outside
ourselves, to love those who love and care for us, to grieve at their
absence…[etc]”

= Social fulfillment.

6. Practical Reason

“Being able to form a conception of the good and to engage in
critical reflection about the planning of one’s life. (This entails
protection for the liberty of conscience and religious observance.)”

This overlaps with (4), and largely relates to principles. Religious observance and
conscience, if construed as end states = Spiritual-philosophical fulfilment.

7. Affiliation

“A. Being able to live with and towards others, to recognize and
show concern for other human beings…[etc]”
“B. Having the social bases of self-respect and nonhumiliation;
being able to be treated as a dignified being whose worth is equal
to that of others. This entails provisions for non-discrimination on
the basis of race, sex…[etc]”

This centres on how people should behave towards each other – relates to principles
(see Appendix B.4) rather than end-state values. The item does relate, in an
instrumental way, to Social fulfillment.

8. Other species

“Being able to live with concern for and in relation to animals,
plants, and the world of nature.”

A principle, see Appendix B.4.

9. Play

“Being able to laugh, to play, to enjoy recreational activities.”

= Recreational satisfaction, if re-written as an end-state value.

10. Control over one’s
environment

“A. Political. Being able to participate effectively in political choices
that govern one’s life; having the right of political participation,
protections of free speech and association.”

These are principles, they are clearly instrumental (means to ends). And some
aspects, like property rights, are not necessarily required depending on the culture.
Note that “having the right to seek employment” could be construed as Meaningful
occupation, although this is implied rather than explicit.

“B. Material. Being able to hold property…and having property
rights on an equal basis with others; having the right to seek
employment on an equal basis with others; having the freedom
from unwarranted search and seizure.”

Summary of analysis: This is a quite different approach, with a focus on the properties of individuals or their behaviour (i.e., their capabilities). As such, it is undoubtedly a
useful method for answering some questions, e.g., in relation to institutional performance. However, the mixing of properties that relate to both principles and end-state
values, and the overall approach of exploring the capacities of individuals, mean that the method is less suitable for natural resource planning than the classifications
outlined in Appendices B.2 and B.4. Many of the items in Appendix B.2 are covered, if sparingly, by the above table. However, Aesthetically pleasing environment is not
covered and Meaningful occupation is ambiguously dealt with.
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B.1.7 Table 6: Rokeach (1973)
Background: Rokeach (1973, page 5) defined a value as “an enduring belief that a specific mode of conduct or end-state of existence is personally or socially preferable to
an opposite or converse mode of conduct or end-state of existence.” He separated values into terminal values, which are roughly equivalent to end-state values, as
explored in Table 6 below; and as instrumental values, which are moral properties of behaviour or competencies, i.e., mostly principles (see Appendix B.3). We explore
Rokeach’s terminal values in the table below, noting how they relate (or not) to the classification of end-state values in Appendix B.2. Rokeach excluded ‘needs’ from
‘values’. His rationale for this separation is difficult to follow, and some of his categories – such as ‘a comfortable life’ and ‘a world at peace’ invoke ‘needs’.
Rokeach category

Additional information from Rokeach

Suitability as a category and relationship to Appendices B.2 and B.4

1. A comfortable life

A prosperous life.

We suggest that this is really a combination of end-state values which, when
explored, lead to many of the end-state values listed in Appendix B.2 - e.g.,
Adequate resources, A benign physical environment, etc. Of interest is that,
although Rokeach excludes ‘needs’ from his values, it is very difficult to describe the
components of a comfortable life without including ‘needs’ such as Adequate
resources, Benign physical environment, etc.

2. An exciting life

A stimulating, active life.

Again, this seems to be a compound of end-state values – e.g., Meaningful
occupation and Recreational satisfaction in Appendix B.2.

3. A sense of accomplishment

Lasting contribution.

This also seems to be a compound value. In terms of Appendix B.2, we interpret this
as achieving a satisfactory amount of the values listed there, but it also relates to
personality-related matters.

4. A world at peace

Free of war and conflict.

= Protection from other organisms.

5. A world of beauty

Beauty of nature and the arts.

= Aesthetic pleasure.

6. Equality

Brotherhood, equal opportunity for all.

This is a principle, an ethical property of behaviour (see Appendices B.3 and B.4).

7. Family security

Taking care of loved ones.

= some combination of Social fulfilment, Protection from other organisms, etc.
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8. Freedom

Independence, free choice.

This is a principle (see Appendices B.3 and B.4).

9. Happiness

Contentedness.

This is effectively a summary statement, presumably equivalent to ‘wellbeing’.

10. Inner harmony

Freedom from inner conflict.

= Spiritual-philosophical fulfilment.

11. Mature love

Sexual and spiritual intimacy.

= Social fulfillment.

12. National security

Protection from attack.

= Protection from other organisms (and within this classification, presumably a subcategory under ‘world at peace’ above).

13. Pleasure

An enjoyable, leisurely life.

= Recreational satisfaction.

14. Salvation

Saved, eternal life.

= Spiritual-philosophical fulfilment.

15. Self-respect

Self-esteem.

= Social fulfillment.

16. Social recognition

Respect, admiration.

= Social fulfillment.

17. True friendship

Close companionship.

= Social fulfillment.

18. Wisdom

A mature understanding of life.

A property of individual humans, this is perhaps better construed in terms of
principles, such as prudence.

Summary of analysis: Rokeach excluded ‘needs’ from his values – not an approach that would be successful in natural resource management where ‘needs’ – such as Adequate resources and
A benign physical environment – are often critical determinants of wellbeing, and major components of trade-offs calculated in decision-making. It is difficult, too, to understand how the
‘security’ elements in Rokeach’s categories are not equivalent to ‘needs’. Given the exclusion of needs, the classification is not useful for natural resource management, however, his
definition of values and general approach was a strong influence on the approach taken to defining values in the paper.
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B.1.8 Table 7: TEEB (2010) and Total Economic Valuation (TEV)
Background: As can be seen from the analysis below, the types of ‘values’ used in TEV (e.g., Pearce et al., 2006; TEEB, 2010) are largely categories based on how ‘values’ are
realised and/or measured. TEV was an important step towards bringing economic analysis into the natural resources domain, and many useful methods have been
developed to support evaluation. The analysis below refers only to the classification, not to the methods developed under TEV.
TEEB Item

TEEB definitions (except as otherwise shown, all definitions are
taken from Table 5.1 on p 195)

Suitability as a category and relationship to Appendices B.2 and B.4

1. Use values

“Use values can be associated with private or quasi-private
goods, for which market prices usually exist.” (P 194)

As noted by Pearce et al. (2006, Note 1), exactly what is meant by ‘use’ is ambiguous. As a
category, it is restricted to either values linked to goods and services bought and sold in
markets, or values for which a monetary measure may be inferred from existing markets.
Thus, it is not a concept of ‘values’ in the sense of end-state values, principles, or related
concepts. Rather, it is fundamentally a category based around the definition of value as:
“The material or monetary worth of something” (Oxford Living Dictionaries), rather than
an alternative general definition of value as: “Principles or standards of behaviour; one's
judgement of what is important in life” (Oxford Living Dictionaries). The latter definition
of ‘values’ drives the other classifications examined in the tables above, and also some of
the ‘values’ listed by TEV, such as ‘altruist values’ and ‘existence values’.
This category of ‘use values’ is broken down into three further types of ‘values’ as follows.

a. Direct use value

Results from direct human use of biodiversity (consumptive or
non-consumptive).

b. Indirect use value

Derived from the regulation services provided by species and
ecosystems.

As defined, it includes, e.g., use of natural resources for food and water (= Adequate
resources); and use for recreation (= Recreational satisfaction). Aesthetic benefits of
landscapes (= Aesthetically pleasing environment) is mentioned in the text (p.194) but not
the figure or table (p.195).
The ‘regulation services’ are all processes, such as pollination, erosion control, etc. Thus,
they are not values themselves, but means to the realisation of values. Regulation
services contribute to all the other values listed in this table, and they are not a category
of value as defined in the paper. Note that using this category in analyses carries a high
risk of generating category errors and linguistic ambiguity (Wallace and Jago 2017). Some
of the processes listed could link to Benign physical environment or Protection from other
organisms (e.g., pest control); but this is unclear and reflects the ambiguity of the
classification.
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c. Option value

Relates to the importance that people give to the future
availability of ecosystem services for personal benefit (option
value in a strict sense).

‘Option value’ is, based on this definition, effectively a decision to retain the opportunity
to use a natural resource(s) to realise one or more actual values at some point in the
future. Therefore, it is not itself an actual end-state value. The most parsimonious way to
deal with ‘option value’ is to bank a specified amount of natural capital for a specified
period.
Contains the same issues as outlined for ‘use values’ above. That is, poorly defined and
relates mostly to measurement methods that may be applied. This category is further
sub-divided into the following three sub-categories:

2. Non-use values

“Non-use values from ecosystems are those values that do not
involve direct or indirect uses of biodiversity or the ecosystem
service in question.” (P 196)

a. Bequest value

Value attached by individuals to the fact that future generations
will also have access to the benefits from species and ecosystems
(intergenerational equity concerns).

b. Altruist value

Value attached by individuals to the fact that other people of the
present generation have access to the benefits provided by
species and ecosystems (intragenerational equity concerns).

c. Existence value

Value related to the satisfaction that individuals derive from the
mere knowledge that species and ecosystems continue to exist.

If intergenerational equity is the issue, then the way to plan for this is to extend the
planning period for two or more generations. That is, no additional category of ‘value’ is
needed. Also, how this value is separated from ‘option value’ and ‘existence value’ is very
unclear. In addition, note the relationships between this value and principles (Appendix
B.4).
This value is, under the definitions used in the paper, a principle – in particular, see
Fairness in Appendix B.4. Note also that altruism is perhaps more properly considered as a
personality trait, rather than as an end-state value or principle.

As written, this = Spiritual/philosophical contentment (Appendix B.2).

Summary analysis: The classification fails against the first four classification criteria established in the introduction to Appendix B.1. That is, the TEV classification:
1. Cannot be readily understood by those applying the classification. Pearce et al. (2006) acknowledge themselves that ‘use’ is an ambiguous term, yet this forms the basis for the typology.
2. Not clearly exhaustive, in that there is no obvious classification category for each benefit to be allocated to a value type. There is no unambiguous category for some of the values
outlined in Appendix B.2 (e.g., Benign physical environment).
3. Contains inherent redundancy among the categories. Most obviously, ‘indirect use values’ are means to the ‘ends’ listed in the table.
4. Is not consistent, in that components at the same level within the classification are of different types. For example, direct use, indirect use, and option values are quite different types of
values, and the last two are arguably not values at all.
Given failure against these criteria, the classification would also not meet criterion (f), and categories will not be commensurable in relation to criterion (e) (capacity for scaling).
Consequently, the TEV classification is not suitable where the aim is to fully assess utilities, synergies, and trade-offs in natural resource planning and decisions. However, we emphasise that
these comments refer only to using the classification in a natural resource planning context. In contrast, the TEV approach has generated many useful methods and important concepts, e.g.,
in environmental economics.
Note that to score TEV in Table 3 of the paper, TEEB (2010, pp 194-196) was interpreted.
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B.2 Full description of end-state values developed in the paper
The assumptions, criteria, and reasoning underpinning the value classifications are described in the paper (Sections 4.2 and 4.3). The seven criteria
developed as a basis for the classification are that the classification should be:
a. Readily understood by those applying the classification.
b. Exhaustive, in that there is a classification category for each item to be allocated to a value type.
c. Redundancy-minimizing among categories. That is, each item to be classified fits only within one value category. Also, there should be situations where
each value may be realised independently of all other values.
d. Consistent, in that components at the same level within the classification are of the same type. In natural resource management, this is interpreted as
that end-state values always relate to a specific composition and/or structure of elements; and that each value is the penultimate response to a set of
‘why’ questions where ‘wellbeing’ is the ultimate answer (See Section 3 of paper).
e. Scalable, that is, may be applied across the full range of relevant spatial and temporal scales.
f. Linked to a supporting theory and/or model;
g. Structured so that the relationship between values and the ways in which they are satisfied may be analysed. This should be an outcome of the
previous criteria; however, this specific criterion emphasises the point.
As noted in Appendix B.1, no classification of values will meet the above criteria with zero ambiguity in all situations. Where there is ambiguity, it is
important that those involved in any assessment agree on criteria that ensure consistent scoring and analysis to avoid issues such as double counting. In
making these decisions it is important to recognise when a single element delivers multiple values, each of which should be independently calculated. For
example, a house (an element) may provide Protection from other organisms (e.g., mosquitoes), a Benign physical environment (e.g., warmth), and an
Aesthetically pleasing environment. Following the classification below, each of these values would be independently rated and ‘added’. Other cases are less
clear. For example, do we treat disease organisms in drinking water as an issue of Adequate resources, or as a case where Protection from other organisms
is an issue? In the classification below, we propose that Protection from other organisms be treated as the category for disease organisms, and the quantity
of potable water would relate to Adequate resources. See Appendix B.1.3, Table 2, for an example of the confusion that may result if Protection from other
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organisms is scattered throughout a classification. Ultimately, decisions on these matters will depend on the task at hand. In several places in Appendix B.2,
we have indicated where boundaries may be a particular issue, but in general, such matters will depend on the planning circumstances.
Based on: the reasoning in the paper, the above seven criteria, an examination of the literature, and applied experience; the end-state values listed in the
table below are proposed as those applicable to natural resource management. Natural resources are taken to include all the natural elements of a
specified area including: biotic elements; abiotic elements (i.e., soil, rocks, geological structures, air, water); and energy (as represented in potential energy,
such as firewood, wind, sunlight, and coal). At least one reference is cited with each category to show either the application of these categories, or their
constituents, in the literature. Appendix B.1 explored alternative value classifications that are representative of those in the literature and explains why
some categories in these texts were rejected as not meeting the assumptions and/or criteria developed in the body of the paper.
Finally, it is emphasised that this classification is focused on natural resources and the values that humans may obtain from them. Therefore, we have not
sought to explore values other than those that might be obtained from natural resources. Additional values are likely to arise if one considers values and
wellbeing in more general terms. For example, Narayan et al. (2000) discuss ‘Bodily Wellbeing: Being and Appearing Well’. Although this is largely covered
by categories in Appendix B.2 – certainly as pertains to natural resources – a more general view of wellbeing may generate an additional category.
In the classifications of others that are reviewed we have retained the order of the original author. However, the end-state values below are listed in
alphabetical order.
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Value

Description of value and examples relating to natural resources

Adequate resources
▪
Food
▪
Air
▪
Drinking water

Having sufficient food, air, and water to support energetic needs, growth, and structural maintenance. This category also includes materials that supply energy for
cooking food, but not energy required for warmth (see Benign physical environment below). Natural resources contribute significantly to this value, both directly as food
and indirectly. An example of the latter is the use of naturally vegetated catchments to generate water resources. Adequate resources is an essential component of any
classification that is related to human wellbeing (e.g., Doyal and Gough, 1991; Kettunen and ten Brink, 2013; Max-Neef, 1992; Narayan et al., 2000).

Aesthetically pleasing
environment

Living in, and having access to, aesthetically pleasing environments – that is, places where the structure and composition of elements give sensory pleasure. This category
includes the scenic and other aesthetic values of landscapes, beauty of wildflowers and birds, etc. May include sounds and smells as well as sight. Many studies show that
people’s aesthetic appreciation of landscapes is linked to specific properties of the environment. See, e.g., Williams (2017) for a general account that includes aesthetic
examples, and Lindemann-Matthies et al. (2010) for a specific example related to vegetation structure and composition. This category is sometimes identified simply as
‘aesthetics’ – e.g., Brown and Reed (2012).

Benign physical
environment

An environment in which the physical properties lie within minimum and/or maximum boundaries (e.g., lead concentrations, temperature) that are conducive to
wellbeing. This category includes:
▪
Protection from the climate provided by natural materials used in the construction of houses and other buildings, and the manufacture of clothing
▪
Shade and shelter from natural vegetation
▪
Dust reduction through retained native vegetation, with positive impacts on human health
▪
Low levels of dangerous chemicals in the environment, e.g., lead, cadmium, etc.
▪
Firewood for warmth
▪
Benign physical structure of the environment (e.g., absence of steep cliffs near dwellings).
In some form this category is widely represented in existing typologies, but often as an incomplete sub-category such as shelter (e.g., Max-Neef 1992). See also Doyal and
Gough (1991). Note that, here, water as an adequate resource is listed separately from the issue of water quality. The latter relates, within this classification, to items
under either this category or Protection from other organisms. This approach avoids the double counting and other confusion that may occur when physical aspects of
the environment are treated within different categories of the one classification. For example, see Doyal and Gough (1991, summarised in Appendix B.1.3, Table 2).
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Having sufficient access to the information contained in nature to support knowledge-heritage needs. Just as libraries contain a wealth of knowledge, natural elements
hold a wide range of information that may be accessed for scientific research, educational uses, and heritage-related purposes. For example, plants, animals, and rock
formations are one source of indigenous cultural knowledge. At the same time, these elements are widely used for research and educational purposes. It might be argued
that Knowledge-heritage is merely a means to the other ends listed in this table. Nevertheless, there is a philosophical argument that knowledge has intrinsic value
(Williamson, 2000), although this is contentious (Pritchard and Turri, 2014). Other philosophers define various forms of knowledge as important components of wisdom,
including knowledge of how to live well (e.g., Grimm, 2015; Ryan, 2012, 2014). Grimm (2015) links wisdom directly to wellbeing. In this context, it is interesting to note
the work of Shao and Perkins (2017) who found that self-improvement (knowledge/learning/education) and self-cultivation (spiritual-moral development) are important
motivators for travel by Chinese tourists. In our classification self-improvement, including self-knowledge, relates to Knowledge-heritage fulfilment; and self-cultivation
relates to Spiritual-philosophical fulfilment. In our experience, knowledge-heritage is frequently identified as an important value by stakeholder groups (e.g., Wallace et
al., 2016). Aspects of this category are often included in other value typologies as one or more of heritage, history, understanding, learning, and education (e.g., Brown
and Reed, 2012; Doyal and Gough, 1991; Max-Neef 1992).
This category may encompass information, e.g., genetic information on potential food plants, that contributes to another category, in this example Adequate resources.
Such information would normally be ‘counted’ in the category to which it directly contributes – however, it could also be included here, in which case a consistent
approach needs to be adopted to avoid double counting. We view Knowledge-heritage fulfilment as an end in itself, and thus an end-state value. However, there are
clearly alternative approaches.

Meaningful occupation

Broadly defined here as work occupation or equivalent that provides one or more people with satisfying tasks. While such tasks are often remunerated, e.g., park rangers
and guides, it also includes volunteers who gain meaningful occupation (unpaid) based on natural resources. In one form or another this category is widely represented in
existing typologies (e.g., Max-Neef, 1992; Narayan et al., 2000). In his book on ethics and values in organisational psychology, Lefkowitz (2003, p 62) notes that “…work
provides a critical source of self-identity, social recognition, and self-realization – when it is meaningful work that allows the expression of some autonomy.”

Protection from other
organisms

The security that comes from living in an environment in which the presence of other organisms, including disease organisms and humans, does not harm wellbeing.
Natural resources help to maintain our health by protecting us from other organisms through, for example:
▪
Medicines derived from natural organisms (e.g., Kettunen and ten Brink, 2013); and
▪
Biological elements as a form of disease suppression, e.g., as outlined by Civitello et al. (2015).
In one form or another this category is widely represented in existing typologies. However, it may be mixed across several, different categories e.g., Doyal and Gough
(1991).

Recreational
satisfaction

The fulfilment that people derive from leisure activities. The importance of natural resources as a basis for leisure activities is well-known and broadly recognised in
typologies related to natural resources (e.g., Brown and Reed, 2012; Max-Neef, 1992). Includes passive recreation (bird watching, nature photography) and more active
recreation which may involve significant construction works (e.g., boating facilities on natural lakes). Nussbaum (2006) also notes the importance of play. Research links
recreation in natural environments to both physical and mental health (Williams, 2017). There are strong links between recreation and aesthetic values – nevertheless,
they may be achieved independently of each other, and are thus additive rather than one encompassing the other. A similar situation may arise in the case of
Recreational satisfaction and Meaningful occupation.
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The fulfilment one achieves through strong family and community relationships. Here we focus on end states that fit our classification criteria, and these tend (in the
literature) to fall into two distinct aspects:
Family fulfilment: includes belonging to a family (e.g., a kin group) that usually entails:
▪
Reproductive success and sexual satisfaction
▪
Loving, harmonious and supportive relationships
▪
Sense of familial belonging
▪
Some close friendships, not necessarily within the immediate kinship group.
Community fulfilment: includes belonging to a group, or groups, and usually entails harmonious and supportive relationships at a group level. Leads to sense of social
belonging and influences self-respect and dignity. Note that there is no hard boundary between family and community fulfilment.
This category is widespread in the literature, but not well-defined, and classifications often include a confusing mix of social capital, principles, and end-state values.
Narayan et al. (2000) provide a useful example of the ways in which this category is treated in the literature. See also the entries for Doyal and Gough (1991), Max-Neef
(1992), and Nussbaum (2006). The connection between the items in this category and natural resources is often indirect – e.g., as an additional value associated with
Recreational satisfaction, Spiritual-philosophical fulfilment, Knowledge-heritage.

Spiritual-philosophical
fulfilment

The fulfilment that arises from meeting, to a sufficient extent, one’s spiritual-philosophical needs to achieve wellbeing. The positive association between spirituality
(including religiosity) and wellbeing has been widely documented (Páez et al., 2017; Garssen et al., 2016), although causal relationships may be unclear (Garssen et al.,
2016). Garssen et al. (2016, p 141) view spirituality as encompassing “…three main dimensions: connectedness with oneself, connectedness with others and nature, and
connectedness with the transcendent. The term ‘transcendence’ may, but does not necessarily, represent God.” Viewed in this way, philosophical beliefs encompassing
these dimensions may also be ‘spiritual’ and encompass a wide range of beliefs including those concerning biodiversity conservation ethics and the ‘intrinsic’ value of
nature. Interpreting the descriptions of Páez et al. (2017) and Taliaferro (2014) more broadly, we may view humans as operating within either an explicit or implicit set of
philosophical beliefs that:
▪
Establish and explain the meaning of existence and the place of humans in the universe, and whatever may lie outside the universe
▪
Provide guidance for how we should live our lives and interact with other people, other organisms, and the inanimate world.
Natural resources are often an important part of spiritual-philosophical frameworks defined in these terms, and Spiritual-philosophical fulfilment is represented in most
classifications of values linked to the natural environment (e.g., Brown and Reed, 2012).
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B.3 Current categories of principles
As defined in the paper, principles are ethical properties of behaviour and thus relate to morality, which is:
“an informal public system applying to all rational persons, governing behaviour that affects others, having the lessening of evil or harm as its main goal, and
including what are commonly known as the moral rules, moral ideals and moral virtues…That morality has no one in a position of authority is one of the most
important respects in which it differs from law and religion” (Gert 2015 p 686).

We accept this sense of morality; however, we couch principles in positive terms (e.g., just behaviour), rather than in terms of rules or prohibitions. Below
we will also use the term ‘virtue’. According to the Oxford English (Living) Dictionary, the two relevant definitions of virtue in this context are:
1. “Behaviour showing high moral standards.”
2. “A quality considered morally good or desirable in a person.”
Thus, we may use virtues either to describe the quality (a property) of a person, or of their behaviour. It is important to emphasise that here we are
interested in sense (1) above, that is, virtues (morals) as properties of behaviour, not of individuals (sense 2 above). In group deliberative planning for
natural resources, it is the ethical properties of behaviour that are important when defining values as principles. Whether group individuals are virtuous
may be an issue that needs to be considered in the total planning context, but that is outside the scope of this treatment. Finally, the boundaries among:
ethics, morality and virtues are far from clear. Broadly speaking, ethics is the study of morality, but the two terms are sometimes treated as synonyms,
while virtue, as the definitions above show, relates to morality of behaviour or persons.
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Taking Comte-Sponville (2003) as a starting point there are potentially 18 ethical properties of behaviour that one might apply as principles. And these are
positive ethical principles. If one were to add rules including prohibitions, Hursthouse (2013, p 13) in an indicative starter list provides 32 examples of
‘don’ts’! Working with groups, something far simpler is required, at least as a starting point in a natural resource management planning context. The list of
end-state values in Appendix B.2 was based on over a decade of research and application. In the case of principles, there has been one, encouraging test
application of Haidt’s (2012) categories, plus literature research. The final classification of proposed categories (Appendix B.4) is largely based on integrating
the work of Comte-Sponville (2003) and Haidt (2012). However, this work has been checked against the governance criteria developed by Lockwood (2010)
and Lockwood et al. (2010), plus some of the guiding ideas in corporate governance (e.g., Arjoon 2006, Kaptein 2017, Lefkowitz 2003). Below, we have
outlined the principles developed by Comte-Sponville (2003), Haidt (2012), Lockwood (2010) and Lockwood et al. (2010), and Rokeach (1973) in separate
tables together with commentaries on the relevance of their principles to those proposed here for natural resource management (Appendix B.4). We have
followed the assumptions and criteria developed in Section 3 of the paper. The eight criteria developed as a basis for the classification are that the
classification should be:
a.
b.
c.
d.

Readily understood by those applying the classification.
Exhaustive, in that there is a classification category for each item to be allocated to a value type.
Redundancy-minimizing among categories. That is, each item to be classified fits only within one value category.
Consistent, in that components at the same level within the classification are of the same type. See Section 3.1.2 of the paper for the assumptions that
define ‘same type’.
e. Scalable, that is, may be applied across the full range of relevant spatial and temporal scales.
f. Linked to a supporting theory and/or model.
g. Structured so that the relationship between values and the ways in which they are satisfied may be analysed. This should be an outcome of the
previous criteria; however, this specific criterion emphasises the point.
h. Consistently appropriate for group planning and decision-making in natural resource management. In other words, principles consist of those that one
could reasonably apply to all, or nearly all, behaviours in group planning for natural resource management.
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The use of ‘could’ in (h) is important. We make no judgement concerning the relative importance of principles, or whether any one or more of the principles
‘should’ be applied. A second test we used in applying this criterion was to ask whether, given the current list in Appendix B.4, the addition of any further
principle might make a significant contribution to group processes. Using these tests, we considered, for example, that ‘generosity’ and ‘love’ were not
generally relevant to group deliberative processes. Thus, criterion (h) focuses attention on the key principles relevant to group behaviour in a planning
context.
No classification of values will meet the above criteria with zero ambiguity in all situations. Where there is ambiguity, it is important that those involved in
any assessment agree on a classificatory process to manage any ambiguity and thus ensure consistency in scoring and analysis.

B.3.1 Table 1: Comte-Sponville (2003)
Background: Comte-Sponville gives an expansive account of the virtues from a philosophical perspective. It is not always easy to draw out a short, definitional statement
from his account. Nevertheless, he provides an informative coverage of items that might be considered as virtues, and this provides a broad treatment within which to
consider which principles might be relevant to group planning in natural resource management. Comte-Sponville uses ‘virtue’ in both the senses outlined above – in the
right-hand column we use the term to describe behaviour. Many of the items are more relevant to the properties of individuals than to principles.
ComteSponville Item

Comte-Sponville definition (summarised)

Suitability and relationship to Appendix B.4

1. Politeness

“…a compliance with usage and its established rules, with the normative play of
appearances – a compliance with the world and the ways of the world.” (P 10)

As a principle of behaviour may be summarised as acting in accord with the
accepted courtesies and ceremonies of the relevant socio-cultural context. Involves
being civil and respectful = Politeness.

2. Fidelity

“Fidelity is the virtue of memory; it is memory itself as a virtue.” (p 19)

Fidelity is perhaps best viewed as acting loyally to that which is good, in this
context, the other virtues. However, compare this with Haidt’s view of loyalty in
relation to social groups and the evolution of moral behaviour. Fidelity forms part
of Fairness in Appendix B.4.
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3. Prudence

“Good motives aren’t enough, and it would be wrong to act as though they were;
hence an ethic of responsibility requires that we answer not just for our
intentions or principles but also for the consequences of our acts, to the extent
that they can be foreseen. It is an ethic of prudence…” P31

This focuses on prudence as not only acting well but acting well to achieve good
ends that are responsibly sought. For example, foreseeable collateral damage to
others should be avoided. There is some ambiguity in the text concerning whether
prudence is applied to both means and ends, but as a principle we view prudence
as acting well and responsibly to achieve end-state values, = Prudence.

4. Temperance

“Temperance is the voluntary regulation of life force, a healthy affirmation of our
power to exist… an affirmation especially of the power of the mind over the
irrational impulses of our affects or appetites. Temperance is not an emotional
state; it is an ability, which is to say, a virtue.” P 43

Although moderation is a virtue, it is rarely applicable to group planning in natural
resource management (criterion (h)). However, from a group perspective, this
could be construed as a criterion for belonging to the group in the first place, in
which case it is a preferred property of individuals, not a principle of behaviour.
Note that temperance is linked in the principles with Sanctity (Appendix B.4).

5. Courage

“…the capacity to overcome fears…” (P 44)

Comte-Sponville notes that, according to Aristotle, courage falls between
cowardliness and temerity. From a group planning and decision-making
perspective, although courage will have a place, it is not a virtue that one would
aim to apply in all or most situations, therefore has not been included in the
proposed list of principles (i.e., criterion (h) applied).

6. Justice

“Justice hinges entirely on this twofold respect, a respect for legality in the polis
and for equality among individuals…These two meanings, though interconnected
(justice requires that individuals be equal before the law), are nonetheless
distinct.” (P63)

Justice is a highly complex topic, but these quotes capture the concept. Note that
equality may be established juridically or morally and has much to do with fairness
and proportionality, = Fairness.

7. Generosity

“…to be just, in the moral sense, is to refuse to place oneself above the law or
above one’s fellowman…justice is the virtue that leads each person to try to
overcome the temptation to place himself above everything and consequently to
sacrifice everything to his own desires and interests…To each his share, neither
more nor less…and to myself…as though I were any other person.” Pp 73-4, italics
in the original)
“Is the virtue of giving. But unlike justice, which requires that we give ‘to every
man his own’, …generosity entails giving the other person what is not his but
yours, which he lacks.” (P 86)
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“Sharing in the suffering of another does not mean that one approves of him or
shares whatever good or bad reasons he has for suffering; it means that one
refuses to regard any suffering as a matter of indifference or any living being as a
thing. This is why compassion is universal in its principle and the more moral for
not being concerned with the morality of its objects (and it is in this unconcern
that compassion leads to mercy).” (P106)

Covered by Care in the table of proposed principles. Also note the link with Care for
non-human organisms in Appendix B.4.

“Virtue though it is, there’s no getting around the fact that compassion is also
very much a feeling; as such it is something we either do or do not feel – it cannot
be called up on command…[compassion] is not our duty …it is our duty to nurture
the capacity in us to feel it.” (P116)
9. Mercy

“Mercy, as I take this word to mean, is the virtue of forgiveness – or, better yet,
its truth.” (P118)

Covered by Care in the table of proposed principles.

“[Forgiveness] means that one has ceased to hate, which is indeed the definition
of mercy: the virtue that triumphs over rancor, over justified hatred (in this
respect mercy goes beyond justice), over resentment, over the desire for revenge
or punishment; the virtue that forgives not by expunging the wrong – an
impossible charge, in any case – by stilling the grudge we bear against the person
who offended or harmed us.” (P119)
10. Gratitude

“Gratitude: the pleasure of receiving, the joy of being joyful.” (P132)

One needs both these statements to get a sense of the virtue. While admirable,
does not fit criterion (h).

“Gratitude, then, is the secret of friendship, not because we feel indebted to our
friends, since we owe them nothing, but because we share with them an
overabundance of common, reciprocal joy.” (P139)
11. Humility

“Humility…is the extreme awareness of the limits of all virtue and of one’s own
limits as well. This discretion is the mark…of perfect lucidity and unwavering
standards…acknowledgement of all that we are not.” (P 140)
“Humility is the effort through which the self attempts to free itself of its illusions
about itself and – since these illusions are what constitute it – through which it
dissolves.” (P140)
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“Neither self-glorifying nor self-hating, the simple person is what he is, simply,
straightforwardly, unaffectedly…” (P 149)
“Simplicity is also the opposite of duplicity, complexity, and pretension.” (P 150)

Interpreted here as accepting oneself and just ‘being’, at the same time avoiding
duplicity, complexity, and pretension. This item is considered to fail against
criterion (h) – it is unlikely to be relevant to most group planning and decisions.
Also note the overlap with ‘good faith’ below.

13. Tolerance

“To tolerate means to accept what could be condemned or allow what could be
prevented or combated. It means renouncing some of one’s power, strength, or
anger. Thus, we tolerate the whims of a child or the positions of an adversary, but
such forbearance is virtuous only if it involves self-control…” (P 159)

This is a virtue that will frequently be required, = Tolerance. How this relates to
‘acceptance’ is an interesting issue.

14. Purity

Comte-Sponville discusses physical purity, i.e. “what is pure is clean, spotless,
unsoiled.” (P 174). Then discusses religious purity: “…all religions, or nearly all,
make a distinction between that which the law dictates or allows – the pure – and
that which it forbids or punishes – the impure.” (P175). Purity exists whenever
love ceases to be “mixed with self-interest…” (P 182)

This is a complex approach, and the quotations do not fully capture ComteSponville’s thinking. In the context of natural resource management by groups,
Haidt’s approach will be more appropriate, and this link is made in the principles
through Sanctity.

15. Gentleness

“…courage without violence, its strength without harshness, its love without
anger.” (P 186)

Linked to Care in the proposed principles.

16. Good faith

“…is both a psychological fact and a moral virtue. As a fact, it consists of the
agreement of our acts and words with our inner life, of our inner life with itself.
As a virtue, it consists of love or respect for truth… someone of good faith says
what he believes, though he may be wrong, and believes what he says.” (P195)

This is equivalent to honesty, but in an expansive form. One might interpret this as
part of justice, but it does seem to be a useful entry on a starting list of ethical
properties for group behaviour and is included; = Honesty.

“…good faith goes beyond sincerity…sincerity means not lying to others; good
faith means lying neither to others nor to oneself.” (p 196)
“Some will say that good faith proves nothing, and I have to agree. After all, the
world abounds in sincere bastards, in horrors perpetrated in good faith…Good
faith is no more a sufficient or complete virtue than fidelity or courage is. It does
not take the place of justice, generosity, or love. But what would something like
bad-faith justice amount to?...some corrupt imitation…Virtue devoid of good faith
is bad faith and not virtue.” (P 197)
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17. Humour

“That humour is a virtue ought not surprise us. Taking oneself completely
seriously is always a fault. Humour prevents us from doing so and, beyond the
pleasure it affords us, is valued for that reason.” (P211)

Does not meet criterion (h) concerning relevance for group principles in natural
resource management planning and decisions, although perhaps a desirable
property of group members.

18. Love

“…to love is to take pleasure in seeing, touching, feeling, knowing or imagining.”
(P 249). This definition occurs after Comte-Sponville has noted that: “Just as there
are different desires for different objects, so too, if love is desire, there should be
different loves for different objects of our love…[such as]…wine or music, a
woman or a country, one’s children or one’s work, God or power.” (P 249)

Comte-Sponville divides love into Eros (passionate love), Philia (love for friends,
children) and Agape (love for enemies). In a natural resource planning and decision
context, a form of love may be present given this broad definition, but, in terms of
the criteria, it is not consistently present as an ethical property of behaviour,
therefore not included in the proposed principles (criterion h).

Summary of analysis: Comte-Sponville’s (2003) scan across the virtues covers the breadth of items that might be considered as principles for group deliberative processes, and many have
been included in Appendix B.4. In some cases, the virtues are more appropriately considered as properties of individuals, rather than as properties of behaviour. Note, too, that the
boundaries between categories are often diffuse.
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B.3.2 Table 2: Haidt (2012)
Background: In his book, The Righteous Mind, Haidt (2012) describes six foundations of moral behaviour. His perspective is that of a social psychologist. Haidt’s six
foundations of moral behaviour are outlined in the table below. The short definition in this table is based on an interpretation of Haidt’s text, the examples under the
‘typified by’ heading are extracted from Haidt’s text; and the examples in the fourth column list the virtues from Comte-Sponville (2003) that seem closest to Haidt’s terms
– noting, however, that the two approaches are very different, and the links are approximations only. All Haidt’s categories have been included in Appendix B.4 as shown in
the far right-hand column.
Haidt’s categories

Short definitions (interpretations of Haidt)

Typified by (Examples taken from Haidt)

Closest virtues in ComteSponville

Relationship to Appendix B.4

1. Care-harm

Concern for the welfare of others.

Compassion, caring, kindness.

= Care

2. Fairness-cheating

Treat people with justice (defined broadly),
includes the concept of proportionality (to
each based on their contribution).

Fairness, justice, trustworthiness, fidelity,
reciprocity, equality.

Mercy, gentleness,
compassion.
Justice, good faith.

3. Loyalty-betrayal

Loyal to the group.

Fidelity.

= Loyalty

4. Authority-subversion

Exercise authority over the group to which
one is responsible with due respect for their
wellbeing, prudent leadership. For those
led, to respect authority where it is used in
this manner (Not power).
Manage your body and relationships in
accord with society’s mores, sense of the
sacred.

Loyalty, patriotism, self-sacrifice, group
pride.
Obedience, respect deference, legitimacy.

Politeness.

= Respect for authority

Temperance, chastity, piety, cleanliness.

Purity, temperance.

= Sanctity

Equality of rights, through to
libertarianism, political equality, social
justice.

Justice contains much of this
in Comte-Sponville.

= Liberty

5. Sanctity-degradation

6. Liberty-oppression

Allow people to make decisions for
themselves, equality of rights.

= Fairness

Human authorities responsible for
maintaining order and justice.

Summary: as noted above, all the categories in Haidt (2012) have been taken across into Appendix B.4. Note that Haidt’s work is informed by his cross-cultural experience.
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B.3.3 Lockwood (2010) and Lockwood et al. (2010) on governance
Background: We reviewed two recent papers on governance to ensure there were no issues listed in that context that we had missed from the list of principles. Lockwood
(2010) notes that:
“Protected area governance concerns the structures, processes and traditions that determine how power and responsibilities are exercised, how
decisions are taken, and how stakeholders have their say (Graham et al., 2003).” (Lockwood 2010).
Given this definition, it is clear that ‘governance’ and ‘principles’ are not synonymous, although the latter may contribute to the elaboration, in practice,
of the former.
Term

Definition

Relationship to proposed principles (Appendix B.4)

1. Accountability

“Accountability concerns:
•
the allocation and acceptance of responsibility for decisions and actions;
•
the extent to which a governing body is answerable to its constituency;
•
the extent to which a governing body is answerable to ‘higher-level’ authorities; and
•
allocation of responsibilities to those institutional levels that best match the scale of issues
and values being addressed.” (Lockwood 2010, p 759)

Covered in Appendix B.4, where relevant, by a
combination of the principles of Liberty, Fairness,
Authority, and Prudence.

2. Capability

“Capability refers to the systems, plans, resources, skills, leadership, knowledge, and experiences
that enable organizations, and the individuals who direct, manage, and work for them, to
effectively deliver on their responsibilities.” (Lockwood et al., 2010, p996). This item is not listed
in Lockwood (2010).

Relevant to governance, but not an ethical property of
behaviour.

3. Connectivity

“Connectivity requires:
•
effective coordination within and between levels of protected area governance;
•
coherence in broad policy intent and direction within and between levels of protected area
governance; and
•
effective liaison between protected area authorities and organizations with responsibilities
for tourism, forestry, agriculture and fisheries policy, planning and management.” (Lockwood
2010, p 761). Note that this is titled ‘Integration’ in Lockwood et al. (2010).

These are appropriate for governance in general but are
not ethical properties of behaviour.
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4. Fairness

“Fairness refers to:
•
the respect and attention given to stakeholders’ views;
•
reciprocal respect between higher and lower level authorities;
•
consistency and absence of personal bias in decision making;
•
recognition of human and indigenous rights;
•
recognition of the intrinsic value of nature; and
•
the consideration given to the intra- and intergenerational distribution of costs and benefits
of decisions.” (Lockwood 2010, p 760)

Covered in Appendix B.4, where applicable, by the
principles of: Fairness, Liberty, Politeness, Prudence;
except for the intrinsic value of nature, which is covered
under a specific, proposed principle (Care for non-human
organisms).

5. Inclusiveness

“Inclusiveness refers to the opportunities available for all stakeholders to participate in and
influence decision-making processes and actions.” (Lockwood 2010, p 760)

Covered by principles of: Liberty and Fairness.

6. Legitimacy

“refers to (a) the validity of an organization’s authority to govern that may be (i) conferred by
democratic statute; or (ii) earned through the acceptance by stakeholders of an organization’s
authority to govern; (b) that power being devolved to the lowest level at which it can be
effectively exercised; and (c) the integrity with which this authority is exercised” (Lockwood et al.
2010, p991).

Covered in Appendix B.4 by the principles of: Liberty,
Fairness, and Authority.

7. Resilience

“Important elements of resilient governance for protected areas are:
•
finding the right balance between flexibility and security;
•
incorporating new knowledge and learning into decision making and implementation;
•
anticipating and managing threats, opportunities and associated risks; and
•
systematically reflecting on individual, organizational and system performance.” (Lockwood
2010, p761). Note that this is titled ‘Adaptability’ in Lockwood et al. (2010).

Effectively covered under Prudence, and otherwise issues
for governance in general, rather than ethical properties of
behaviour.

8. Transparency

“Transparency refers to:
•
the visibility of decision-making processes;
•
the clarity with which the reasoning behind decisions is communicated; and
•
the ready availability of relevant information about a governance authority’s performance.

Covered in Appendix B.4 by the principles of: Authority,
Fairness, and Prudence.

Summary comment: Governance covers items, such as ‘capability’ and ‘connectivity’, that relate to levels of skills, competence, and knowledge, in addition to principles. All the principles
mentioned in the above treatment of governance are covered in Appendix B.4.
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B.3.4 Hursthouse (2013, p 12)
Background: In his article on Virtue Ethics, Hursthouse (2013, p 12) makes the following comment concerning the lists of virtues and vices:
“It is a noteworthy feature of our virtue and vice vocabulary that, although our list of generally recognised virtue terms is comparatively short,
our list of vice terms is remarkably, and usefully, long, far exceeding anything that anyone who thinks in terms of standard deontological rules
has ever come up with. Much invaluable action guidance comes from avoiding courses of action that would be irresponsible, feckless, lazy,
inconsiderate, uncooperative, harsh, intolerant, selfish, mercenary, indiscreet, tactless, arrogant, unsympathetic, cold, incautious,
unenterprising, pusillanimous, feeble, presumptuous, rude, hypocritical, self-indulgent, materialistic, grasping, short-sighted, vindictive,
calculating, ungrateful, grudging, brutal, profligate, disloyal, and on and on.”
Summary comment: This is sufficient to emphasise that we should focus on the positive aspects of ethical (virtuous) behaviour. It is also a reminder that, for group
deliberative processes, over-long lists should be avoided wherever practicable given the complexity they add to planning processes.

B.3.5 Table 4 Rokeach (1973)
Rokeach (1973, page 5) defined a value as “an enduring belief that a specific mode of conduct or end-state of existence is personally or socially preferable to an opposite or
converse mode of conduct or end-state of existence.” He separated values into terminal values, which are broadly equivalent to end-state values, as outlined in Appendix
B.1 (Table 7); and as instrumental values, which are either moral properties of behaviour or competencies (see below). We explore Rokeach’s terminal values in Appendix
B.1 (Table 7), noting how they relate (or not) to the classification of end-state values in Appendix B.2. Here, we explore Rokeach’s instrumental values in relation to the
principles outlined in Appendix B.4. Note that Appendix B.4 aims only to cover ethical properties of behaviour. We view competencies as properties of individuals, but not
values as principles. Thus, competencies are excluded from the principles proposed in Appendix B.4.
Term in Rokeach

Definition in Rokeach

Relationship to proposed principles (Appendix B.4)

1. Ambitious

Hard-working, aspiring.

2. Broadminded

Open-minded.

A competency, therefore not used as a principle, however, important aspects of this are covered
under the notion of reciprocity (see Fairness in Appendix B.4). Also note the potential link to
personality type.
= Tolerance.

3. Capable

Competent, effective.

A competency, therefore not included here as a principle, although Prudence (Appendix B.4) is a
related concept.
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4. Clean

Neat, tidy.

= Sanctity.

5. Courageous

Standing up for your beliefs.

As noted above, from a group planning and decision-making perspective, although courage could be
used as a principle, it is not a virtue that one would aim to apply in all or most group situations,
therefore has not been included in the proposed list of principles (criterion h).

6. Forgiving

Willing to pardon others.

Sufficiently covered by Care, Tolerance and Fairness for group situations.

7. Helpful

Working for the welfare of others.

= Care.

8. Honest

Sincere, truthful.

= Honesty.

9. Imaginative

Daring, creative

Competency, therefore not used as a principle.

10. Independent

Self-reliant, self-sufficient

Competency, therefore not used as a principle, although may be related to Liberty.

11. Intellectual

Intelligent, reflective

Competency, therefore not used as a principle.

12. Logical

Consistent, rational

Competency, therefore not used as a principle.

13. Loving

Affectionate, tender

Not considered applicable in group situations for natural resource management (criterion h).

14. Obedient

Dutiful, respectful

= Respect for authority.

15. Polite

Courteous, well-mannered

= Politeness.

16. Responsible

Dependable, reliable

= Prudence, Care, Honesty.

17. Self-controlled

Restrained, self-disciplined

Could be interpreted as a principle, however, this would seem to be sufficiently covered by the
principles of: Care, Fairness, Politeness, Prudence, and Tolerance.

Summary of analysis: Excluding principle 11 from Appendix B.4, which relates to Care for other organisms, at least seven, and potentially eight, of the remaining 10 items in
Appendix B.4 are covered in Rokeach’s table depending on how one matches the various definitions. Given that they were developed independently, this is an encouraging
level of consistency.
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B.4 Categories of principles (proposed)
The following principles are based largely on a combination of Comte-Sponville (2003) and Haidt (2012). Although the principles are listed as nouns, they
are presented as part of an adverbial phrase. For example, ‘our group behaves with care’. Or, using the short definition, ‘our group behaves with [or ‘by’ for
some items] concern for the welfare of others’. This is consistent with the definition of principles as ethical properties of behaviour. Definitions of words
that are underlined are provided in Table 1 (Appendix B.3.1), the classification of Comte-Sponville (2003). It is important to note that the customary law of
indigenous peoples may be viewed as embodying principles in the sense used here.

Principle i.e., our
group behaves
with:

Proposed short definition

Comments

1. Care

Concern for the welfare of others
(based on Haidt).

Characterised by empathy with the situation of others and concern for their welfare. Actions typically compassionate45, caring,
kind, and merciful.

2. Fairness

Treating people with justice
(defined broadly), includes the
concept of proportionality
(rewards to each based on their
contribution) (adapted from
Haidt).

Typified by actions that are characterised by fairness, justice, trustworthiness, fidelity, reciprocity, equality. The following
excerpts from Comte-Sponville’s (2003) section on justice provide useful context for this highly complex set of interlocked
concepts:
a. “Justice hinges entirely on this twofold respect, a respect for legality in the polis and for equality among
individuals…These two meanings, though interconnected (justice requires that individuals be equal before the law), are
nonetheless distinct.” (P63)
b. “…to be just, in the moral sense, is to refuse to place oneself above the law or above one’s fellowman…justice is the
virtue that leads each person to try to overcome the temptation to place himself above everything and consequently to
sacrifice everything to his own desires and interests…To each his share, neither more nor less, as Aristotle puts it, and to
myself – here is where justice, in spite of its moderation or because of it, remains an almost inaccessible goal for each of
us – as though I were any other person.” Pp 73-4, italics as in the original).

45

definitions of the words that are underlined are provided in Table 1 (Appendix 3), the classification of Comte-Sponville (2003).

213

Appendix B

Appendices for Chapter 4

3. Honesty (good
faith)

Is “…love or respect for
truth…someone of good faith says
what he believes, though he may
be wrong, and believes what he
says.” (Comte-Sponville 2003, p
195)

The following excerpts from Comte-Sponville (2003) provide a useful summary of honesty, which Comte-Sponville calls ‘good
faith’:
a. “…is both a psychological fact and a moral virtue. As a fact, it consists of the agreement of our acts and words with our
inner life, of our inner life with itself (p 195)
b. “…good faith goes beyond sincerity…sincerity means not lying to others; good faith means lying neither to others nor to
oneself.” (p 196)
c. “Some will say that good faith proves nothing, and I have to agree. After all, the world abounds in sincere bastards, in
horrors perpetrated in good faith…Good faith is not more a sufficient or complete virtue than fidelity or courage is. It
does not take the place of justice, generosity, or love. But what would something like bad-faith justice amount to?...some
corrupt imitation…Virtue devoid of good faith is bad faith and not virtue.” (P 197)
Comte-Sponville’s ‘good faith’ is similar to honesty, but in an expansive form. One might interpret this as part of justice, but it
does seem to be useful as a separate entry on a starting list of ethical properties for groups.

4. Liberty

Allowing people to make decisions
for themselves, equality of rights
(based on Haidt).

Many writers would construe this as ‘freedom’ (e.g., Sen 1999, Nussbaum 2006) or ‘autonomy’. There is also considerable
overlap between fairness (or justice) and this category (e.g., Comte-Sponville 2003). Involves political equality, social justice,
and allowing people to make decisions for themselves.

5. Loyalty

Strong support for, or allegiance
to, a group (adapted from Oxford
Living Dictionaries).

Includes loyalty, patriotism, self-sacrifice, group pride, and fidelity.

6. Politeness

Acting in accord with the accepted
courtesies and ceremonies of the
relevant socio-cultural context.
(based on Comte-Sponville).

Involves being civil and respectful given the socio-cultural context. Comte-Sponville considers that politeness is not a virtue but
is nevertheless important. If a group cannot be polite to one another, then not much that is positive is likely to follow. We
consider ‘Politeness’ to be an important principle.

7. Prudence

Acting well (e.g., following other
principles) to achieve good ends
that are responsibly sought with
consideration of consequences
(based on Comte-Sponville).

“Good motives aren’t enough, and it would be wrong to act as though they were; hence an ethic of responsibility requires that
we answer not just for our intentions or principles but also for the consequences of our acts, to the extent that they can be
foreseen. It is an ethic of prudence…” (Comte-Sponville 2003, P31).

8. Respect for
earned authority

Applying authority with due
responsibility as a leader of
people, and respect for authority
that is so used (based on Haidt).

Authority is not the same thing as ‘power’ and is held by those humans responsible for maintaining order and justice. It is
important that authority figures earn the respect of those they lead, and how this is achieved may vary considerably depending
on the cultural context. Ideally, there should be mutual respect between leaders and the led. Actions are characterised by
obedience, respect, deference, legitimacy, politeness. Angle et al. (2017) argue the case for the positive contribution of
institutional and social hierarchies, including deference/respect, provided this meets certain conditions.

214

Appendix B

Appendices for Chapter 4

9. Sanctity

Managing bodies and relationships
in accord with society’s mores and
with a sense of the sacred (where
appropriate) (based on Haidt).

Actions typified by temperance, chastity, piety, cleanliness, purity.

10. Tolerance

To “accept what could be
condemned or allow what could
be prevented or combated. It
means renouncing some of one’s
power, strength, or anger. Thus,
we tolerate the… positions of an
adversary, but such…[behaviour is
principled]…only if it involves selfcontrol…”(Comte-Sponville 2003, p
159).

One would expect that this will be a principle that should be continuously maintained in group planning and decisions. It would
be useful to explore whether there is a positive relationship between tolerance and harmony. The form and role of the latter in
contributing to social stability in some cultures is discussed by Baggini (2018). One would also expect there to be links to other
principles including (6) and (8).

11. Care for nonhuman organisms

Concern for the welfare of nonhuman organisms.

To treat non-human organisms with respect and to avoid harming them. Although developing the details of all principles is a
socio-cultural enterprise, it will be especially so regarding the treatment of non-human organisms. Even deciding as to which
organisms this principle should apply is a challenging task. Will include avoiding cruelty and the taking of life (to the extent
practicable). This principle may be extended to inanimate elements in some cultures. For example, where physical elements are
considered to be ‘living’.
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B.6 Literature examined in development of wellbeing
concepts and value classifications for Chapter 4
The literature for the thesis was surveyed in three phases.
Phase 1, up to June 2016
During this phase, references were collected to inform long-standing applied interests surrounding
values, planning approaches, and nature conservation. This phase generated nine journal articles and a
range of grey literature publications. A long-standing interest in needs-based approaches to wellbeing,
including Maslow (1970), Max-Neef (1989) and the capabilities approach (Nussbaum, 2006), began
during this period. This phase also included accessing the work of Rokeach (1973), which was to prove
especially influential.
Phase 2, June 2016 to submission of thesis (February 2021)
During this phase, the following literature searches were undertaken:
On-line data bases: OneSearch (through the University of Western Australia) and Google Scholar were
used for searches separately using the terms: values, wellbeing (or well-being or life quality),
personality, ethics ; all in various combinations with: category mistake, environment, natural resources,
conservation, environmental conservation. Initial searches were unconstrained, but were then often
combined with additional filters, particular time, subject, and document type. Searches were also
undertaken in combination with ‘review’ as a search item.
Searching contents pages of recent, relevant journals: for example Biological Conservation, Conservation
Biology, Ecological Economics, Ecosystem Services, Environmental Values, Journal of Environmental
Management, and journals on personality and business ethics during the development of Chapter 3.
Recent contents pages in the Annual Review series were also explored.
Investigating references cited by highly relevant articles and exploring the citation lists, especially recent
citations, for the same articles.
Scanning organisational research communications for relevant, recent research. In an Australian context
The Conversation and Decision Point (since ceased) have been important.
Following suggestions from colleagues (including co-authors) and reviewers of manuscripts.
Accessing a wide range of general media seeking new lines for investigation. Public radio has proved
surprisingly productive in this regard.
Phase 3, Post submission of thesis on 11 February 2021
Following the submission of the thesis, exploration of the literature continued, and issues such as ‘social
licence to operate’ were explored. After the Viva on the 5 August, the recent (>2015) academic
literature was further investigated through a series of searches using Scopus and one further search on
Google Scholar. The details of these searches are described in Table B.6.1.
The outputs from this last set of searches uncovered some additional supporting information, and the
most relevant items have been added to the thesis. However, no significant changes to thesis content
were required by phase 3 searches. The main additions have been to, in Chapter 4, explain and
document more clearly the literature which was examined under phase 2; and to add (Chapters 4 and 6)
references relating to ‘compassionate conservation’. The latter approach outlines potential content for a
principle of ‘care for other organisms’. In addition, 26 items have been added to the selected groups of
references from the phase 2 literature searches and 12 items from phase 3 to more completely describe
the literature examined in relation to values, wellbeing, and ethical properties of behaviour. The group
references below, totalling 210 citations, do not include all the references cited in the thesis chapters,
therefore, individual chapters include additional references on their specific content. In total, 394
references are cited in the thesis (including additional items in B.6.1)
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Table B.6.1: Details of review searches in Scopus plus one additional search in Google Scholar. The first
three columns are the search attributes used.
Title/Abstract/Key
words
{intrinsic value} OR
{intrinsic values}

Publication
year
>2015

Limit to
Subject Area
Environment

No.
articles
270

Comment

{Social licence to
operate}

>2015

Environment
+ social
science

131

Searched titles as above, looking
specifically for ethical properties of
behaviour. Search on 20 August 2021

{participatory
planning} + ethics

>2015

Not restricted

4

None of direct relevance to ethical
principles. Search on 20 August 2021

{environmental
planning} + {ethical
behaviour}

>2015

Not restricted

1

Not of direct relevance. Search 20
August 2021

Wellbeing +
conservation +
natural resources

>2015

Environment
+ social
science

136

Examined all titles, and abstracts where
looked relevant. No new material.
Search 20 August 2021

Ethical behaviour OR
ethics + concepts OR
theory +{natural
resources}

>2015

Not restricted

67

As above, titles scanned for relevance,
abstracts read where appropriate, and
papers downloaded where appropriate.
Some useful supporting papers, but
nothing that challenges sthesis. Search
on 21 August 2021

Wellbeing OR {life
quality} AND
concepts OR theory
AND {natural
resources}
Well-being AND
concepts OR theory
AND {natural
resources}

>2015

Environmental
science and
Social science

105

Searched as above. Some useful
supporting papers, but nothing that
challenges thesis. Search on 21 August
2021

>2015

Environmental
science and
Social science

84

Overlap with the previous search, and
no new items found of interest.
However, this search done to cover off
that ‘well-being’ is sometimes used
rather than ‘wellbeing’. Search on 21
August 2021

{Category mistake}
OR {category
mistakes}
Google search below
Wellbeing AND
natural resources

>2015

No
restrictions

57

Relevant papers have already been
captured. Search on 21 August 2021

Approx.
35,100

Examined the first 100 refs, a few not
seen previously AND useful, but NOT
affecting anything in the thesis. Search
on 21 August 2021

>2017
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More than 500 documents about values and related areas, such as wellbeing and ecosystem services,
have been examined. Of those, 210 have been selected that represent the range of topics relevant to
value classification and wellbeing in environmental management, with a focus on natural resource
management. Many articles cross several of the topic groups used and have been allocated to the most
relevant in this context. One aim guiding selection was to represent the range of material – no attempt
has been made to be comprehensive for any of the topics, which are organised into nine general areas:
1.
2.
3.
4.

5.

6.
7.
8.
9.

Philosophical references that directly affect definition and classification of values.
Classifications of values or related entities that have either been applied in the field, or which could
be applied.
References based on the concept of ‘needs’, including some applied cases.
Wellbeing research – most of these references contain lists of wellbeing constituents that, by their
selection and structuring for presentation, are classifications. The resulting classifications often
include a mixture of end-state values and principles (as defined in the paper), plus a range of other
entities.
Documents that discuss and apply approaches based on psychological concepts of ‘values’. In
particular, they describe entities that result from the interpretation of questionnaires completed by
subjects. Therefore, they generate outcomes that are closely related to personality types, rather
than to the forms of values defined in the paper. Personality values of this type can be very
important in explaining behaviour, and in contributing to our understanding of ‘value’ in general.
However, the classifications they use are not suitable for deliberative group planning. Note that
value sets and definitions such as those in Rokeach (1973) straddle boundaries between value
types.
References dealing with the concept of ‘capabilities’.
References relating to the concept of Total Economic Value.
General references, whose contents provide additional insight into how ‘values’ should be defined,
conceptualised and classified.
References that relate to the ethical properties of behaviour, i.e., principles and governance.
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Grimm, S.R. 2015. Wisdom. Australasian Journal of Philosophy 93:139-154.
Heathwood, C. 2015. Monism and pluralism about value. Chapter 8 in I. Hirose and J Olson (eds), the Oxford
Handbook of Value Theory. Oxford University Press.
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2018 Edition), Edward N. Zalta (ed.), URL = <https://plato.stanford.edu/archives/spr2018/entries/intrinsicextrinsic/>.
Mason, E. 2015. Value Pluralism. The Stanford Encyclopedia of Philosophy (Summer 2015 Edition), Edward N. Zalta
(ed), URL: http://plato.stanford.edu/archives/sum2015/entries/value-pluralism/. Accessed 17 July 2016.
McShane, K. 2007. Anthropocentrism vs. nonanthropocentrism: Why should we care? Environmental Values
16:169-185.
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could be applied.
Alkire, S. 2002. Dimensions of human development. World Development 30:181-205.
Ansink, E., Hein, L., Hasund, K.P. 2008 To value functions or services? An analysis of ecosystem valuation
approaches. Environmental Values 17: 489-503.
Armstrong, A., Bradley, C. 2012. The ethics of wetland management and the application of a new philosophical
approach to the Somerset Levels, UK. Pp 85-108 in: Wetlands: Ecology, Management and Conservation Eds A
Baranyai and D. Benko, Nova Science Publishers, Inc. New York.
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cultural values. Ecological Economics 74:8-18.
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Environment, Helsinki.
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Appendix C. Appendices for Chapter 5
C.1 PowerPoint workshop presentation to experts
The following slides were those used at the expert workshops. Apart from typographical
changes, the only slides added were slides 13, 14, and 20. These were added to better explain
why it creates problems to mix ‘means’ and ‘ends’ in decision processes (slides 13 and 14); and
provide a simpler introduction to Model 2 (slide 20). Ultimately, these slides offered no
apparent improvement in the ease of presentation.
Where further explanation of an individual slide is required for this Appendix, this is added in
text immediately preceding the slide. The only other changes from the actual presentation
used is that four photographs have been deleted for which the copyright was unclear. None of
these were explanatory photographs. All pictures for which no source is shown were
photographed by Ken Wallace.

C.1.1 References
References on slides are, in full, as follows:
Iniesta-Arandia, I., García-Llorente, M., Aguilera, P.A., Montes, C., Martín-Lopez, B. 2014.
Socio-cultural valuation of ecosystem services: uncovering the links between values, drivers of
change, and human well-being. Ecological Economics 108: 36-48.
Meiland, J.W., 2015. Category mistake. In: Audi, R. (Ed.), The Cambridge Dictionary of
Philosophy, third ed. Cambridge University Press, New York, pp. 337-338.
Rokeach, M., 1973. The Nature of Human Values. The Free Press, New York.
Wallace, K.J. and Jago, M. 2017. Category mistakes: A barrier to effective environmental
management. Journal of Environmental Management 199:13-20.

230

Appendix C

Appendices for Chapter 5

Slide 1

Slide 2, this diagram explained in detail in Chapter3.
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Slide 3: Note the explanatory note added to the slide.

Slide 4
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Slide 5

Slide 6
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Slide 7

Slide 8, definition of values.
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Slide 9

Slide 10 used to discriminate means and ends.
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Slide 11 used to describe the mixing of entity categories.

Slide 12
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Slide 13: Note that slides 13 and 14 were added after the first workshop – see note in the
introduction to the PowerPoint.

Slide 14
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Slide 15

Slide 16
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Slide 17

Slide 18: Picture of numbat removed – figure explained around numbat management
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Slide 19

Slide 20, this slide was added after workshop 1 to improve explanation of Model 2.
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Slide 21

Slide 22
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Slide23

Slide 24
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Slide25

Slide26
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Slide27

Slide28
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Slide 29

Slide 30
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Slide 31

Slide 32
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Slide 33

Slide 34 One photograph (picture of native animal) removed due to doubts about copyright.
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Slide 35

Slide 36
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Slide 37: Two animal pictures removed over copyright doubts.

Slide 38, these were the constraints and question for workshop WA 1. Same constraints, but
different elements for each non-WA workshop. Experts also rated each of the values from a
personal perspective (the second elicitation).
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Slide 39, following two slides were used to illustrate the scoring technique.

Slide 40
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C.1.2 Ratings by experts
Following the above presentation, the experts undertook two values elicitations based on the
case study element set, and then applied the same rating technique to assess the 12
propositions concerning the ontological framework. However, in the latter case, on the
continuous scale 0 = disagree; 50 = neither agree nor disagree; and 100 = agree.

C.2 Information sheets on definitions, models, and
classifications of values
C.2.1 Background
Originally it was proposed to develop an Information Sheet 1, specifically for each workshop,
to describe the biological elements that would form the basis for the case study. However, in
practice it proved more efficient to develop these with groups at the beginning of the
workshop. The remaining workshop sheets (2 and 3) were given to each expert after they had
completed the first assessment sheet, which elicited a pre-presentation list of ‘values’ for the
biological elements in the case studies, and a definition of ‘values’ from experts (see
PowerPoint slide 5). Experts were given information sheets before the beginning of the
explanatory presentation (PowerPoint slide 6) so that they could be used during the
presentation.
Because an Information Sheet 1 was proposed, the numbering on the information packages
handed to experts is retained for the following two sheets.

C.2.2 Information sheet 2
This information sheet provided experts with a copy of the definitions used and assessed
during the workshop. In addition, definitions of ‘personality’ were provided to assist with the
interpretation of Model 2. Hard copies of PowerPoint slide 18 (Model 1) and slide 21 (Model 2)
were provided as part of this information sheet.
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Definitions of key terms: taken from Table 1 and the introduction of Wallace and Jago (2017).
Term

Definition

Category mistake

“the placing of an entity in the wrong category” or the “attribution to an entity of a
property which that entity cannot have” (Meiland, 2015, 147).

Elements

The concrete entities in a system including: water, rocks, mountains, roads,
buildings, and organisms.

Processes

The interactions (including actions, reactions, and operations) among and within
elements that lead to a state change.

Properties

The ways things are. They are the entities represented by descriptions of elements,
processes, systems, or values.

State

A specific way things are, involving one or more element, process, system, or value,
plus one or more of their properties.

System

A unit formed by all the elements of a defined space and time, including the
processes occurring within and among them.

Values (end-state
values)

Enduring beliefs concerning the preferred end states of human existence, including
those required for survival and reproductive success, which taken together
determine human wellbeing

Values (principles)

Enduring beliefs concerning the preferred ethical properties of human behaviour
that instrumentally contribute to human wellbeing.

Personality:
DeYoung (2015, p35) defines personality traits as: “probabilistic descriptions of relatively
stable patterns of emotion, motivation, cognition, and behavior, in response to classes of
stimuli that have been present in human cultures over evolutionary time.”
American Psychological Association (downloaded 11 July 2018,
http://www.apa.org/topics/personality/): “Personality refers to individual differences in
characteristic patterns of thinking, feeling and behaving. The study of personality focuses on
two broad areas: One is understanding individual differences in particular personality
characteristics, such as sociability or irritability. The other is understanding how the various
parts of a person come together as a whole.”
OED: “the combination of characteristics or qualities that form an individual's distinctive
character.”
Note that values, as defined in the table, are the conscious expression of personal beliefs
concerning preferred end states and ethical properties of behaviour. Although we may have
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beliefs concerning our personality, these may or may not be borne out by professional
analysis. In the social sciences personality types are ascribed to individuals based on their
responses to questionnaires or professional analyses of their behaviour. This is a quite
different from the conscious, personal expression of beliefs. Personality does, however,
influence our beliefs, as shown in Model 2.
References
DeYoung, C.G., 2015. Cybernetic big five theory. Journal of Research in Personality 56: 33–58.
OED (Oxford English Dictionary) – this is the Oxford Living Dictionaries on-line.
Wallace, K.J. and Jago, M. 2017. Category mistakes: A barrier to effective environmental
management. Journal of Environmental Management 199:13-20.
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C.2.3 Information sheet 3: End-state values and principles classifications
Table 1: Classification of end-state values
Value

Description of value and examples

Adequate resources

Having sufficient food, air, and water to support energetic needs, growth, and structural
maintenance. This category also includes materials that supply energy for cooking food, but not
energy required for warmth (see benign physical environment below).

Aesthetically pleasing
environment

Living in, and having access to, aesthetically pleasing environments – i.e., places where the
structure and composition of elements give sensory pleasure. This category includes the scenic
and other aesthetic values of landscapes, beauty of wildflowers and birds, etc. May include
sounds and smells as well as sight.

Benign physical
environment

An environment in which the physical properties lie within boundaries (e.g., lead
concentrations, salinity of drinking water) that are conducive to wellbeing.

Knowledge-heritage
fulfilment

Having sufficient access to the information contained in nature to support knowledge-heritage
needs. Just as libraries contain a wealth of knowledge, natural elements hold a wide range of
information that may be accessed for scientific research, educational purposes, and heritagerelated activities.

Meaningful occupation

Broadly defined here as work occupation or equivalent that provides one or more people with
satisfying tasks. While such tasks are generally remunerated, e.g., park rangers and guides, it
also includes volunteers who, from their perspective, gain meaningful occupation based on
natural resources.

Protection from other
organisms

The security that comes from living in an environment in which the presence of other
organisms, including disease organisms and humans, does not harm wellbeing.

Recreational satisfaction

The satisfaction that people derive from leisure activities. The importance of natural resources
as a basis for leisure activities is well known, and is widely represented in typologies related to
natural resources

Spiritual-philosophical
fulfilment

The fulfilment that arises from meeting, to a sufficient extent, one’s spiritual and philosophical
needs to achieve wellbeing. Includes concepts such as fulfilling a biodiversity conservation
ethic.

Social fulfilment

The fulfilment one achieves through strong family and community relationships:
Family fulfilment: includes belonging to a family (e.g., a kin group of some description) that
usually entails:
▪
Reproductive success and sexual satisfaction
▪
Loving, harmonious and supportive relationships
▪
Sense of familial belonging
▪
Some close friendships, not necessarily within the immediate kinship group.
Community fulfilment: includes belonging to a group, or groups, usually entails harmonious and
supportive relationships at a group level. Leads to sense of social belonging and influences selfrespect and dignity.
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Table 2: Classification of principles (not used during the workshop)
Principle i.e., actions
are characterised by:
1. Care

Short definition

Comments

Concern for the welfare of others
(based on Haidt).

2. Fairness

Treat people with justice
(defined broadly), includes the
concept of proportionality
(rewards to each based on their
contribution) (adapted from
Haidt).
Is “…love or respect for truth…
someone of good faith says what
he believes, though he may be
wrong, and believes what he
says.” (Comte-Sponville 2003, p
195).
Allow people to make decisions
for themselves, equality of rights
(based on Haidt).

Characterised by empathy with the situation of others
and concern for their welfare. Actions typically
compassionate, caring, kind, and merciful.
Typified by actions that are characterised by fairness,
justice, trustworthiness, fidelity, reciprocity, equality.

3. Honesty (good
faith)

4. Liberty

5. Loyalty
6. Politeness

7. Prudence

Loyal to the group (based on
Haidt).
Acting in accord with the
accepted courtesies and
ceremonies of the relevant sociocultural context. Involves being
civil and respectful (based on
Comte-Sponville).
Acting well (e.g., following other
principles) to achieve good ends
that are responsibly sought.

8. Respect for
authority

Authority applied with due
responsibility as a leader of
people, and respect for authority
that is so used (based on Haidt).

9. Sanctity

Managing your body and
relationships in accord with
society’s mores and with a sense
of the sacred (where
appropriate) (based on Haidt)
To “accept what could be
condemned or allow what could
be prevented or combated. It
means renouncing some of one’s
power, strength, or anger. Thus,
we tolerate the… positions of an
adversary, but such forbearance
is virtuous only if it involves selfcontrol…”(based on ComteSponville 2003, p 159).
Concern for the welfare of other
organisms.

10. Tolerance

11. Care for nonhuman organisms
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The following excerpt from Comte-Sponville (2003)
provides a useful summary of honesty, which ComteSponville calls ‘good faith’: “…good faith goes beyond
sincerity…sincerity means not lying to others; good
faith means lying neither to others nor to oneself.” (p
196)
Many writers would construe this as ‘freedom’ (e.g.,
Sen 1999, Nussbaum 2006). There is also considerable
overlap between fairness (or justice) and this category
(e.g., Comte-Sponville 2003). Actions, depending on
how one defines liberty, cover the gamut from equality
of rights for all through to libertarianism. Involves
political equality, social justice.
Includes loyalty, patriotism, self-sacrifice, group pride,
and fidelity
Comte-Sponville considers that politeness is not a
virtue, but that it is an important starting point – if you
cannot even be polite to one another, then not much
that is positive is likely to follow.

“Good motives aren’t enough, and it would be wrong
to act as though they were; hence an ethic of
responsibility requires that we answer not just for our
intentions or principles but also for the consequences
of our acts, to the extent that they can be foreseen. It
is an ethic of prudence…” (Comte-Sponville 2003, P31).
Authority is not the same thing as ‘power’ and is held
by those humans responsible for maintaining order
and justice. Actions are characterised by obedience,
respect, deference, legitimacy, politeness.
Actions typified by temperance, chastity, piety,
cleanliness, purity.

One would expect that this will be a principle that
should be continuously maintained in group planning
and decisions.

To treat other organisms with respect and to avoid
harming them. Will include avoiding cruelty and the
taking of life (to the extent practicable).
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C.3 Detailed background on experts
The following review sheet was provided to experts to ascertain whether any/many had read
some of the directly relevant literature (Question 1); and to obtain information on their level
of experience (Questions 2-4). All experts completed all questions.
Table 1: Review questions handed to experts.
1.

Have you read the following papers (please put a tick in appropriate
box):
a. Wallace, K.J., 2007. Classification of ecosystem services: problems
and solutions. Biological Conservation 139, 235-246.
b. Wallace, K.J., 2012. Values: drivers for planning biodiversity
management. Environmental Science and Policy 17, 1-11.
c. Wallace, K.J., Wagner, C., Smith, M.J., 2016. Eliciting human values
for conservation planning and decisions: a global issue. Journal of
Environmental Management 170, 160-168.
d. Wallace, K.J., and Jago, M. 2017. Category mistakes: A barrier to
effective environmental management. Journal of Environmental
Management 199, 13-20.

Yes

No

2.

Your professional, natural resources expertise is in (tick boxes as
appropriate – more than one box may be ticked):
a. Planning

Yes

No

Yes

No

Yes

No

3.

4.

b.

Operations

c.

Research

d.

Policy

e.

Other (please specify)

Most of your expertise in natural resources has developed while
employed by:
a. Government (local, state or Australian)
b.

Tertiary Institution

c.

Other (please specify)

Your years of experience working with natural resources are:
a. 0-5
b.

6-10

c.

>10
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Table 2: Responses of experts to above questionnaire

Question 1:
1.

Have you read the following papers:

No. who
had read

Wallace, K.J., 2007. Classification of ecosystem services: problems and solutions.
Biological Conservation 139, 235-246.
Wallace, K.J., 2012. Values: drivers for planning biodiversity management.
Environmental Science and Policy 17, 1-11.
Wallace, K.J., Wagner, C., Smith, M.J., 2016. Eliciting human values for conservation
planning and decisions: a global issue. Journal of Environmental Management 170,
160-168.
Wallace, K.J., and Jago, M. 2017. Category mistakes: A barrier to effective
environmental management. Journal of Environmental Management 199, 13-20.

6
3
3

6

Questions 2-4
2.

3.

4.

Your professional, natural resources expertise is in:

No. with
experience
9

f.

Planning

g.

Operations

6

h.

Research

16

i.

Policy

9

j.

Other (please specify)

3

Most of your expertise in natural resources has developed while employed by:
d. Government (local, state or Australian)

12

e.

Tertiary Institution

14

f.

Other (please specify)

8

Your years of experience working with natural resources are:
d. 0-5

10

e.

6-10

4

f.

>10

8
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C.4 Integrated results for each proposition
C.4.1 Introduction
The aim of the work with experts (n = 22) was to evaluate the ontological framework using
discrete and interval-valued (measuring response uncertainty) quantitative ratings, combined
with qualitative experts’ comments. It was expected that experts would assess both the
usefulness of the ontological framework (VbP46) and identify where it is weak and may be
improved – or, potentially, reject the approach as not contributing to natural resource and
environmental planning. The experimental methods used to generate the data are outlined in
the paper. In brief, experts assessed 12 propositions concerning VbP and the related models
and definitions. They scored each proposition between 0 (disagree with statement) and 100
(agree with statement, standardised to [0,1] in the Interval Agreement Approach (IAA)
analyses below). Scores of 50 (0.5 in standardised IAA scores) means ‘neither agree nor
disagree’. Two methods of scoring were used – best estimates were captured as single points
on a continuous scale between 0 and 100, while a more comprehensive quantitative
assessment was sought using an interval-valued response mode on a continuous scale – by
requesting participants to draw an ellipse on said scale. The resulting intervals were directly
analysed, with their size providing a direct measure of response-uncertainty. In addition, the
IAA was used to generate models of the group-agreement for each response. Finally,
qualitative comments were sought to augment the quantitatively measured data.
Specifically, experts’ best estimates were analysed as means and medians and were calculated
on the combined data set for that item. Final scores, following analysis, are rounded to the
nearest whole number. In the case of intervals, all expert assessments were combined using
fuzzy set techniques (i.e., IAA, see paper for details), and graphed as support for propositions
on the X-axis, and level (number of experts) agreeing on the Y-axis (see graphs below). Higher
scores on the X-axis show higher agreement with the proposition being assessed; and higher
scores on the Y-axis show higher agreement among experts at a given point on the X-axis.
Thus, if all the experts fully agreed with a proposition with 0 uncertainty, the score on the Xaxis would be 100 (=1 standardised) and on the Y-axis 22 (i.e., all experts).

46

Originally the framework was called ‘values-based planning’. However, although the framework is part
of a much larger planning approach, it is not itself ‘values-based planning’.
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High levels of agreement (measured on the Y-axis), with low levels of uncertainty as indicated
by quantitatively: (a) low standard deviations in the best estimates, (b) small mean intervals,
and (c) low average absolute deviation in the IAA assessment; taken together, represent strong
agreement among the expert group with low uncertainty. Comments by experts were very
useful, particularly where they explain ratings or highlight areas for improvement in VbP.
For more details on the analysis and interpretation of the data, refer to the paper. In the case
of the interval-valued approaches, consult Ellerby et al. (2020) and Wagner et al. (2014).
With respect to the expert comments in the following data, it should be noted that they have
been mixed in sequence to ensure anonymity of the individual experts.

C.4.2 Analysis and interpretation of scores
Category mistake

Centroid: 0.75
Average absolute deviation: 0.15
Mean interval size: 18

Mean of best estimates = 79 (15)
Range of group means = [73,87]
Median of best estimates = 80

Workshop definition: A category mistake is “the placing of an entity in the wrong category” or the
“attribution to an entity of a property which that entity cannot have” (Meiland, 2015, 147).
Proposition assessed: The definition of ‘category mistake’ is useful for natural resource management:
[Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.

f.
g.

In some contexts the definition might be very important, in others not as much.
Very impt [important] to understand – given how we are all guilty of mis-using terms.
the idea of a category mistake or similar is fundamental when describing NRM objectives.
Yes, I like this.
I think I would understand it better if the term was “categorization mistake”, pointing to the
process of choosing a category for an entity. Not sure if it would be correct or if this is helpful,
though…
Yes, so long as assumptions and clear definitions of categories are explicit from beginning.
While it is useful in a discussion of the history and definitions of values, once defined, the
concept may be of little relevance for the actual management outcomes, where categorisation
is already established. That is very technical though, and it is useful in highlighting conceptual
errors in properties vs. values.
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h.

This highlights the pitfalls of attempting to define, place values on & compare those that fall
within different categories and are hence, not comparable.
i. Without enough discussion of where it comes it is difficult to understand, but it is certainly very
important.
j. The term is new to me, but it would seem that an awareness of the concept would improve the
transparency and validity of decision making in NRM.
k. Yes, it seems useful but is quite technical and jargony, and so could be devisive [sic] if used
during public planning.
l. Only if provided in the context of how category mistakes can lead to inappropriate
management actions or outcomes. People need to understand the consequence of category
mistakes.
m. Seen frequently and lack of proper categorisation leeds [sic] to poor decision making in
planning.

Summary
Experts support the definition and agree that it is useful in natural resource management. Although the
definition of ‘category mistake’ seems straightforward, fully understanding and applying the concept is
more difficult. Some experts are cautionary about the circumstances under which the term might be
useful (e.g., g, k, l), which underlines the need to define and illustrate the term clearly (f). The
importance of showing how mistakes detrimentally affect planning and decision-making is also
highlighted (l).
Comment (g) is interesting in that, although categories are often established by ‘others’, including in
legislation, it is still helpful to understand category mistakes and their potential impacts. There are many
examples of category mistakes in ‘imposed’ categories, and even if one cannot amend the mistake,
being aware of it and related consequences is important.
Conclusions
o
o
o

The concept of a ‘category mistake’ is considered important and applicable in NRM.
Care needs to be taken to rigorously define the term prior to application.
In presentations, it is imperative to ensure that the link between category mistakes and poor
decision-making are clear. Although the term could be better named (e), it has a long history, and
the gain from any name change is likely to be offset by the loss of recognition across the many
disciplines where the term is used.

__________________________________________________________________________________
Element

Centroid: 0.76
Average absolute deviation: 0.17
Mean interval size: 20

Mean of best estimates = 82 (16)
Range of group means = [76,95]
Median of best estimates = 85

Workshop definition: Elements are the concrete entities in a system including: water, rocks, mountains,
roads, buildings, and organisms.
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Proposition assessed: The definition of elements is appropriate for natural resource management:
[Disagree = 0; Agree = 100]

Expert comments:
a.
b.
c.
d.
e.

If focused on natural capital, suggest adding more elements as examples and exclude built capital.
I think of this as a variable.
Not sure. Not clear to me.
Could add “physical” entities if that is an important part of the definition.
Yes, but I think elements could also include non materialistic ones. Can’t quite think of an example
atm [at the moment].
f. Elements makes me think of “fighting the elements” so to me it intuitively points to the abiotic
parts of a system. How about using “components”?
g. No further comment.
h. Important to discern the focus of management.
i. Useful during the initial phase to clearly communicate what is currently there, to get everyone on
the same page + this comment applies to “Element”, “Processes” and “Properties”
j. Agree because this is usually the ‘value’ that people see. They don’t necessarily see beyond a
species or a lake, that is what they want to save but have never thought why.
k. Yes, I think there is a need to distinguish ontologically between what exists + the ‘abstract’ elements
we discussed e.g. ‘volcano spirits’ > important to keep physical entities + social
constructions/discursive aspects separate. See ‘critical realism’.
l. Provided the ability to have sub-elements (+ sub- sub-elements) & its clear which is the appropriate
level of element(s) at which management should occur.
m. Consider keeping simple.
Summary
Statistically, experts recorded strong agreement with the definition of ‘element’. Of the four workshop
groups, that with the lowest, mean ‘best estimate’ (76) resulted from the first workshop. During this
workshop, an interesting issue arose that may have increased reservations concerning the usefulness of
the definition. This was the question of categorising ‘spirits’ (k), which was discussed during the
workshop without resolution. This is an important matter – particularly if working with multi-cultural
groups. In the notes to participants after the workshop, the following options were suggested for
‘spirits’:
i.

ii.

iii.

Humans are biological elements, and we often ascribe the property of ‘spirituality’ to humans.
Similarly, some people perceive glaciers, or the air (e.g. wind), or mountains, etc., as animate
with spiritual properties. Thus, we could class spiritual entities as properties of elements.
At least one classification of ontological categories in the philosophical literature classifies
‘spirit’ and ‘material objects’ (= elements) as subcategories of ‘substances’ . If one considers
spiritual entities to be concrete and/or to have causal agency, then this may be the most frugal
approach, and it is likely to encompass most/all positions.
One could establish a completely new category for spiritual entities. However, if this approach
is taken, should this category include forces and fields in general – such as gravity,
electromagnetism, etc? This in turn would rub against the category of ‘processes’ and stimulate
questions of space-time and mass-energy – potentially leading to a quite different set of
ontological categories, which may be appropriate for atomic and astronomic scales (see, e.g.,
Rovelli, 2018). However, this would be an unnecessarily complex approach for environmental
management, where group deliberative processes involve human-scale perceptions and
ontologies.

Ultimately, the specific task and socio-cultural context will drive one’s choice among the above (and
other) options.
Although every effort was made to ensure consistent presentations across the workshops, improved
explanation from one workshop inevitably flowed to later workshops, which may have been one factor
in decreasing uncertainty.
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Clearly identifying the specific elements, or sub-elements, of management interest (l) is very important,
a point also emphasised in the discussion of ‘elements’ by Wallace and Jago (2017), see in particular
their Appendix A.1. As noted by (j), for some people management focus is on the specific elements of
interest, but this leaves unresolved important questions concerning the values driving management,
that is: ‘why should the elements be conserved?’ Ultimate answers to this question, i.e., values, will
determine the priority among elements (Smith et al. 2016). Finally, the term ‘element’ is itself
somewhat controversial (f), including its scope (d, e, k). However, the term ‘element’ is used in similar
ways in other environmental papers in the literature, has some resonance in meaning with the term in
chemistry, and all the alternatives considered (such as component) are potentially more confusing.
Conclusions
o
o

o

The concept of ‘elements’ was assessed as important and applicable in NRM.
In multi-cultural situations, the definition of an element, particularly the ontological categorisation
of spirits, needs to be undertaken with great care. A specific ontology may need to be developed for
some situations.
Care needs to be taken to be precise concerning the elements and/or sub-elements of management
interest.

__________________________________________________________________________________
Processes

Centroid: 0.78
Average absolute deviation: 0.20
Mean interval size: 19

Mean of best estimates = 83 (17)
Range of group means = [73,96]
Median of best estimates = 89

Workshop definition: Processes are the interactions (including actions, reactions, and operations) among
and within elements that lead to a state change.
Proposition assessed: The definition of processes is appropriate for natural resource management:
[Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.

f.
g.

Careful in focus.
Needs to be very carefully defined, as processes is a concept very often used in NRM – but clearly
the definition used for this workshop differs from many others.
I suggest also considering “no change” option.
Seems okay. Not sure.
Does a process always lead to a state change? Some processes occur to maintain homeostasis in a
system e.g. your sugar metabolism makes a process to make sure the sugar levels in your blood
stays roughly the same? > can’t think of an environmental example right now.
The [recognition? Word unclear] of ‘processes’ as separate from ‘states’ is very important in NRM.
They are frequently confounded.
[not entered here, but note from comment under element: “useful during the initial phase to
clearly communicate what is currently there, to get everyone on the same page – this comment
applies to “Element”, “Processes” and “Properties””].
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As above [ie, “Agree because this is usually the ‘value’ that people see. They don’t necessarily see
beyond a species or a lake, that is what they want to save but have never thought why”].
Useful but maybe should include management processes/human aspects in this.

Summary
Although the centroid and mean of best estimates provide strong expert support for the definition of
processes as appropriate for NRM, the equal largest absolute deviation (0.20 ) and largest range among
group means (73,96) suggest there are unresolved issues. With respect to comment (i), human actions
were explicitly included within the definition of processes (see Figure 1 in paper). Contrast with
comment (e) under Model 1 below querying whether human actions should be included in processes as
shown in the model . One aim of wellbeing-based planning is to integrate humans with nature. The
duality represented by the opposition of ‘man’ and ‘nature’ is largely a feature of western societies, as
noted by anthropologists coming from quite different perspectives (e.g., Descola, 2013; Ingold, 2011).
Such duality is unhelpful in natural resource planning where understanding humans as elements in the
total system should help ensure that human processes are assessed as one of many interacting system
processes. Furthermore, it is important that humans are understood and modelled as entirely
embedded within systems, and not in a position to consider that they can change systems without
impacts on themselves.
The importance of satisfactorily defining ‘process’ and its variable use are underlined or inferred by all
comments. One other point that does need to be clarified relates to comments (c) and (e), which reflect
discussions in more than one workshop. The example given by (e), blood homeostasis with respect to
sugar levels (not raised during workshop discussion), emphasises the issue. Although one could view the
body as trying to maintain an unchanging blood sugar level, this is of course not realised. Even if blood
sugar levels were kept constant, this would be associated with movement of molecules into and out of
the circulatory system accompanied by changes in relation to body mass and/or energy. To take another
example, recreationists revisiting a granite monadnock after one year may notice no change in granite
mass or shape. However, a keen observer and photographer revisiting at 10-year intervals will almost
certainly notice changes – and especially so after 1,000 years. Erosion due to physio-chemical processes
is continuous, but slow from a human perspective. Thus, where a process occurs, as Lyons et al. (2005)
pointed out, there will be changes in mass and/or energy. That is, the issue is not whether change
results from processes, it is whether we notice the change, and this involves spatial and temporal scales
as well as limitations on the human capacity to perceive change.
The comments by experts here and elsewhere underline the scope for improving how systems are
explained, at least at the undergraduate level. This would entail exploring issues related to space and
time, and the importance of being clear about the scale (e.g., in science, atomic vs embodied vs cosmic)
at which analysis is occurring. All of which emphasises the relevance of epistemology and ontology in
science education.
Conclusions
o
o
o

o

Overall, experts assessed the definition of processes as appropriate for natural resource
management.
Expert comments highlight the importance of understanding the interpretation of this and other
terms over space and time and, where necessary, specifying their meaning in this regard.
Wallace and Jago’s (2017) definition of processes as resulting in a “…state change…” is important
and reflects Lyons et al. (2005) notion that processes bring about changes in mass and/or energy.
This aspect does need to be satisfactorily explained when defining and applying ‘processes’ in
practice, as some experts were of the view that processes could occur without being associated
with change.
Discussions surrounding the term ‘processes’ underline the importance of, conceptually, better
integrating humans and nature.

_________________________________________________________________________________
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Properties

Centroid: 0.69
Average absolute deviation: 0.19
Mean interval size: 23
Mean of best estimates = 74 (20)
Range of group means = [68,85]
Median of best estimates = 76

Workshop definition: Properties are the ways things are. They are the entities represented by
descriptions of elements, processes, systems, or values.
Proposition assessed: The definition of properties is appropriate for natural resource management
[Disagree = 0; Agree = 100]
Expert comments:
a.
b.

No comments.
Attributes of an element. “The ways things are” seems unnecessarily vague. Attributes of a
descriptor.
c. Yes, I think this is good. Though it feels subjective.
d. While correct the wording is difficult. Perhaps clarified as “the entities which are represented….”
e. I find this definition a bit confusing. It made sense in the course of our discussion, but not so much
when I read it now.
f. I don’t like the word “entities” as to me that refers to an object, a thing. How about characteristics?
g. It seems a little abstract to my intuition. Just a little harder to grasp than elements and processes.
h. No additional comment.
i. Perhaps not as vital to management outcomes as elements and processes.
j. The definition of properties &state is confusing – still! Properties make sense – things which
describe or measure an individual element.
k. [from comment under element by this individual: “useful during the initial phase to clearly
communicate what is currently there, to get everyone on the same page – this comment applies to
“Element”, “Processes” and “Properties””].
l. Important but less that ‘element’ + processes as properties cannot always be easily measured +
therefore not all properties of elements/processes can be used.
m. Again, distinguishing subjective or social construction aspects of “the way things are” is important,
particular [sic] if values are included.
n. Essential element – helps in measurement.
Summary
Although there is broad agreement that ‘properties’ is a useful term, neither the centroid nor mean of
best estimates meets the relevant criterion outlined in the Introduction as showing that the experts
unequivocally support the definition. Furthermore, that this term generated the second largest interval
size and equal third greatest absolute deviation suggests both a relatively high level of uncertainty
among experts and a diversity of views at the individual level.
‘Properties’ proved to be one of the more difficult definitions to explain from a presentation
perspective. These difficulties reflect a number of factors. Firstly, the concept of properties is
controversial in the philosophical literature including questions as to whether, for example, there are
inherent properties; or whether properties are universal (e.g., the colour white) or are all unique (e.g.,
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each white page is white in its own way). If the latter, then the term might be conflated, for example,
with ‘element’.
Secondly, people understandably have difficulty with words like ‘entity’ and ‘object’ (f) – even the OED
(living dictionary online) is somewhat confusing in this regard. Thirdly, defining ‘properties’ is helped by
a good understanding of grammar – e.g., standard definitions such as ‘what is predicated of’ are
unhelpful for those lacking grammatic skills in parsing sentences. That people often define properties
tautologically (e.g., properties are the ‘attributes’ of objects is tautological – see comments b and f),
underlines the issue further. Finally, it is initially challenging to understand that terms such as ‘white’ are
the entities that represent properties – in this case the reflection of electromagnetic radiation of certain
frequencies interpreted by humans as the colour ‘white’. These complications make it difficult to explain
the concept clearly, particularly when time is limited (see comment e). The presentation of this concept
will be improved, and the suggestion of (d) will be tested and included if it generally helps
understanding. In addition, see Wallace and Jago (2017) where the definition of ‘properties’ is explored
in more detail.
This is a very important concept that is widely used by the environmental discipline. Wallace and Jago
(2017) were unable to find a useful definition of properties in the literature, and this is a concept that
requires further attention.
Conclusions
o
o
o

The experts support the use of the definition of properties in natural resource management, but
not at the level demanded by the criteria established in the paper.
A better presentation of the concept is required, including a variety of examples.
Wallace and Jago’s (2017) definition of ‘properties requires more detailed explanation.

_____________________________________________________________________________________
State

Centroid: 0.63
Average absolute deviation: 0.20
Mean interval size: 24

Mean of best estimates = 69 (19)
Range of group means = [57,79]
Median of best estimates = 70

Workshop definition: A state is a specific way things are, involving one or more element, process,
system, or value, plus one or more of their properties.
Proposition assessed: The definition of state is appropriate for natural resource management [Disagree
= 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.
f.
g.

A bit confusing with previous.
not sure, feels subjective.
I would suggest clarifying state is understood at a certain point in time: State: “A specific way things
are at a given point in time, involving…”
I think it needs a better definition which includes a ‘time’ element. It is confusing as it is.
Similar to above – perhaps the definitions could be coupled with examples? To refresh the mindset.
The terminology of ‘states’ is very useful, in particular when talking about the transitions between
states.
Important for determining what has changed.
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State – still a bit confused. Are we saying that State represents a current position in respect of the
properties of multiple elements?
could be important but might be more clear in a practical sence [sic] to just go to “system” it could
confuse people (esp. in a workshop) and put people off – (if they feel stupid).
Do processes need to be included? If so maybe some clarity around time boundaries or historic
process patterns (i.e. “usual” processes in a system before a disturbance – e.g. water flow in a river
before a dam is installed). No mention of time or space specificity in current definition.
Less clear and should follow definition of elements, properties, processes and values.

Summary
This proposition scores lowest on centroid and mean of best estimates and has the largest mean interval
size and equal largest average absolute deviation. Given this is a commonly used term this is a surprising
result. The scores on this item were affected by the first and last of the four workshops, and although at
the first workshop there was little discussion of the term, there was considerable discussion at the last
workshop. The issues with the definition are threefold. Firstly, the facilitator should have emphasised
that the terms element, processes, properties, and values are fundamental – they are the core ontology,
the classification of things that exist in this domain (leaving aside a range of abstract terms – see
Wallace and Jago (2017)). The terms state and system are compounds of these fundamental terms.
Secondly, the explanation of properties as independent entities is a difficult and contentious concept.
Although tempting to re-define properties so that it is dependent on that to which it is applied,
properties are frequently considered in science as quasi-independent entities, e.g., as indicators. Thirdly,
any failure to effectively deal with the first two points detrimentally affects the definition of ‘state’. The
comments by workshop groups also highlights the importance of being clear about what ‘a specific
situation’ means in practice. Finally, in presentations, suggestion (k) should be followed to see if this
provides a clearer explanation. Although ‘state’ is usually linked to a specific space and time (d, j), this is
not invariably the case.
Finally, the graph for ‘state’ above shows that the experts broadly fall into two groups – there is a clear,
bimodal tendency.
Conclusions
o
o

This definition requires additional explanation, in particular, emphasis of the situational nature of
‘state’.
Presentation of this definition requires a considered example, and should build on the core,
ontological definitions of element, process, property, and values. This example should run through
all the definitions so that the concepts are outlined in a logical and mutually supporting manner.

_____________________________________________________________________________________
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System

Centroid: 0.78
Average absolute deviation: 0.16
Mean interval size: 20

Mean of best estimates = 83 (15)
Range of group means = [82,85]
Median of best estimates = 90

Workshop definition: A system is a unit formed by all the elements of a defined space and time,
including the processes occurring within and among them.
Proposition assessed: The definition of system is appropriate for natural resource management
[Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.
f.
g.
h.

i.
j.

‘and including known + unknown processes’.
No comments.
Very important to explain and define the system you are interested in for NRM – enables clear
visioning – (end states) hmm…no, not quite sure it makes sense to me.
It has some use, but it is used in so many ways that it can become messy in application. People
using the term ‘system’ should be very careful to define what they mean.
Where does a natural system end/begin in space and time? Different extents/periods will result in
different systems.
I feel there could be overlap in State, but I think here we are saying – the system comprises a
number of elements an[d] the interactions between them?
I tend to think in terms of systems and processes between elements, so this framework (all terms) is
very useful and regarding my view of NRM. I think that some things and categorisations can be
slightly fuzzy though, so this framework requires people to be very explicit in what they mean and
what words are being used.
This is important as you are providing your boundaries for your management + all the elements +
processes impacting on the system.
As for state comes after earlier definition of elements, properties, processes and values.

Summary
Definition endorsed by experts with equal second highest centroid and equal highest of best estimates.
Mean interval size and average absolute deviation also place this definition in the top 5 terms with least
uncertainty at individual and group levels respectively. That the term ‘system’ is important (c, h, i), but
sometimes ill-defined (e, h), is apparent from the comments. As discussed in Wallace and Jago (2017),
there is inherent tension in the definition of a system in that it consists of elements and processes, and
although the properties of the former are generally measured at a point in time, those of the latter are
generally stated in rates and require measurements at two points in time. Provided people are aware of
this tension, difficulties should not arise.
Conclusions
o
o

Experts agree that the definition of ‘system’ is useful for natural resource management.
Based on the comments, the term is variously used in practice, and care needs to be taken to
specify what is meant.
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End-state values definition

Centroid: 0.74
Average absolute deviation: 0.19
Mean interval size: 22

Mean of best estimates = 82 (18)
Range of group means = [73,89]
Median of best estimates = 90

Workshop definition: End-state values are enduring beliefs concerning the preferred end states of
human existence, including those required for survival and reproductive success, which taken together
determine human wellbeing.
Proposition assessed: The definition of end-state values is appropriate for natural resource management
[Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.

e.
f.
g.
h.
i.
j.
k.
l.

Blurry on this.
but needs some background context.
Does this assume stasis?
This is good, I think many in NRM struggle to articulate what they’re trying to acheive [sic] so these
values are useful. However, I struggle with the term ‘end-state’ given the natural environment is
constantly changing so can there ever be an ‘end-state’ per se?
Hard to wrap my brain around the 2 different types of value. Very useful distinction as I guess that
many misunderstanding stem from the difference between the 2.
The definition has been carefully explained and seems clear. Use of End-state values should add
clarity, transparency and validity to natural resource management decision making.
In this the “enduring” could be challenged given values could change; and mayb [maybe] a bit biofocused?
Setting values and goals is important for any endeavour.
Makes sense to me. See merit in values. Am not an expert in NRM which drives uncertainty. List
provided was very aligned with my [first? Unclear word] set of definitions
Agree, but sometimes (depending on the context) you might want to frame this differently eg.
vision.
I think it is important for higher level decision making but in most instances the values
decision/direction has been made & most NRM has been defined to deal with a particular process.
Critical.

Summary
Statistically, there is broad agreement among experts that the definition of end-state values is
appropriate for natural resource management. However, the centroid is just under the relevant
criterion, and the comparatively large mean interval size and average absolute deviation suggest
relatively high uncertainty compared with most terms. The considerable gap between the centroid and
mean best estimate also underlines that there is uncertainty. This definition is one that few, if any, of
the experts would have encountered previously. Both definitions of ‘values’ are challenging, particularly
given the confusing approaches to the term in the literature (Tadaki et al., 2017).
The comments highlight important issues. Firstly, in response to (g), that values are defined as
‘enduring’ is to separate them from more fleeting fashions and similar attitudes, which is a necessary
distinction. Although ‘values’ as defined are comparatively resilient, this does not mean that they are
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unalterable. Even personalities may change through time, although they are resistant to change
(Roberts et al., 2017). In relation to the use of ‘end-state’ (d), this reflects the terminology of Rokeach
(1973), which was an important influence on the definitions of values used. It also seems appropriate for
a language that is aimed at forward planning. Thus, although there is never in reality a static point (see
c), natural resource professionals do plan towards an end at a point in time. Nevertheless, the use of
‘end-state’ is potentially confusing, and consideration is being given to change the term to ‘wellbeing
values’.
Conclusions
o

o

Given experts are unlikely to have encountered ‘values’ in these terms, the broad agreement that it
is appropriate for natural resource management is encouraging but did not quite reach one
criterion established in the paper.
Consideration needs to be given to changing the name of the concept to ‘wellbeing values’.

___________________________________________________________________________________
Principles

Centroid: 0.75
Average absolute deviation: 0.18
Mean interval size: 21

Mean of best estimates = 79 (20)
Range of group means = [71,86]
Median of best estimates = 88

Workshop definition: Principles (a form of values) are enduring beliefs concerning the preferred ethical
properties of human behaviour that instrumentally contribute to human wellbeing.
Proposition assessed: The definition of values as principles is appropriate for natural resource
management [Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.

e.

f.
g.
h.
i.
j.

as above, think about “Enduring” word.
I wasn’t clear about ethics being seperate [sic] from value end states.
Not sure.
Elicitation of principles ‘at work’ will be helpful for the people contributing to the decision making –
in allowing them to ‘self-reflect’ and to the user of the values being defined – in understanding the
principles at work in peoples’ judgements of end-state values.
i. behaviour + relationships/attitudes/ways of being
ii. I still think that people hold values (as principles) that are not solely connected to human
wellbeing, e.g. transcendental.
Would strictly term them principles instead of ‘values as principles’. Not as crucial as the values.
Would be interesting to see how it’s applied.
Agree, not sure how practical it might be in the end to use.
This is important as these may be processes you can consider, influence or change to improve the
success of your project. OR accept that in that social climate your approach to NRM may not work.
Challenging but necessary.
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Summary
Statistically, scores for this item are very similar to those for end-state values, and the centroid lies
below the criterion for full endorsement. Again, given that this is a comparatively new concept in the
way it is explained, the general support for the definition is encouraging. This concept has only been
applied once in a stakeholder workshop, so the caution of some of the experts (g, h) is understandable.
There is considerable debate concerning the definition and application of ‘values’ in environmental
management. This is reflected in (e). There is considerable scope for better defining and applying the
concept of ‘values’ in environmental management.
Conclusions
o
o
o

Given that the experts are unlikely to have experienced a definition of ‘values’ in these terms, the
broad agreement that it is appropriate for natural resource management is encouraging.
It is important that this concept of values is tested in real-world applications and adapted as
necessary.
The comments highlight the importance of better defining both the concept of ‘values’ and how it
may be used in practice.

___________________________________________________________________________________
Model 1 insights

Centroid: 0.77
Average absolute deviation: 0.13
Mean interval size: 22
Mean of best estimates = 80 (11)
Range of group means = [72,91]
Median of best estimates = 80

Proposition assessed: This model [Model 1] provides useful insights for planning and decisions in natural
resource management [Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.

Yes, but more explicit attention to whose values count [unsure of last word].
I think the key components are there, but the additional explanation was more helpful
I would prefer that it would start with values
Find that values could/should be assessed and this represented at the two points in time.
I wasn’t sure that human actions should be included as process. It seems more like a philosophical
end state.
f. The model is good, but I still struggle with the description of an end-state. I think its more to do
with terminology, though, rather than what it’s describing.
g. Maybe some example value outputs would make the example clearer.
h. It’s hard to tell without seeing it in practice, but theoretically, yes.
i. Not sure if the elipses above or below the “Processes” boxes are supposed to be processes too. Can
“human impact’ be one of the processes in the “processes” box too? Spp. range expansion shifts
from climate change will lead to new systems like T2…
j. Very useful after explanation provided.
k. Could benefit from iterative/adaptive processes in the model.
l. Very clear
m. This helped clarify definitions + helped with understand [sic] what you can do to get to Time 2.
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Good framework – should be used early in presentations. Helps illustrates challenges and
opportunities to improve decision making.

Summary
There is strong support for this model with nearly all individual expert intervals sitting above the ’50’
point – plus the criteria for the model providing useful insights are strongly met. This support carries
over into the comments, although it is clear that additional explanation during presentation was
important to understanding the model, and it would be enhanced with more applied examples (g, h).
Comment (e) is interesting, underlines the tendency to see humans and their processes as somehow
separate from systems (see also comments under ‘processes’).
Conclusions
o
o

This model provides useful insights for planning and decisions in natural resource management.
Explanation of the model would be improved by using specific examples.

____________________________________________________________________________________

Model 2 insights

Centroid: 0.72
Average absolute deviation: 0.16
Mean interval size: 22

Mean of best estimates = 73 (15)
Range of group means = [65,87]
Median of best estimates = 70

Proposition assessed: This model provides useful insights for planning and decisions in natural resource
management [Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.

f.
g.
h.
i.
j.
k.

No coment [sic], except in legend indicate feedbacks.
Yes, although I think the box ‘Properties of individual’ and ‘Individual belief’ have components that
are interchangeable – in my opinion.
Add “cultural” to box 1.? That captures the diversity of subculture that are within a seemingly
prevalent socio-political system?
I found this really useful for articulating how people express values/beleifs/opinion [sic].
Providing elicitation [?word unclear, probably short hand for ‘environment’] is well managed to
prevent a few group members from dominating conversations & that all members feel comfortable
to express their opinions, yes.
In box labelled (b) i, ii, iii > perhaps some simpler terminology. Again, may be a little abstract to
grasp mentally when revisited (layman’s terms?).
useful but maybe for the facilitators - quite theoretical.
This was more difficult to use in decisions but could be used to help understand how to better run
workshops for decision making.
Needed, but more difficult to manage.
Useful. But does require considered explanation.
I personally feel this model would incur far too personal complexity and might not achieve the
values.
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Summary
Although experts are generally supportive that this model provides useful insights for planning and
decisions, this confirmation is statistically weaker than that for Model 1 and lies below the thresholds
established for unambiguous support. The experts’ comments reflect this, and they also suggest that
this model is inherently quite difficult, and although it may be useful to help professionals (e.g.,
facilitators) understand the processes occurring during value elicitations, it is probably not suitable for
general use with stakeholders (f, g, h, i, j, k). We agree that this is a difficult, although very important,
model for understanding generation of values. One would not normally attempt to explain such a
complex model in the time available during this workshop. Many of the important functions of this
model could not be clearly explained in the available time (e.g., see Wallace et al., 2021 for additional
explanation not covered during the workshop).
Conclusions
o

o

o

Experts’ scores are below the proposed criteria, but generally supportive of the model. However,
they see it as probably more useful to help facilitators and other professionals understand the
processes that lead to value ratings and the related factors. This point is well made and accepted.
Following on from the first point, the model is not one to use with general stakeholders. However,
this model is a complex explanatory model that may be used to underline the relationship between
motivational values and personality, as well as explain the various factors affecting the outputs of
elicitation processes (see Wallace et al., 2021).
Suggestions made by some of the experts will be assessed in practice.

__________________________________________________________________________________
Values-based [well-being based] planning useful

Centroid: 0.79
Average absolute deviation: 0.13
Mean interval size: 21

Mean of best estimates = 82 (11)
Range of group means = [75,89]
Median of best estimates = 84

Proposition assessed: The values-based [wellbeing-based] planning approach, as outlined during the
workshop, provides a useful method for better integrating values and wellbeing into natural resource
management planning and decisions: [Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.

d.
e.

Agree with statement, yet it is dependant on subjective factors, such as society etc.
Coming from a more ecological foundation, the process could require some adjustments to
accommodating more people-focused (eg. Indigenous-led exercise).
I’m not sure that all decisions should only first focus on values ahead of constraints e.g. knowing
who the decision maker is, legal frameworks. I agree the values must be made explicit and would
need to be elicited very early in the process.
Ultimately, we need a better way to incorporate ‘value’ into conservation planning. This helps. The
next step is to try and quantify it and trade off/optimise it.
It provides a useful distinction between values and properties of systems and it incorporates
intrinsic values nicely. The uncertainty lies in adoption of the end values as a goal rather than
secondary consideration.
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Great job. I want to see this used widely!
Definetly [sic] would improve the development of plans by avoiding or reducing category mistakes
and the resulting errors and indicators that come from them[;] would better capture and
accomplish what is actually valued.
Anything that can systematically incorporate aspects that are hard to ascertain can only be good. To
date, many decisions seem to be made without appreciation of all of the complexities.
As stated above, the approach will [incomplete].
Useful broadly but perhaps missing the fact that people make normative judgements about
management decisions/change as it happens (see Sayer 2011 what matters to people) I found that
trying to estimate importance of a value for stakeholder group required making value judgements
about stakeholders that doesn’t necessaril mean that those values shouldn’t be managed for.
Difference between instrumentaly values and the principles of care
that can’t be captured.
could provide good overall guidance for policy & planning
Critical, necessary.

Summary
This item scored the highest centroid and equal lowest average absolute deviation. In relation to best
estimates, the item is within a point of the highest scores. Thus, there is a high level of agreement
among the experts that values-based [wellbeing-based] planning “provides a useful method for better
integrating values and wellbeing into natural resource management planning and decisions”.
Apart from the unreservedly positive comments (d, e, f, g, h, k, l), several offer qualifications that are
highly relevant (a, b, c, j ). In the case of (j), we interpret this as relating to Sayer’s (2011, p 97) view that
“We think of normativity more in terms of the ongoing flow of continual concrete evaluation, and less in
terms of norms, rules, procedures, or indeed decisions and injunctions about what one ought to do.”
Whether the emphasis is on ‘flow’ or ‘norms, rules and procedures’ will, in an applied situation, depend
on the task and situation (and Sayer’s comment suggests both are involved, it is a matter of degree).
Those who have been involved in negotiations or enforcement activities will have experienced the
tension between ‘rules’ and need to constantly adapt to circumstances. A fuller explanation of Model 2
would have emphasised that the interactions shown and related adjustments within and among factors
are occurring continuously. Perhaps this was inadequately emphasised during the presentation,
however, to attempt to show this in a diagram overly increases complexity. Nevertheless, it is also the
case that in group deliberations for natural resource planning – the main target of these models – one is
forced to consider a future point in time around which to attach goals (as end-state values) and related
indicators. Continuous adaptation is certainly part of actual operations, but in planning, concrete goals
are required although they should be reviewed from time to time as resources allow and change
requires. We interpret the second part of (j) as relating to the difficulty of expressing values on behalf of
stakeholder groups. This is indeed an issue – and highlights the demands we place on politicians and
others who conscientiously seek to make prudent decisions on behalf of their stakeholders.
We agree with the comment at (b) and have recently used wellbeing categories based on end-state
values with a diverse group of stakeholders including Indigenous Australians. In the case of (c), it is
certainly true that we conduct various planning steps in parallel and/or iteratively. However, it is difficult
to fully determine constraints without knowing the ultimate aim in terms of values and wellbeing. And
we agree with (a) – we have not set out the full planning framework in the workshop. A more complete
outline is given in Wallace (2012), where the full spectrum of constraints is recognised. More recent
work expands on specific aspects of values-based [wellbeing-based] planning – for example, see Smith
et al. (2015, 2016) and Wallace et al. (2020, 2021).
Conclusions
o

o

The experts strongly support the proposition that: ‘The values-based [wellbeing-based] planning
approach, as outlined during the workshop, provides a useful method for better integrating values
and wellbeing into natural resource management planning and decisions.’
The continuous interactions and adjustments among the factors affecting ratings should be stressed
in explanations of Model 2.
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Values-based [wellbeing-based] planning exposes category mistakes

Centroid: 0.77
Average absolute deviation: 0.17
Mean interval size: 17

Mean of best estimates = 83 (16)
Range of group means = [75,90]
Median of best estimates = 90

Proposition assessed: The values-based [wellbeing-based] planning approach, as outlined during the
workshop, helps expose and address category mistakes [Disagree = 0; Agree = 100]
Expert comments:
a.
b.
c.
d.
e.
f.

g.
h.
i.
j.

Still needs some worked examples, to show where mistakes are made.
this has certainly challenged my views on values and highlighted my own category errors.
Very valuable, a clear and methodically sound process.
Maybe a small section at the end of the workshop that would show how applying value-based
planning could eliminate category mistakes. E.g. a case study.
Yes, it is very revealing and useful to expose some of the problems with other classifications.
Yes but more importantly it outlines which steps to take to elicit values & allows users to be explicit
about what they left out (e.g. box 3 in model 2) if they could not address it making the
interpretation of the results on value more transparent.
So long as it is abundantly clear what the definitions in Table on Info Sheet 2 mean – see my earlier
comments.
Some, but still category mistakes in values themselves.
I think we got the gist of it, but a bit more time would have been beneficial.
Yes, example were good.

Summary
The centroid and mean of best estimates strongly meet the criteria for a positive assessment of the
headline proposition. This item generated the smallest mean interval size, suggesting experts were
relatively certain of their scores, however, the average absolute deviation is central within the ordinal
ranking of items, which suggests there is a spread of views within the group as a whole. This spread of
views is also shown by the centroid clearly lying below the mean of best estimates.
The 10 comments are nearly all supportive, although taken as a group they emphasise the need to
provide more worked examples of category mistakes and the values-based [wellbeing-based] planning
method. Given the complexity and large amount of information presented in the workshop, the positive
responses are very supportive.
Conclusions
o
o

The experts agree that the values-based [wellbeing-based] planning approach, as outlined during
the workshop, helps expose and address category mistakes.
More examples and a fully-worked case study would significantly improve the explanation.
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