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Human well-being depends on the Earth’s natural system. While there is awareness of the
impact of human activities on the environment, the reverse – nature’s role in human well-
being – is usually not as clear. For decision makers and people to recognize the role of
nature in human well-being, we need scientific evidence and ways to monitor trends that
will ensure environmental policies are well designed and on track for long-term
sustainability. We present a participative process to relate nature to human well-being
and identify the important contributions from nature to different aspects of well-being. Our
process is irrespective of classification systems for nature’s contributions and can use
either ecosystem services or nature’s contributions to people (ES/NCP) concepts. Two
criteria, impact and substitutability, have been used to rank the importance of the ES/NCP
for well-being. We applied our approach in New Zealand, where the government has
pioneered a well-being framework to measure wealth beyond GDP. The framework
defines current well-being based on twelve domains, with intergenerational well-being
dependent on four capitals (social, built, human and natural capital). By using a
participative process, we designed a process to identify the important ES/NCP and
well-being relationships. Our results showed that regulating ES/NCP contributed to the six
broader categories of well-being, with non-material ES/NCP contributing to health, social
relations, material well-being, and environmental quality categories. Material ES/NCP, such
as food, energy, and timber, contributed mainly to material well-being, with small
contributions to social relations and environmental quality well-being categories. This
process can raise awareness and help stakeholders recognize the value of nature-based
solutions for human well-being. It provides a structured approach to underpin fit-for-
purpose indicators for monitoring and reporting the relationship between nature and well-
being, target policy initiatives and identify potential trade-offs, and prioritize investment
decisions across multiple outcomes.
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INTRODUCTION

Current global environmental crises of climate and biodiversity
highlight that the integration of nature’s values for people’s good
quality of life is deficient (Harmsworth and Awatere, 2013;
Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem Services [IPBES], 2019; Pörtner et al., 2021). Yet, there
is solid evidence that ecosystems and their biodiversity contribute
significantly to human well-being (IPBES, 2019), and the
conservation or restoration of the state of nature stands at the
core of the Sustainable Development Goals agenda
(Geijzendorffer et al., 2017; Nilsson et al., 2018). The concept
of ecosystem services (ES) has gained considerable traction since
the Millennium Ecosystem Assessment. Recently, the
Intergovernmental Science-Policy Platform on Biodiversity and
Ecosystem services (IPBES) has broadened the concept of ES by
assessing Nature’s Contributions to People (NCP) in recognition
of diverse sources of knowledge and different worldviews from
indigenous and local communities (Díaz et al., 2018). NCP are
defined as “all the positive contributions, losses or detriments,
that people obtain from nature” to capture both beneficial and
harmful effects of nature on people’s quality of life (Pascual et al.,
2017) (see Supplementary Table S1 in Suppl. Mat. for the
classification and definitions), thus broadening the ES
definition of only “benefits people obtain from ecosystems”. ES
or NCP can be linked to multiple dimensions of a good quality of
life to assess how the state, trends, and future scenarios are
expected to impact people (IPBES, 2018b). This framing can
be operationalized to compare alternative pathways to
sustainability (IPBES, 2018b; Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem Services (IPBES) 2018a),
and evaluate existing or planned interventions and policies (Maes
et al., 2016; Akinsete et al., 2019). Scientists are also starting to
develop decision-support tools for directly linking NCP maps to
political indicators like the Sustainable Development Goals based
on stakeholder-elicited relationships between NCP and well-
being indicators (Johnson et al., 2019).

While the understanding and policy integration of
ecosystems’ contributions to people have progressed
tremendously in the last two decades, quantifiable evidence
and detailed understanding for resulting benefits and costs to
people’s quality of life remain incomplete (Mastrangelo et al.,
2019). Leviston et al. (2018) argued that the need to better
articulate relationships between ecosystem, ES, and human well-
being was a key gap in the research agenda. Connecting the state
of nature to well-being is a long-standing public policy problem
that has both conceptual and methodological roots. Reviewing
these conceptual underpinnings is beyond the focus of this
paper, as there are already recent literature reviews
highlighting current state of knowledge and gaps (e.g.
Brauman et al., 2020; Mandle et al., 2020). Instead, we
consider the latest advances relevant to better integrating ES
or NCP into policy. Typically, scientific bottom-up frameworks
seek to develop systematic relationships between indicators of
ES/NCP and well-being criteria. For instance, a systematic
review of research on mountain ecosystems worldwide
showed that over the past two decades an increasing number

of publications document linkages between biodiversity, ES/
NCP, and good quality of life (Martín-López et al., 2019). Those
publications have addressed the interlinkages between material
and regulating NCP and basic material well-being, along with
increasing evidence for security and health. Another review in
Latin America, Asia, and Africa pointed out that, in general,
relationships between ES/NCP and well-being are assumed by
default rather than explicitly explored (Cruz-Garcia et al., 2017).

Economics, social sciences, and humanities provide a toolbox
of methods that can be combined in participatory processes to
quantify the multiple values of nature to well-being (Jacobs et al.,
2018). Several studies have linked self-reported indicators of well-
being with indicators of ES/NCP. In European mountains,
stakeholders often relate aggregate well-being targets like
economic livelihoods from agriculture, identity, and social
relations to multiple, co-occurring material, non-material, and
regulating NCP (Zoderer et al., 2019; Bruley et al., 2021; Bergeret
and Lavorel, 2022). While subjective perceptions of well-being
derived from nature can be clustered to broader categories (e.g.,
access to services, tranquility and social capital, health and nature,
cultural landscapes, and place attachment), detailed relationships
between biophysical attributes and specific aspects of well-being
are multi-faceted and often context specific (Fagerholm et al.,
2020). For example, Akinsete et al. (2019) used a multi-stage
expert-based participatory process across four river basins for
assessing how measures from the European Water Framework
Directive benefited well-being based on their amelioration of
ecosystem services. Other studies have used semi-structured
interviews or surveys to assess the relative influence of ES/
NCP on various aspects of well-being based on people’s
preferences and profiles (Ciftcioglu, 2017; Huang et al., 2020;
Zhang et al., 2021). While these studies help understand the
importance of the social context and diversity of values, they do
not provide a rationale or process to prioritize where policy
decisions should focus first or what the key ES/NCP related to
human well-being are for any given policy context.

This paper aims to demonstrate a process to help identify key
relationships between nature and well-being. Our aim is to
provide a participative approach that is systematic,
structured, and transparent, thus helping practitioners make
sound policy decisions based on greater consistency and
transparency. The process, by identifying and being able to
prioritize the more important relationships between nature and
well-being, enables greater focus and judicious financial and
time investment to support policy development and evaluation.
Our process was tested in New Zealand, where the
Parliamentary Commissioner for the Environment
(Parliamentary Commissioner for the Environment, 2019)
identified a gap in knowledge on how changes in the
environment relate to people’s well-being. This is despite the
legal obligation to report on the state of the Environment since
2015, and the focus of the current government on “well-being”
budgetary decisions that includes natural capital (New Zealand
Treasury, 2019b). The following sections describe our method,
report on our findings from a workshop with key stakeholders
and our own evaluation and discuss potential applications for
practitioners.
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METHODS

Prioritization Process
A process was developed to provide a systematic, structured, and
transparent approach to identify the key relationships between
nature and well-being, and thus where to focus effort. These key
relationships may be used for the subsequent identification of fit-
for-purpose indicators or where decision makers should focus
policy development. This process was designed to facilitate
discussions between people (e.g., decision makers, scientists
and/or stakeholders), ensure that multiple perspectives were
heard in the process, and create buy-in to the process. This
participatory process was aimed at ensuring the process outcome
would support the needs of stakeholders and be usable for
multiple purposes. The research process was given Manaaki
Whenua – Landcare Research social ethics approval (number
2122/8), which is based on the New Zealand Association of Social
Science Research code of ethics.

The two-step process involves:
1 Framing: Framing the conceptual basis of the relationship

between well-being and nature. Exploring the relationship
between people and nature relies on using frameworks that are
systematic, easy to communicate and/or commonly used. Using a
structured and transparent approach helps ensure important
relationships between people and nature are not inadvertently
overlooked. In this step, ES/NCP and well-being frameworks are
chosen to ensure terminology is well understood, and all aspects
of both well-being and ES/NCP are well represented. The process
we outline could use any well-being framework or ES/NCP
framework.

2 Prioritizing: Assessing if (and how) each ES/NCP impacts
(positively or negatively) on each well-being domain and if
(and how) each well-being domain depends on each ES/NCP.
This rapid assessment aims to identify which ES/NCP are
(most) relevant to consider for each well-being domain. This
reduces the potential list of nature–well-being relationships for
further consideration to those of greatest relevance to a
particular decision or context. This also reduces the time
and cost of the effort needed to characterise the relationship
between nature and well-being. It may also mean a broader set
of relationships are included, not just those relationships
where information already exists and to which assessment
or decisions often default.

This prioritized set of nature–well-being relationships for the
given context can then be used for any number of decision-
making purposes. These purposes may include, but are not
limited to, engaging appropriate groups to take action to
improve nature and thus well-being, targeting regulatory or
non-regulatory policy initiatives, determining
budget allocations, identifying fit-for-purpose indicators to
evaluate actions/policies aimed to improve nature or the
nature–well-being relationship, identifying additional
research or knowledge gathering areas or identifying what
potential trade-offs may arise from policy signals or actions
being undertaken.

This paper mainly focuses on the second step of the process
and discusses how it could be used in decision-making to improve

human well-being. A similar process could also be used for other
forms of capital that underpin well-being.

Prioritizing ES/NCP–Well-Being
Relationships
The purpose of the prioritization step is to narrow the number of
ES/NCP–well-being relationships to those that are most relevant
for the context and decision(s) being undertaken.

Two criteria were used as the basis of a scoring framework to
determine the level of relevance of each ES/NCP–well-being
relationship. These criteria build on the impacts and
dependency criteria used and tested in the ecosystem service
assessment literature (e.g., Ranganathan and Lucas, 2008; World
Resources Institute, 2012). These types of criteria have been used
to prioritize the services of most importance to a business and
have been applied to different policy decision contexts in
New Zealand and the Pacific (e.g., Greenhalgh and Hart,
2015). The aim of the criteria was to stimulate discussions on
the attributes of the relationship between nature and well-being,
including type of impact, how well-being is affected, and
alternative options for how an ES/NCP is supplied. These
criteria were:

• The Impact (I) of an ES/NCP on a well-being domain. The
impact is assessed for each ES/NCP–well-being domain
relationship in two ways. First is the type (T) of impact,
where T describes how a change in an ES/NCP (negatively
or positively) affects groups of people or sectors and the size
of that affect. The impact type may be direct (e.g., food
production on jobs and earnings) or indirect (e.g., the
regulation of natural hazard is indirectly linked to our
work-life balance through access to walking tracks). The
size of the change may be small or large. Second is Extent
(E), which refers to the scale of this change. Extent can be
assessed as either the proportion of the population (P) or the
spatial geographical range (G) affected. The appropriate
extent criteria to use will depend on context. Type and
extent scores can then be combined using a scoring
approach based on the average or maximum value. We
used the average value to assess impact.

• The Substitutability (S) of an ES/NCP for a well-being
domain. A substitute may either be a cost-effective fix or
provide an alternative option for the same (or similar) ES/
NCP supplied for the well-being domain. Substitutability
has been suggested by others to understand the influence of,
or, if it is possible, to mediate the importance of, an ES/NCP
to a well-being domain (Garibaldi et al., 2019; Keeler et al.,
2019; Mandle et al., 2020). Substitutability was also a
criterion used to prioritize ecosystem services for further
investigation for business and government decisions
(Ranganathan and Lucas, 2008; World Resources
Institute, 2012; Greenhalgh and Hart, 2015).

The impact and substitutability criteria were then used as the
basis for a scoring system to facilitate the prioritization of ES/
NCP in terms of their importance for each well-being domain
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(Table 1). A series of questions (Table 2) was used to aid the
scoring process and guide discussions. The scoring system was
ordinal with corresponding scores from no/weak (1) to strong (5)
interaction for each criterion and was applied to each ES/
NCP–well-being domain. While the ordinal categories covered
the full range of possible interactions the description of the
categories was arbitrary. While the authors experience in
assessing ES/NCP flows was used to develop these arbitrary
categories, this is an area that could be further refined over
time to improve the robustness of the categories.

The score for the impact criterion consists of the average (or
maximum if preferred) of the T and E values. The substitutability
criterion, however, is a single score. These two scores are then
used to prioritize the ES/NCP–well-being domain.

To prioritize ES/NCP–well-being domain relationships, a
ranking matrix was developed to rank each relationship as
low, medium, or high (Table 3). For example, if an ES/NCP

scores a 5 for impact and a 5 for substitutability then it would be
ranked high and given a higher priority for further consideration
in any subsequent decision. If the impact scored a 3 and

TABLE 1 | Scoring system for prioritizing the importance of each ES/NCP for each well-being domain based on the impact of an ES/NCP on a well-being domain and the
substitutability of that ES/NCP for the well-being domain.

Score Impact I = f(T,E) Substitutability S = C or A depending on context

Type
of relationship (T)

Extent of impact (E = G or P depending on
context)

Cost-effective substitutes
–

how hard and
costly is it
to fix? (C)

Alternative options –

similarity and how
easily accessed (A)?Spatial geographical

range
of impact (G)

Proportion (%) of
population
affected per
region (P)

1 No importance <10% of the regional
territories

<10 Yes, low cost and affordable
for individuals

Many alternative options available of similar quality
(or experience) that are easily accessed

2 Indirect and small 10–30% of the regional
territories

10–30 Yes, affordable for
communities or user groups

Some alternative options available of differing quality
(or experience) within proximity

3 Indirect and big 30–50% of the regional
territories

30–50 Yes, but needs local
government intervention

Some alternative options available of similar quality
some distance away

4 Direct and small 50–75% of the regional
territories

50–75 Yes, but needs national
government intervention

Some alternative options available but of different
quality (or experience) some distance away

5 Direct and big compared
with national

>75% of the regional
territories

>75 No substitutes No alternative options available

TABLE 2 | Summary of the process and questions used to apply the impact and substitutability criteria to each ES/NCP–well-being domain.

Framing

Step Action

Identify ES/NCP and well-being
frameworks to be used

Process outlined in this article uses
NCP from IPBES to represent nature

and the NZ living Standards Framework
for defining well-being

Go through prioritizing step for each ES/NCP–well-being domain

Prioritization Nature of the
impact (I)

Type of
relationship (T)

Does the [ES/NCP] impact on people’s [well-being domain] directly or indirectly and what
is the size of that impact (small/large)?

Extent (E) What is the extent of that impact or how many people are affected based on geographic units (G) or
proportion of population (P)?

Impact (I) I-score is the average of T and E scores
Substitutability (S) Is there a substitute for the [ES/NCP] important for [well-being domain]?

If yes, is there a cost-effective substitute (C) or a similar alternative option (A)?
Final priority score Identify final score in matrix using I and S scores

TABLE 3 | Guide for assigning scores (with quantitative number in bracket) to
determine the prioritization of an ES/NCP–well-being relationship.

SI 1 2 3 4 5

1 Low (0) Low (0) Medium (1) Medium (1) High (2)
2 Low (0) Low (0) Medium (1) Medium (1) High (2)
3 Low (0) Low (0) High (2) High (2) High (2)
4 Low (0) Low (0) High (2) High (2) High (2)
5 Medium (1) Medium (1) High (2) High (2) High (2)

The scores are based on impact (I) and substitutability (S). Low (0): implies no further
consideration; medium (1) implies further expert input and inclusion depending on
context, and high (2) implies this relationship should be considered in the decision
making.
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substitutability a 1, then it would be ranked low and not
considered important for subsequent decisions. In the final
determination of what ES/NCP–well-being domain
relationships to consider further, each rank (Low, Medium,
High) was expressed numerically (0, 1 or 2, respectively) for
quantitative analysis. The aim of using this type of scoring system
was to quickly identify those relationships to include (high) and
those to exclude (low). Those relationships scored as medium can
then be more closely scrutinized and included or excluded based
on expert opinion, stakeholder input, and/or after additional
information had been collated on the relationship. The
scorings (0, 1 or 2) can be reported into a table of ES/NCP
against well-being domains. This adjacency matrix describing the
strength of the relations can be visualized with, for example, a
chord diagram showing proportional strength of relations
through width of links. A simplified example of how the
process was applied is outlined in Figure 1.

Demonstrating the Prioritization Process
Design
The New Zealand Context
New Zealand, alongside Scotland, Iceland, Finland, and Wales,
was a founding member of the Well-being Economy
Governments (Scottish Government, 2019) initiative launched
in 2019. These governments define national success by the quality
of life of its citizens rather than national Gross Domestic Product
(GDP). This led to New Zealand releasing its first well-being
budget in 2019 stating that the budget “signals a new approach to
the way governments work, by placing the well-being of
New Zealanders at the heart of what we do” (New Zealand
Treasury, 2019b). The New Zealand Treasury, since 2011, has

been developing and evolving the Living Standards Framework
(LSF) to help inform economic policy advice to government and
provide a measure of wealth beyond GDP. It is based on the
OECD well-being framework and reflects people’s well-being or
the “capability of people to live lives that they have reason to
value” (New Zealand Treasury, 2019a). The LSF is divided into 12
domains of current well-being to reflect the range of outcomes
that matter to New Zealanders and four capitals to reflect future
well-being (social, built, human and natural capital) (see
Supplementary Table S2 in Suppl. Mat. for the definitions of
well-being domains). However, the relationship between natural
capital and well-being is not explicit and these relationships have
not been consistently explored or assessed.

For this paper, we used the latest IPBES classification to
describe the contributions coming from “natural capital”
(Figure 2).1 The IPBES classification includes material, non-
material, and regulating ES/NCP, noting that these broad
categories are common across different classification systems
(Czúcz et al., 2018). To describe well-being, we used the 12
LSF domains. These have been grouped into six broad categories:
five – freedom of choice, security, health, material, and social
relations – are aligned with the Millennium Ecosystem
Assessment (MEA) well-being categories, with one additional
category separating the environmental quality domain (Figure 2).

FIGURE 1 | A schematic diagram showing how the prioritization process is applied to relate ES/NCP to well-being domains.

1NCP18 “Maintenance of options” from the IPBES classification cuts across
regulating, material and non-material NCP. It reflects a longer term and
fundamental contribution of nature and people through ecological resilience
and transformability (e.g., through evolutionary processes, dispersal, and
reconfiguration). We did not include this NCP in the analysis as a stand-alone
NCP as the impact on well-being was captured by the other NCP flowing through
NCP18.
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The latter category, added as “environmental quality,” is
described in the LSF as “the natural and physical environment
and how it impacts people today” which wasn’t reflected in any of
the five categories of well-being from the MEA.

Applying the Prioritization Process
The prioritization criteria and process outlined above was tested
in a workshop setting with 20 stakeholders from New Zealand’s
central government agencies. The aim of the 1-day workshop was
to see if the criteria resonated with practitioners or potential users
of this process and to identify ways to further refine the
application of the process. The process was tested using two
well-being domains (subjective well-being and health status) that
differed in their level of objectivity and three ES/NCP, one from
each main IPBES category of material, regulating, and non-
material. There were 14 staff from central government
agencies, including the Ministry for the Environment (multiple
departments), Ministry for Primary Industries, Department of

Conservation, Treasury and Statistics New Zealand, one from a
Local and Territorial Authority, two from the Parliamentary
Commissioner for the Environment’s office, plus three from a
research institute. All participants had backgrounds in
environmental management, with expertise in policy,
environmental sciences, conservation, agriculture, or
economics. We did not have any representatives from an
indigenous knowledge perspective, which is a gap that should
be filled through future research. The process could also be
undertaken in workshop settings with a wider group of
stakeholders, and this would be recommended especially
where decisions are likely to be contentious with stakeholders
having different viewpoints.

The workshop tested the process, which resulted in small
refinements, but no material changes were suggested for or made
to the scoring system. Given the limited availability of central
government staff, the workshop focused on testing the process for
only two well-being domains and three ES/NCP. After the

FIGURE 2 | Linking natural capital (from “Our Future”) and current well-being domains (“Our Country”) from the New Zealand Living Standards Framework (Source:
New Zealand Treasury 2019a) with the ecosystem services (ES) and Nature’s Contributions to People (NCP) (IPBES, 2019). The ES/NCP are an intermediate concept
connecting natural capital and well-being.
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refinements had been integrated, three of the authors
subsequently applied the prioritization process to the
remaining ES/NCP–well-being domain relationships. These
results were then provided to the Ministry for the
Environment for their review and feedback. To ensure
consistency in the application of the process, each ES/
NCP–well-being domain relationship was individually scored
by two people. The scoring for each relationship was then
compared and discussed by all three authors to resolve any
discrepancies between the individual scores. The discrepancies
and resolutions were recorded to provide transparency,
explanation and documentation should it be needed later to
show why a choice was made (Ausseil et al., 2021). Where
possible, the scoring of each criterion was supported by
evidence in the literature, in particular the review from
Roberts et al. (2015).

RESULTS AND DISCUSSION

Overview of the Prioritization Findings
Overall, regulating NCP contributed to all six broad groupings of
well-being (Figure 3). Non-material NCP contributed to the well-
being categories health, social relations, material well-being, and
environmental quality. Material NCP, such as food, energy and
timber contributed mainly to the material well-being category,
with smaller contributions to social relations and environmental
quality categories (Figure 3).

Health Well-Being Category
All broad categories of NCP are important for the “health status”
domain. This reflects basic needs provided by the material ES/
NCP (e.g. food NCP) as well as the subjective and cognitive
experiences that are important to mental health and the value of

regulating NCP that, for example, reduce the physical harm to
people by mitigating natural hazards or provide clean drinking
water (Table 4).

The “time use” domain related to work-life balance is mostly
affected by the non-material NCP (see Table 4). For instance,
nature-based recreation (i.e., physical and psychological
experiences NCP) is an important leisure pastime for many
New Zealanders whether it be hiking in forests, gathering
seashells, or boating or fishing in lakes/rivers or around the
coastline. Learning and inspiration can also affect the quality
of people’s leisure time, e.g., arts and crafts that draw on nature or
the learning by children during outdoor leisure activities.

Material Well-Being Category
With the Material well-being category, material NCP were
most important, followed by non-material NCP (Table 4).
Livestock production, fruit production, and Mānuka honey
(i.e., food and feed NCP) and the timber industry
(i.e., materials and assistance NCP) were strong
contributors to “income and consumption,” and “jobs and
earnings” domains. Recreation (physical and psychological
experiences) is important for New Zealand’s tourism and
screen industries, thus also contributing to “income and
consumption,” and “jobs and earnings” domains (StatsNZ,
2021; NZIER, 2017). The “housing” domain, as expected,
depended on, or was impacted by the materials and
assistance NCP through timber availability. However, the
regulation of hazards and extreme events, and air quality
were also considered important for the quality, suitability,
and affordability of the homes through the role ecosystems
have in mitigating natural hazards and improving air quality.
Proximity to recreational areas that provide physical and
psychological experiences were also considered important
for well-being related to housing.

FIGURE 3 | Illustrative diagram showing relative contribution of NCP to the six broadwell-being categories. These results are illustrative as they are based on a small
sample size of government agency employees and are not intended to be representative of New Zealand population. The width of the chords is representative of the
number of NCP-well-being relationships that scored high in the prioritization process. See Table 4 for exact numbers.
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TABLE 4 | Final prioritizations scores of 17 NCP against the 12 LSF well-being domains and their six broad categories.

Well-being
categories/domains

Health Security Material Social relations Freedom
of choice

Environmental
quality

IPBES
NCP

Health
status

Time
use

Safety
and

security

Income
and

consump-
tion

Jobs
and

earnings

Housing Knowledge
and skills

Social
connection

Subjective
well-being

Cultural
identity

Civic
Engagement

and
governance

Environmen-
tal

quality

Regulating
NCP

Habitat creation and
maintenance

2 0 0 1 1 0 1 0 2 2 2 2

Pollination and dispersal of
seeds

0 0 0 0 0 0 0 0 0 0 0 2

Regulation of air quality 2 0 0 0 0 2 0 0 1 2 0 0
Regulation of climate 2 0 2 1 0 0 0 0 2 2 1 2
Regulation of ocean
acidification

1 0 0 0 0 0 0 0 0 0 0 2

Regulation of freshwater
quantity, location, and
timing

2 2 0 0 0 0 0 0 0 2 1 2

Regulation of freshwater
and coastal water quality

2 0 0 0 0 0 0 0 1 1 2 2

Formation, protection, and
decontamination of soils

0 0 0 0 0 0 0 0 0 0 1 2

Regulation of hazards and
extreme events

2 1 2 1 1 2 0 0 0 1 2 2

Regulation of organisms
detrimental to humans

1 1 0 0 0 0 0 0 0 0 0 2

Material NCP Energy 0 0 0 1 0 0 0 0 0 0 0 0
Food and feed 2 0 0 2 2 0 2 0 2 2 0 2
Materials and assistance 0 0 0 2 2 2 0 0 0 2 0 2
Medicinal, biochemical, and
genetic resources

0 0 0 1 0 0 0 0 0 1 0 0

Non-
material NCP

Learning and inspiration 2 2 0 0 1 0 2 0 0 2 0 2
Physical and psychological
experiences

1 2 0 2 2 2 1 0 1 2 0 2

Supporting identities 2 2 0 0 0 2 2 2 2 2 0 2

Final prioritization scores of 17 CP against the 12 LSF well-being domains and their six broad categories. The scores are based on impact (I) and substitutability (S). Low (0): implies no further consideration; medium (1) implies further expert
input and inclusion depending on context, and high (2) implies this relationship should be considered in the decision making. These results are illustrative as they are based on a small sample size of government agency employees and are not
intended to be representative of New Zealand population.
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Social Relations Well-Being Category
In terms of the social relations well-being category, supporting
identities is the most important NCP for the “social connection”
domain. This comes through the connections and networks
people obtain via their sense of place and social relations that
people derive from ecosystems. The non-material NCP
contribute most to the “knowledge and skills” domain, as does
wild foods from the food and feed NCP.

In the New Zealand context, Mātauranga Māori (indigenous
knowledge) is a holistic worldview that encompasses knowledge
of natural flora and fauna relationships, thus contributing to
learning and inspiration (Hikuroa, 2017). Mātauranga Māori is
also closely tied to “place,” which influences a person’s identity
(from the supporting identities NCP). The “subjective well-being”
domain, a person’s overall life satisfaction and sense of meaning
and self, is affected by the supporting identities NCP. This is
through religious, spiritual, and social-cohesion experiences and a
person’s sense of place, purpose, belonging, rootedness, or
connectedness, associated with different entities of the living
world, as well as knowing New Zealand’s iconic ecosystems
exist. Climate anxiety, related to climate regulation, also affects
subjective well-being, as does the poor provision of food.

The “cultural identity” domain (having a strong sense of
identity, belonging and ability to be oneself, and the existence
value of cultural taonga or treasures) is influenced by several
NCP. Regulating NCP such as regulation of hazards and extreme
events; climate; freshwater quantity, location, and timing; and air
quality have potential to affect cultural sites, experiences, and
practices, which in turn affect cultural identity, particularly for
Māori, New Zealand’s indigenous people. All New Zealanders’
cultural identity is influenced by non-material NCP, as outdoor
recreation, relaxation, and aesthetic enjoyment (physical and
psychological experiences and supporting identities NCP) are
integral components of New Zealand’s lifestyle. Similarly, youth
learning experiences (learning and inspiration NCP) come
through school outdoor camps (annually from age 9–15 years)
and Māori youth cultural learning, which all influence emerging
personal cultural identities. New Zealand’s treasured species and
habitats (habitat maintenance NCP), like kiwi or the ancient kauri
forests, form part of New Zealand’s cultural identity.

Security Well-Being Category
The “safety and security” domain (people’s safety and security, both
real and perceived, and their freedom from risk of harm and lack of
fear) is influenced by the regulating NCP, regulation of hazards and
extreme events, and climate (Table 4). The impacts of hazards and
natural disasters are becomingmore frequent, increasing people’s fear
of the potential consequences of expected or unexpected events such
as property damage, displacement, or financial impacts of floods/
drought. There is also increasing evidence that climate is affecting
safety and security, for instance, injuries related to high winds or
increases in violent crimes and assaults with changes in temperature
(Stevens et al., 2019).

Freedom of Choice Well-Being Category
The “civic engagement and governance” domain relates to
people’s engagement in the governance of their country and

their civic responsibilities, how “good” New Zealand’s
governance is perceived to be, and the procedural fairness of
society. Regulation of hazards and extreme events is becoming an
increasingly important governance issue, with conversations
about climate adaptation and the implications of climate risk
assessments. Recent issues about pathogen contamination of
drinking water (regulation of freshwater and coastal water
quality NCP) have impacted on civic engagement and
governance, leading to a government inquiry into drinking
water in New Zealand (Government Inquiry into Havelock
North Drinking Water, 2017a; b) and the subsequent “Three
waters reforms” (DIA, 2021). Water quality degradation led to
national conversations on and action for reforms in national and
regional freshwater policy and increased involvement by
communities and citizens in those decisions. This subsequently
resulted in collaborative processes in many parts of New Zealand
to identify and set freshwater goals and implementation pathways
(Cradock-Henry et al., 2017). Habitat creation and maintenance
is another growing concern that has resulted in national debates
(Biodiversity (land and freshwater) Stakeholder Trust, 2018) and
a proposed national direction for biodiversity protection and
restoration (Ministry for the Environment, 2019).

Environmental Quality Well-Being Category
As expected, most ES/NCP in the material, non-material, and
regulatory categories contribute to environmental quality
(Table 4).

In summary, non-material ES/NCP, such as physical and
psychological experiences, supporting identities, and learning and
inspiration are relevant to six to nine well-being domains, including
health status, time use, knowledge and skills, environmental quality,
housing, and cultural identity. Regulating ES/NCP are also important
to most well-being domains, with three or more ES/NCP relevant to
health status, environmental quality, and cultural identity. Material
ES/NCP are relevant to fewer well-being domains, contributing
mainly to cultural identity, income, jobs, housing, and
environmental quality.

Challenges and Opportunities
The aim of this research was to outline a systematic, structured and
transparent process to identify and prioritize the key relationships
between nature and well-being for decision-making purposes. The
process was to aid the focusing of effort and targeting of decisions.
While the points outlined below were notable insights drawn from
our processes, we expect them to be relevant for similar processes run
by others and in differing contexts.

Our process allows multiple viewpoints to be heard, creates
transparency around how choices are made and provides a
rationale for those choices. Because the process was designed
to be participatory, there is co-production at each step (Steger
et al., 2021). One main benefit was the conversation and debate
generated between participants, as it was found to be as
informative as the outcome of the process and valued by the
participants. Discussion about the ES/NCP and well-being
framing enabled people to think about the terminology and
definitions needed to ensure a common language was
understood by all participants. That step is essential, as
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different interpretations can lead to wide variations in scoring.
The prioritization process also prompted discussions about
differing views on the importance of nature to different
aspects of human well-being and helped ensure that a
viewpoint was not inadvertently overlooked.

By using a participatory approach, we showed that rich
discussions on the relationship between nature and well-being
helps people understand the relationship from different
perspectives and contexts (e.g., Fagerholm et al., 2020) and
highlights the challenges of managing the environment when
people’s perspectives and expectations are diverse. Having a wide
array of stakeholders from different backgrounds and interests
can help ensure the range of views are heard in these types of
prioritization processes, and for alternative worldviews to be
shared. In our case, we lacked the bicultural representation of
New Zealand as there were no Māori participants to share Māori
knowledge and worldview. The diversity of views expressed by the
other participants, however, highlighted a disparate range of
perceptions and values put on the importance of ES/NCP
depending on the social or cultural context (Cuni-Sanchez
et al., 2019), or the individual’s own background and personal
relation to nature. As such, the results are heavily dependent on
who is involved in the process, highlighting the need to carefully
identify the participants based on an agreed set of criteria (e.g.,
social, cultural), thus ensuring a wide range of perspectives are
included. While we tested our process during a workshop, other
tools such as the Delphi process could also be used to help reach
agreement in diverging opinions.

The scoring system forced a greater degree of consistency in
judgements and highlighted those relationships where additional
information or viewpoints were needed. Any ES/NCP–well-being
relationship ranked asmedium signaledmore discussions/knowledge
were needed to ascertainwhether it should or should not be a priority.
These prioritized relationships can also help determinewhere to focus
future research and knowledge gathering to test the strength of the
relationship between the ES/NCP and the well-being domain.

Observations and statements on the process from stakeholders at
the workshop helped contextualize the prioritization outcomes (see
Supplementary Table S3 in Suppl. Mat. for a detailed example of the
process including comments). The discussions with workshop
participants highlighted the different ways in which the nature of
the relationship between ES/NCP and a well-being domain was
described, sometimes referring to timing (e.g. impact health
temporarily) or feelings (e.g. influencing anxiety or fears).
Perceived impact or dependency often differed with who was
affected and the substitutability of ES/NCP. While the discussions
on the ES/NCP–well-being domain relationships were focused on the
current and very near future, some participants also noted that the
scoring for impact and substitutability could change with time. For
example, ethical and spiritual ES/NCP may be somewhat
substitutable over time as attitudes, attributes/beliefs, and/or
people’s minds change. This highlighted the need to be explicit
about what the scoring should or should not consider and the
timeframe. The importance of different temporal aspects of these
relationships is likely to differ, depending on where the prioritization
is going to be used. It also highlights that these relationships may not
be static and, for some uses, may require reassessment over time. One

observation during the process was the need to separate potential
versus actual importance for scoring. Some ES/NCPwere included as
part of the prioritization due to their importance for future risk. For
instance, natural hazard regulation is important for the “safety and
security” domain. While the impact has low spatial coverage (coastal
zones and low-lying areas at risk of flooding), we decided to include
this ES/NCP because of the likelihood of a future increase in natural
hazards and scale of impact from changes in climate.

Different frameworks for nature or well-being resonate better with
some stakeholders or participants than with others. The challenge is
finding frameworks to which most people can relate, are relatively
easy to understand, and can be applied to multiple contexts. For
instance, the concept of ecosystem services has been criticized for its
economics perspective, focusing on instrumental and intrinsic value
from nature (Kadykalo et al., 2019). A Mātauranga Māori lens,
however, argues that people not only benefit from the services
provided by nature but are also part of the nature (Harmsworth
and Awatere, 2013). Thus, a range of worldviews and frameworks/
perspectives can be warranted to capture a fuller picture of the
relationship between people and nature. For example, the IPBES
framework articulates intrinsic, utilitarian, and relational values of
nature to support their integration into policy and decision making
(Pascual et al., 2017; Pascual et al., 2021). It also embraces pluralism
and fosters the integration of multiple values, especially from
indigenous people (Hill et al., 2021; Muradian and Gómez-
Baggethun, 2021; Pascual et al., 2021). The NCP categories are
intentionally fuzzy and fluid (Kadykalo et al., 2019), allowing
them to be adapted for context-specific perspectives (Topp et al.,
2021). While debates continue to disentangle the differences and
commonalities between ES and NCP approaches (Kadykalo et al.,
2019), our process does not intend to favor one classification over
another, allowing flexibility for the intended use. Similarly, there are
many well-being frameworks that could be used, such as the Maslow
hierarchy of needs used in aNewZealand study (Roberts et al., 2015),
the Human Development Index (United Nations Development
Programme (UNDP), 1990), the Sustainable Development Goals
(sdgs.un.org), and the OECD’s Better Life Index (OECD, 2017). All
were developed to measure the multiple dimensions of human well-
being that are necessary for the betterment of a society and not just
through economic output.

Application of the Process for Decision
Making
The prioritization process proposed in this paper can be used for
different purposes. The use of an ES/NCP concept allowed us to
bridge the broader gap between people and nature, facilitating the
development of chains of causation and enabling people to
understand how nature underpins their everyday lives. Improving
the understanding of linkages and challenges between nature and
people’s physical and spiritual needs helps to raise awareness for
people or groups, incentivizing them to take action to improve nature
and thus their well-being.

Recognizing the role of the environment on well-being for
current and future generation is essential, and this is where our
process can help identify where indicators (and data) are needed
to monitor and report on these relationships. In New Zealand, for
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example, there is a lack of data showing the consequences of
degradation in the environment on the economy and society
(Parliamentary Commissioner for the Environment, 2019).
Equally, the New Zealand Treasury has developed the Living
Standards Dashboard as a measurement tool to inform on cross-
government policy priorities (New Zealand Treasury, 2019a).
However, it is not clear how the natural capital indicators were
chosen and how they connect to New Zealander’s well-being. Our
process can provide the first step towards an evidence-based
approach to identity which indicator(s) should be developed or
used to track natural capital and its influence on well-being.

At a policy level, identifying the important connections between
ES/NCP and well-being domains can help target policy initiatives to
achieve specific well-being outcomes. This enables regulatory or non-
regulatory policies to target key components of nature while
identifying potential trade-offs that may arise from policy signals
or actions being undertaken. For instance, Gardiner and Huser
(2017) explored the value of using an ecosystem services approach
for policymaking in the Waikato region of New Zealand. Their pilot
study highlighted the value of establishing the importance of
ecosystem services for human well-being in integrating across a
regional government’s departments and teams that may have
different outcome focuses. By framing the connections between
biodiversity and human well-being, the International Union for
Conservation of Nature highlighted the benefits of working with
nature, emphasizing the economic and social benefits of nature-based
solutions, to mitigate climate change while reducing biodiversity loss
(Seddon et al., 2021). By considering all aspects of ES/NCP and the
full range of well-being outcomes that are sought, our process could
provide opportunities to help practitioners in narrowing down to the
key relationships on which they should focus, and in implementing
interventions or nature-based solutions that could provide multiple
benefits.

An appropriately informedwell-being framework ismore likely to
ensure effective and equitable targeting of public spending. Our
process can be used by central government agencies to support
sustainable investment decisions, raising the profile of investment
into nature, and formalising the contribution of natural capital to
well-being. For instance, the economic recovery from COVID-19 in
2020 for New Zealand necessitated rapid refocusing of investment
decisions. Despite the urgency, it was important to make sure that
decisions on short-term (economic) gain did not have unintended
consequences or longer-term costs to nature and well-being. To assist
with economic stimulus decisions, some of the broad-scale
relationships between different ES/NCP and well-being domains
identified using the process outlined in this paper were used as a
“checklist” to assess decisions and track longer-term impacts (Ausseil
et al., 2021). The rationale for considering nature was to avoid the
depletion of nature, and the unintended consequences on our well-
being (Alison Collins, pers. comm). Taking a step further, there were
also opportunities to look at building resilience by including
environmental impacts/improvements in decision-making
processes. This would better preserve the choices available to
future generations, particularly if green infrastructure approaches
were used.

The first draft of the post-2020 global biodiversity framework
from the Convention on Biological Diversity recognised in goal B

that “Nature and its contributions to people are fully accounted
and inform all relevant public and private decisions.”Our process
is a step forward to help analyse the key priorities in the
relationship between nature and human well-being, thus
enhancing the narratives around barriers and opportunities for
change for these international commitments (IPBES, 2019), and
providing a basis for monitoring progress.

CONCLUSION

Connecting nature to human well-being for effective policy decisions
requires engagement processes and subsequent design and
implementation of policies that can make a material difference to
both the environment and people’s well-being. We have described a
process to enable better decision-making that ensures the relationship
between nature and human well-being is understood and thus able to
be protected into the future. The process was designed to assist
decision makers in identifying the key nature–well-being
relationships to focus their efforts, thereby reducing the cost and
time to do the due diligence and justice to meaningfully embrace and
act to enhance human well-being.

A structured and transparent process is more likely to ensure
effective and equitable targeting of public spending; evidence-
informed policies; and decisions that neither impact on, nor
under-estimate, the contribution of a well-functioning
environment to the economy, culture, and wider society. The
inclusion of a diversity and plurality of values to inform decision
making can help recognize and articulate the multiple views held
for what a sustainable future would be. Indeed, multiple actors
and representative stakeholders are needed to broaden the
discussions and avoid the marginalization of some groups.

The outcomes from this prioritization process can be used
for a variety of decision-making efforts. One possible next step
to this process is the development of indicators for tracking
changes in prioritized nature–well-being relationships.
Indeed, a companion indicator design process is under
development, fed by the outcomes in this paper and the
supporting justification captured during workshop
discussions. This indicator design process continues the
participatory approach utilized in this paper to guide
discussions for justifiable and fit-for-purpose ways of
measuring and tracking nature–well-being relationships.
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