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1.
Introduction
This report is part 3 in a special issue on the role of ecosystem services thinking and methods in
measuring, better understanding and tracking progress towards the goals of Māori cultural wellbeing and survival. In this report we seek to explore different approaches to the measurement of
ecosystem services in a way that builds on attempts to define ecosystem services in report part 2
(Cole & Cole, 2018b) and then looks at how measurement information can be practically applied.
We explore both physical and value-based approaches to the measurement of ecosystem services
as a basis for looking at (i) the role of valuation in decision making (Bingham et al., 1995), (ii) the
limitations of valuation method (Cole, 2014a) and (iii) the likely role of comparative valuation
activities in the time of our tūpuna (transl. ancestors). Finally, we reflect on the relevance of
market-based ecosystem services valuation method as a contribution towards the goal of Māori
cultural survival (Cole & McCallion, 2014).
1.1
Tātari Tauutuutu: a Māori cultural approach to accounting
Ecosystem services is one of numerous measurement approaches being explored by staff at Te Toi
Ōhanga1 as part of the creation of a distinctly ‘Māori cultural’ approach to accounting that we call
Tātari Tauutuutu (transl. the measurement and analysis of cycles of reciprocity). Accounting tools
of this kind are urgently needed by Māori communities and kaitiaki (transl. members of Māori
communities who play an active role in sustaining the well-being of Māori communities) to help
them (i) measure, (ii) better understand and (iii) track progress towards the goals of Māori
cultural/community well-being and survival. Non-financial accounting of this kind can be used to
measure (a) the expressions of generosity from Te Iho Matua whānau o Rangi rāua ko Papatūānuku
(transl. the celestial family of Papatūānuku (transl. our Earth Mother) and Ranginui (transl. our
Sky Father)) and (b) the reciprocal contributions of Te Aho Matua whānau o Rangi rāua ko
Papatūānuku (transl. Māori communities) that assist in maintaining the well-being of what we have
elsewhere referred to as ‘whānau Māori ecosystems2’ (Cole & Cole, 2018a, 2018b).
At Te Toi Ōhanga we still use financial accounting and economic analysis to measure the
contributions of Māori communities and businesses towards New Zealand’s mixed market
economy. We still use financial accounting because New Zealand’s mixed market economy
currently plays a ‘crucial’ role in maintaining the ‘physical survival’ and well-being of Māori
communities. However, non-financial accounting tools are also urgently needed to measure the

1

The New Zealand Institute of Māori economic development and innovation
In a Māori cultural perception of reality, Māori communities never exist in isolation from the family identity defined
by our whakapapa (transl. genealogical descent) from Papatūānuku (transl. our Earth Mother), Ranginui (transl. our
Sky Father) and the children of Papatūānuku and Ranginui who are the kaitiaki (transl. guardians) of the various
domains (cf. ecosystems) of what western scientists call ‘the natural world’. At Te Toi Ōhanga, we use the expression
‘whānau Māori ecosystem’ as a form of shorthand for this Māori family identity that embraces what can be described
in English as both human and ecosystem worlds (Marsden, 2003a). This same whānau Māori ecosystem identity
forms an organisational basis for the Māori cultural economy that existed in the time of our ancestors (transl.
tūpuna).
2
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performance of the Māori cultural economy because the well-being and survival of this institution
is so inextricably connected with the goal of Māori cultural survival (A. Cole et al., 2018).
1.2
An institute of Māori economic development and innovation
We created Te Toi Ōhanga1 to ensure that there was at least one research - educational - economic
institution in New Zealand that was working with Māori communities and businesses (on the
ground) towards reclaiming, reframing and re-instating the mana and mauri of the Māori cultural
economy. The whānau (transl. family identity) members of Papatūānuku (transl. our Earth Mother)
and Ranginui (transl. our Sky Father) collectively constitute the ‘Māori cultural economy’ (ref.
Firth, 1929) as distinct from the western scientific idea of a capitalist market economy (O'Sullivan
& Dana, 2008). This is a vitally important distinction that is, unfortunately, poorly understood by
economists and policy-makers in particular. Maintaining the well-being of what western scientists
refer to as ecosystems is more than just a contribution towards ‘resource management’ as defined
by the Resource management Act (1991). Ecosystems (cf. atua domains) are an integral part of
whānau (transl. family) identity and for this reason it is helpful to think of the Māori cultural
economy (Firth, 1929) as a whānau Māori ecosystem3.
1.3
The organisation of this report
In this third report (Cole & Cole, 2018c) of our special issue on ecosystem services thinking and
methods (Cole & Cole, 2018a, 2018b, 2018c, 2018d, 2018e, 2018f), we explore the problem of
measuring ecosystem services by focusing attention on (i) the basics of physical measurement and
the monetary valuation of ecosystem services (section 2), (ii) the measurement and valuation of
‘cultural services’ (section 3) and (iii) the practical application of ecosystem services accounting
results as an aid to making better decisions (section 4). Finally, reflections on the kōrero outlined
in this report are contained in section 5.

An institution for which it is neither possible, nor helpful to think about the well-being of Māori communities in
isolation from ecosystem well-being.
3
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2.
The basics of ecosystem services measurement
As noted in report part 2 of this special issue on ecosystem services, the measurement and valuation
of ecosystem services forms an essential pre-requisite for creating (i) ecosystem services
commodity price signals (Kosoy & Corbera, 2010) and (ii) markets for ecosystem services
(Gomez-Baggethun, de Groot, Lomas, & Montes, 2010). Measurement and valuation are needed
because it is not possible to trade an ecosystem good or service (commodity) that cannot be
physically quantified or priced (i.e. valued). Likewise, the physical measurement or quantification
of ecosystem goods and services is necessary as a pre-requisite to market-based price
determination.
By international convention, monetary and physical measurements of ecosystem services are
usually expressed as a rate (i.e. a quantity per unit of time), (Costanza et al., 1997). The use of a
rate measurement reflects the idea that ecosystems are a ‘natural’ form of capital (i.e. a stock) that
produces a flow of ecosystem goods and services that are of benefit to human communities
(Azqueta & Sotelsek, 2007; Bartelmus, 2009; Vemuri & Costanza, 2006).

Figure 1

Photographic examples of ecosystems (i.e. natural capital)

The measurement of an ecosystem (ref. Figure 1) is expressed as a spatial unit of account (i.e.
usually standardised to hectares), (cf. Appendix II). The standard unit of measurement for a ‘flow’
of ecosystem goods and services (ref. Figure 2) is: (i) the amount of an ecosystem service or good
measured in appropriate units (e.g. tonnes or kg or litres etc), (ii) for a given area (usually
standardised to 1 hectare), (iii) for a given amount of time (usually 1 year). Assuming we are
measuring the weight of ecosystem goods in kilograms, then this type of measurement is
abbreviated as kg/hectare/yr. (Sagoff, 2011). The exemplar ecosystem services shown in Figure 2
can be converted into measurement units using this approach (from left to right): (i) number of
plants pollinated/hectare/yr., (ii) tonnes of plant matter decomposed/hectare/yr., (iii) mitres cubed
(m3) of water evaporated/hectare/yr., (iv) mitres cubed (m3) of water purified/hectare/yr., and (v)
tonnes of seed dispersed/hectare/yr.

Figure 2

Photographic examples of ecosystem services (i.e. flows of benefit to human
communities and the market economy
6

2.1
Valuation of ecosystem services
Once the physical measurement of ecosystem goods and services has occurred, it is then possible
to add valuation estimates. Valuation is a way of measuring things in which the unit of
measurement is an estimate of ‘worth’ or ‘comparative value’ rather than physical size or extent.
Perceptions of worth or value are culturally derived (Chan, Satterfield, & Goldstein, 2012; Kumar
& Kumar, 2008). The values of one culture will not necessarily be the same as the values of another
culture. All cultures are believed to share common values that are fundamental to human wellbeing like love, freedom, fairness, pleasure, security, honesty and loyalty (Harris & Wasilewski,
2004). However, there are many other values that differ greatly from one cultural context to
another. In some cultural contexts it is difficult to find a linguistic counterpart to the English word
‘value’ (A. Cole et al., 2018). This means that the ability to create a value measurement (i.e. an
outcome of the process of valuation) is highly context dependent (Cole, 2017). Not only is the
valuation of ecosystem services culturally dependent, but the methods we use to estimate value in
a cultural context can influence the size of value estimates (Cole, 2014a). In summary, the
valuation of ecosystem services is influenced by both cultural context and preferred use of
valuation measurement method.
2.1.1 Valuation of shared values
The most common type of ecosystem services valuation involves measurement of instrumental or
use-value with the aid of a monetary unit of account (Cole, 2014b; Costanza & Folke, 1997; Vatn,
2010). The ‘use’ of an object by humans is an essential value in all cultural contexts. This is
because all humans, irrespective of culture share a common need for what might be termed
‘essential’ valuables like: food, water, fuel, shelter and security (Millennium Ecosystem
Assessment, 2003, 2005a, 2005b). Where these valuables are purchased and sold on commercial
markets, then ‘value’ can be determined using a monetary unit of account (Gomez-Baggethun et
al., 2010).
To extend the physical measurement of an ecosystem service or good into the realm of market usevalue, the example of physical measurement (i.e. kg/hectare/yr.) provided above (i.e. sub-section
2.) can be stated as $/hectare/yr. In this example, the physical unit of measurement (i.e.
kg/hectare/yr.) provides an estimate of the rate at which a given ecosystem good or service is used.
The additional use of monetary measurement (i.e. $/kg) provides an estimate of use-value (e.g.
$15 per kilogram). A monetary estimate of use-value (i.e. $/kg) can be applied to a physical
measurement of ecosystem services (i.e. kg/hectare/yr.) by using equation (1) (Sagoff, 2011).
$/kg x

kg/hectares/yr. = $/hectares/yr.

(1)

2.2
The monetary valuation of ecosystem services: market values
The valuation of ecosystem goods and services is a complex problem. Some ecosystem goods (e.g.
fire wood, fruit, vegetables, grains, water, meat, fibre, raw materials, fuel etc) are traded (i.e.
7

purchased and sold) on commercial markets and thus have clearly defined market prices (Garrick,
Siebentritt, Aylward, Bauer, & Purkey, 2009; Kroeger & Casey, 2007; Vedel, Thorsen, &
Jacobsen, 2009). These prices can be used as an estimate of value (i.e. what people are willing-topay to obtain this good). However, not all ecosystem services and goods are traded on commercial
markets (Boyd, 2007). In the case of these ecosystem goods and services, valuation involves the
estimation of what are called ‘non-market’ values4. Here the word ‘non-market’ is a form of short
hand for ‘not traded on commercial markets’.
2.3
The monetary valuation of ecosystem services: non-market values
Where a commercial market does not exist, there are two different methods that can be used to
obtain ‘non-market’, monetary value measurements. For example, it is possible to interview
individual buyers in order to ask them what they would be ‘willing-to-pay’ for the supply of a
given ecosystem service or good. In this approach, buyers are given an opportunity to state their
individual preference for a good or service. This is a non-market valuation method called ‘statedpreferences’ (Amirnejad, Khalilian, Assareh, & Ahmadian, 2006; Barkmann et al., 2008; Powe,
Garrod, & McMahon, 2005; Schaafsma, Brouwer, & Rose, 2012; Zander & Straton, 2010).
It is also possible to create value estimates by measuring the behaviour of people (i.e. the things
they do) and use this information to infer monetary value. For example, people who travel 100km
by car to go for a swim at a beach are ‘willing-to-forgo’ the costs of travel in order to obtain a
certain level of recreational benefit or pleasure. In this approach, buyers are given an opportunity
to ‘reveal their individual preferences’ in terms of what they would be ‘willing-to-forgo’ to obtain
certain ecosystem services (in this case an ocean suitable for swimming). This is a non-market
valuation method called ‘revealed-preferences’ (Bestard & Font, 2009; Knoche & Lupi, 2007;
Shrestha, Seidl, & Moraes, 2002; Swinton, Lupi, Robertson, & Hamilton, 2007).
‘Stated’ and ‘revealed’ preference valuation methods are used to estimate human use-value in
isolation from the operation of a commercial market. It is important to once again state that
‘instrumental’ or ‘use-value’ is not the only type of value that can be estimated using non-market
valuation methods of this kind (Olarieta, 2000). Different cultures have many other types of values
related to metaphysical, social, ecological and cultural well-being (Cole, 2017). It is rarely possible
to appropriately estimate the monetary worth of these values using market and non-market
valuation methods. People tend to object to attempts to assign a monetary value to sacred and or
religious experiences because they are deemed to have inherent ‘intrinsic’ value that cannot be
estimated by human perceptions of use-value or what economists refer to as utility (Marsden,
2003a; Spiller, Erakovic, Henare, & Pio, 2011).

4

‘Non-market’ means ‘not derived from trading activity on a commercial market’.
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3.
The measurement and valuation of ‘cultural services’
In report part 2 of this special issue on ecosystem services we learnt that ecosystem services
indicators (i.e. individual ecosystem goods or services) can be sorted into 4 functional groups.
Different research teams have come up with slightly different functional group names. However,
the functional group categories of the Millennium Ecosystem Assessment research team are now
widely used and include support services, provisioning services, regulating services and cultural
services. These functional group names are based on the distinctive contribution that an ecosystem
service makes to either ‘human’ or ‘ecological’ wellbeing. From a Māori cultural perspective, the
‘human’ and ‘ecological’ distinction refers to two parts of one large family entity (i.e. a whānau
Māori ecosystem).
The Millennium Ecosystem Assessment framework (Figure 3) includes a category called ‘cultural
services’ (Millennium Ecosystem Assessment, 2003, 2005a, 2005b). There is general agreement
amongst researchers that ‘cultural’ services are the most difficult to measure and value (A. Cole et
al., 2018; Kumar & Kumar, 2008). This raises an interesting question. Why do we need cultural
services in an accounting framework (Figure 3) designed to provide a basis for the estimation of
‘the sum total monetary value of ecosystem services’ (Chan et al., 2012)?

Figure 1
Assessment.

An illustration of ecosystem services produced as part of the Millennium Ecosystem

From a reading of published Millennium Ecosystem Assessment reports (Millennium Ecosystem
Assessment, 2003, 2005a, 2005b), it is not easy to understand exactly why this additional ‘cultural’
service category was created. One possible explanation might be that the ‘cultural’ services
category was added in order to group together those unrelated cultural values that are deemed to
be amenable to monetary valuation. Ecosystem services included in this monetary ‘cultural’
9

service category typically include: recreation, educational, spiritual and ‘cultural’. However, if this
is the reason for the ‘cultural’ category, then the use of the name ‘cultural’ seems unhelpful for
several reasons.
First, the ‘recreation, educational, spiritual’ ecosystem service indicators provide an incomplete
representation of any culture. Second, the ecosystem service indicators typically included in the
‘cultural category’ involve the use of monetary estimates that are typically derived from the
commodification of cultural identity (Hudson, 2009; Hutchings & Greensill, 2010). The fact
remains that most cultural values are very difficult to measure, especially with a monetary unit of
account.
Finally, the word ‘cultural’ is used in a way that implies that ‘culture’ is an add-on to a pre-existing
ecosystem services valuation framework. We would argue that ‘culture’ is the worldviewlinguistic basis for any attempt to create an aggregate valuation framework of this kind. The
Millennium Ecosystem research team appear to have ignored this important point in their efforts
to create 1 superior framework that will accommodate all cultural differences. We would argue
that it is not possible to achieve a goal of this kind. There simply is no single or preferred reference
point from which it is possible to create a conceptual framework that will accommodate the
worldviews of an estimated 6,900 distinct cultural/linguistic entities that exist in the world today
(Cole, 2017; Romaine, 2015). This is not to say that Figure 3 is somehow wrong. However, it is
an oversimplification of complex cultural reality that is incomplete and very unhelpful in terms of
contributing towards the goal of human cultural survival.
By categorising ‘culture’ as an add-on to ecosystem services, the creators of this framework imply
that cultural identity needs to be subsumed within a market economic worldview perception of
reality (i.e. ecosystem services thinking). What appears to have been overlooked is that ecosystem
services indicators, thinking and methods, as a solution to the inadequacies of the market economy,
is an expression of western culture and its many antecedents (Cole, 2017). While this is a valid
scholarly contribution, this is not the only culturally derived solution to ecosystem decline that
exists (Cole & McCallion, 2014). Neither is it the only culturally defined epistemological
(Andreotti, Ahenakew, & Cooper, 2011; Ul-Haq & Westwood, 2012; Williams & Hall, 2014) or
methodological (Smith, 1999) basis from which the problem of ecosystem decline can be
perceived and understood (Zander, Dunnett, Brown, Campion, & Garnett, 2013). A Māori cultural
perspective on social organisation and the human-nature relationship would look nothing like ‘the
market economy’ or ‘ecosystem services’ simplifications of reality (Firth, 1929; Marsden, 2003b).
Concerning the cultural wellbeing and survival goals of Māori communities, it is a Māori cultural
perception of reality that ultimately matters (A. Cole et al., 2018).
For the reasons stated above, we prefer not to use the functional term ‘cultural ecosystem services’
that has been adopted by the Millennium Ecosystem Assessment research team. As an alternative,
10

we prefer to use the term ‘non-material services’ as a more appropriate name for recreation,
educational, spiritual and miscellaneous benefits provided by these particular ecosystem services
to human communities.
3.1
The choice of a valuation lens – a deeper problem
If culture is the lens through which we perceive value, then why is ecosystem services valuation
based primarily on a market economic valuation lens? One reason for this orientation is that
ecosystem services is still a relatively new concept and those promoting this thinking have
doubtless based their work on the methods and data they have access to and are most familiar with.
While an academic ‘disciplinary’ approach to valuation of this kind is valid, it should not be used
as a developmental context that other cultures are expected to adopt – ‘western identity’ is not the
only cultural identity seeking to survive (Cole, 2017).
Culture is not only the lens through which we can perceive value (Costanza, 1980, 1991; Murray
Patterson, 1998; M. Patterson, 2002); it provides the rules, laws and customs that are the basis of
social organisation and interaction with the natural world. Culture cannot survive if it is unable to
give expression to the social institutions, rules, laws, customs and human-nature relationship that
form the basis of its identity, adaptation strategies and evolution (A. Cole et al., 2018; Cole, 2017;
Cole & McCallion, 2014). Thus, the question about which cultural valuation lens should have
precedence is inextricably connected to a more fundamental question – which culture should
provide the social institutions, rules, customs, laws and models of human-nature behaviour that
form an agreed basis for global economic organisation? Western science may argue that the answer
to this question is a given (i.e. the global market economy). However, as noted in sub-section 2.3
of report part 2 of this special issue, a very real question of concern is …
... why Māori communities might want to exchange their own familial conception of the natural
world for a western scientific market economic conception. The reasons or justification for such
an exchange are honestly difficult to see from a Māori cultural perspective (Cole & Cole, 2018b).

The reasons or justification for such an exchange are difficult to see from a Māori cultural
perspective because a primary goal of Māori communities is the survival of their own distinctive
cultural identity. The adoption and support of the market economy, ecosystem services and the
English language, contributes to enhancing western culture. However, it is more difficult to see
how long-term Māori cultural support of the market economy, ecosystem services and the English
language will assist in achieving the goals of Māori cultural wellbeing and survival (John W.
Berry, 2005; J. W. Berry, 2008; A. Cole et al., 2018; Cole, 2017; Costanza & Folke, 1997;
Dominelli, 2008).
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3.2
Rethinking the valuation problem from a cultural survival perspective
We propose that the relationship between ecosystem services and ‘culture’ needs to be
theoretically repositioned as an essential basis for economic valuation activities of relevance to
Māori communities (Adams & Mulligan, 2003). The need for such ‘theoretical’ repositioning
follows from the goals of Māori cultural well-being and survival. A culture cannot survive,
develop, adapt and evolve if it is unable to give expression to its unique language, rules, laws,
customs, identity and preferred models of human-nature behaviour (Mikaere, 2003; O'Sullivan &
Dana, 2008; Romaine, 2015).
Given the misalignment of ecosystem services with the goal of Māori cultural survival, the
‘relevance’ of ecosystem services indicators, thinking and methods may well be a question of
immediate and short-term concern to some Māori communities. However, we think that a matter
of far greater urgency is the need that exists for New Zealand as an emerging nation to recognise
and support the reclaiming, reframing and re-instating of the Māori cultural economy (Firth, 1929).
While this involves much, in connection with the main theme of this report (i.e. human and
ecosystem well-being) this goal necessitates the urgent reinstatement of the Māori cultural
economy (transl. whānau Māori ecosystems). This development goal for ecosystem services
thinking and method appears to fall outside of the current strategic priorities of ecosystem services
researchers. However, it is likely to be of central importance to most Māori communities and
business entities (Liu, Costanza, Farber, & Troy, 2010; Ribaudo, Greene, Hansen, & Hellerstein,
2010). There should be no need to explain the reasoning behind such thinking, however, for the
sake of being explicit and avoiding ambiguity we elaborate this point below.
After 170 years of Capitalist ‘mixed market economic’ dominance in New Zealand (Te Puni Kokiri
& New Zealand Institute of Economic Research, 2003), ecological decline (Ewers et al., 2006),
the impacts of colonisation (Adams & Mulligan, 2003; Bishop, Berryman, Cavanagh, & Teddy,
2009; Fu, Exeter, & Anderson, 2015; Gray, Coates, Yellow Bird, & Hetherington, 2013; Hohaia,
2016; Memon & Kirk, 2012; Smith, 2012; Sully, 2010) and the unhelpful influence of Government
policies (Marsden, 2003b; New Zealand Waitangi Tribunal, 2011; O’Sullivan, 2007; Whitinui,
2011), achievement of the goal of Māori cultural survival is no longer axiomatic (i.e. an outcome
that is beyond question).
The conception of economics as one global, Neo-liberal dominant market economy based
primarily on utility value (Costanza & Folke, 1997) has serious implications for achieving the
equally valid and desirable goal of Māori cultural survival (Ata, MacDonald, & Muldoon, 2006).
To-date, the ecosystem services metaphor has been presented to the global community in a manner
that has enhanced the survival prospects of western culture (Millennium Ecosystem Assessment,
2003, 2005a, 2005b). While the varied contributions of the global market economy towards
improving global human, well-being need to be acknowledged, the goal of cultural survival cannot
safely be ignored. Based on the above, we propose that culture and the survival of culture is a
12

prima facie goal for both economic organisation, ecosystem service measurement and value
determination (A. Cole et al., 2018; Cole, 2017).
3.3
Problems with the monetary valuation of ‘cultural’ services
It is a matter of deep concern for indigenous cultures to discover that ownership of their cultural
identity (e.g. language, symbols, icons and traditional knowledge etc) has been claimed by
corporate entities as a basis for profit-making activities (Ata et al., 2006; Hudson, 2009). The
commodification of indigenous culture further erodes the well-being and identity (Hutchings &
Greensill, 2010) of the world’s remarkable and precious ‘ecosystem peoples’ (Institute, 2001a,
2001b). Overall, we feel that the ‘cultural’ ecosystem services category is poorly defined for
valuation purposes and theoretically isolated from the cultural survival priorities of Māori
communities and indigenous culture more generally (Chan et al., 2012; Romaine, 2015). Given
the importance of this matter to the ecosystem services valuation debate (generally) and the
ecosystem services ‘relevance’ question of interest to Māori communities, we have devoted report
part 4 of this special issue (Cole & Cole, 2018d) to a more in-depth consideration of this matter.
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4.
Using valuation to help make better decisions
Every day we make decisions that involve the use of values (Costanza, 2000). However, our use
of values in decision-making is usually an ‘implicit’ mental process (i.e. something we are not
consciously aware of). Most of us calculate the value of a preferred choice in our heads (Gowdy
& Mayumi, 2001). We very rarely write our values down and create an explicit account of just
why we think one course of action is better than another (Bartelmus, 2009; Hansson &
Wackernagel, 1999; Howarth & Farber, 2002). While this somewhat intuitive approach to
decision-making seems to work in the short-term, it does have limitations. Our ability to use our
minds to calculate the full range of costs and benefits associated with a given decision is limited,
especially across scale (Costanza, Fisher, Mulder, Liu, & Christopher, 2007; Hein, van Koppen,
de Groot, & van Ierland, 2006; Konarska, Sutton, & Castellon, 2002). Also, we are not always in
possession of all the value information that we ideally need - especially information relating to
fairness, sustainability (Costanza & Folke, 1997) and cultural survival values (Cole, 2017). The
limitations of individual consumer valuations produce an annual ‘net effect’ that has far reaching
consequences for future generations (Bartelmus, 2009).
4.1
The problem of incomplete information
When choosing to buy goods and services, most of us can manage to spot a good deal, at least in
monetary terms. However, most of the time we fail to adequately consider the ‘social fairness’,
‘ecological sustainability’ and ‘cultural survival’ consequences associated with the market
economic choices we make (Costanza & Folke, 1997; Costanza, Norton, & Bishop). This is
because we usually do not have adequate information about the full range of costs and benefits
associated with the choices we make. Ecosystem services valuation methods can help us to
overcome the logical limitations of individual-based, consumer valuation by: (i) providing tools
for calculating all of the values associated with our decisions and (ii) providing us with the
information we need to use valuation tools effectively. When we use our sense of intuition (i.e.
our heads) or valuation tools and information to help us choose between one option and another,
this involves making what economists refer to as a ‘trade-off’ (Chisholm, 2010). A trade-off is a
decision-making process in which we carefully consider a range of costs and benefits associated
with alternative (desired) choices, and then decide on a preferred option (Farber, Costanza, &
Wilson, 2002).
4.2
The importance of valuing ecosystem services
As a concept, ‘ecosystem services’ has been used to help people think about and understand the
nature of their relationship with the natural world (Institute, 2001a, 2001c; Millennium Ecosystem
Assessment, 2003, 2005a, 2005b). As a ‘research or investigative method’, its primary role has
been in the areas of measurement and valuation (Sagoff, 2011). The measurement of individual,
collective and differing values helps us to better understand what ‘choice’ options are available for
sustaining ecosystem services and the ecosystems that provide them (Christie, Fazey, Cooper,
Hyde, & Kenter, 2012; Higgins et al., 1997; Holmes, Bergstrom, Huszar, Kask, & Orr, 2004;
14

Jenerette, Marussich, & Newell, 2006; Johnson, Polasky, Nelson, & Pennington, 2012; Loomis,
Kent, Strange, Fausch, & Covich, 2000; Martin-Lopez, Garcia-Llorente, Palomo, & Montes, 2011;
Sagoff, 2011; Westerberg, Lifran, & Olsen, 2010; Xu, Cheng, Zhang, Su, & Loomis, 2003).
However, a very real limitation of ecosystem services valuation methods is that they are only
accessible to those who have a tertiary science, educational training. An urgent need exists to make
accounting tools of this kind accessible to communities and businesses.
Given current global levels of demand for the continued supply of ecosystem services and the need
to avoid further damage to ecosystems (Borghesi & Vercelli, 2003), valuation is both an urgent
and high priority area of study. However, internationally, very little study has been done in the
area of differing cultural perspectives on what western scientists refer to as ecosystem services.
Given that cultural survival is also a desired outcome, an urgent need for studies of this kind also
exists.
4.3
Limitations of valuation
Valuation is not a precise form of measurement (Cole, 2014a). There will always be uncertainty
associated with our efforts to value things. Uncertainty is a direct result of (i) the difficulties
associated with measuring human values, (ii) the incomplete nature of our understanding of what
western scientists call ‘the natural world’ and (iii) the limitations of our measurement and valuation
methods. However, the limitations of ecosystem services valuation method do not in any way
lesson the importance of comprehensive accounting activities aimed at understanding the direct
and indirect, benefits and costs to ecosystems (cf. whānau Māori ecosystems) associated with
human decision-making.
4.3.1 Limitation of market valuation
We can never treat a market-based monetary value or price as the final word on the use-value of
ecosystem goods and services. For this reason, we prefer to describe monetary values as
‘estimates’ – thus acknowledging our awareness of the many limitations of valuation activities in
general. The failure of market prices to capture the (theoretically) correct monetary value of
ecosystem goods and services can be the result of several different valuation problems. Sometimes
markets produce short-term price signals that are not aligned to long-term market realities (i.e. a
social trap), (Costanza, 1987). Prices can also be influenced by a lack of adequate information
about the full range of benefits provided or costs incurred. But a more serious problem is that
markets only attempt to measure instrumental or use-value. Markets do not measure non-use
values like social fairness, spirituality, ecological sustainability, cultural well-being and survival
(Costanza & Folke, 1997). Therefore, we mentioned earlier that it is not wise for Māori
communities to depend on the ‘market’ to help them achieve the goal of Māori cultural survival.
Cultural survival is a non-use value that economic markets are not able to adequately measure or
price. This means that markets will provide misleading price signals when it comes to prices
associated with goods and services that support the goal of cultural survival.
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4.3.2 Limitations of non-market valuation
Non-market valuation method has been devised to assist with the measurement of ecosystem
services that are currently not traded on commercial markets. Non-market value estimates are once
again limited by: (i) inadequate knowledge about the entity being valued (ii) the survey or
information gathering method used to create them and (iii) the assumptions on which they are
based. Just how to measure ‘stated’ and ‘revealed’ preferences without the introduction of
simplification error, bias, information or measurement error of this kind is an ongoing area of
research (Cole, 2014a).
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5.
Reflection on the measurement and valuation of ecosystem services
After reading all these seemingly abstract ideas about ecosystem services measurement and
valuation, readers might well be tempted to think that the topic of ecosystem services has little
relevance to the practical, daily realities faced by Māori communities. However, in our study and
investigations of this matter we are not quick to draw such a conclusion.
Oral history that we have studied seems to indicate that our tūpuna (transl. ancestors) must have
spent a lot of time thinking about taonga tuku iho (transl. inherited treasures), (A. Cole et al., 2018).
We can conclude this from several different lines of evidence. First, our tūpuna (transl. ancestors)
left us an amazing legacy of cultural identity that has been shown in oral history to effectively
maintain the well-being and survival of Te Iho Matua, Te Aho Matua whānau o Rangi rāua ko
Papatūānuku (transl. the extended family of Papatūānuku (transl. our Earth Mother) and Ranginui
(transl. our Sky Father)).
Furthermore, it is evident from the study of oral history that our tūpuna (transl. ancestors)
understood that the application of kawa (transl. customary protocol), kaupapa (transl. cultural
identity) and tikanga (transl. a culturally appropriate way of behaving or doing something) was
context specific. This made it possible for them to adapt their distinctive ‘whānau Māori’ identity
to differing well-being contexts in ways that produced consistent well-being and survival
outcomes.
The way in which our tūpuna (transl. ancestors) used kawa (transl. customary protocol), kaupapa
(transl. cultural identity) and tikanga (transl. a culturally appropriate way of behaving or doing
something) is also very interesting when compared to western scientific attempts to deploy
ecosystem services valuation methods today. Western scientists created ecosystem services
indicators; measurement and valuation methods in an attempt to remedy a model of market
economics that has ignored ecosystem well-being with disastrous consequences. By contrast, our
tūpuna (transl. ancestors) employed their cultural identity as a tool to maintain the well-being of
whānau Māori ecosystems (transl. the family of Papatūānuku and Ranginui including human
communities and ecosystems) to avoid ever getting into the situation that capitalist market
economics now faces.
We draw important lessons from the last 173 years of colonisation in New Zealand about the
inadequacy of a (mixed) market economic model. Between 1840 and 2014 (i.e. not quite 174
years), the capitalist market economy has left a trail of ecological destruction behind it that has
pushed the members of the family of Papatūānuku (transl. our Earth Mother) and Ranginui (transl.
our Sky Father) to the brink of local extinction in some cases. By contrast, the faithful application
of kawa (transl. customary protocol), kaupapa (transl. cultural identity) and tikanga (transl. a
culturally appropriate way of behaving or doing something) along with continued expansion of
mātauranga (transl. māori knowledge) successfully sustained the family of Papatūānuku (transl.
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our Earth Mother) and Ranginui (transl. our Sky Father) on these islands (i.e. Te Ika a Maui 5, Te
Wai Pounamu6 and Te Whare Kura7) for a period of time that might well be in excess of a thousand
years - prior to the arrival of Tauiwi (non-Māori settlers).
The atua experiences8 and mātauranga (transl. Māori knowledge) of our tūpuna in the area of what
western scientists refer to as ‘values’ and ‘valuation’ is of tremendous importance to modern Māori
communities because it is based on a proven track record that has stood the test of time. By today’s
standards, the experiences of our tūpuna in what western scientists refer to as ‘the science of
valuation’ is nothing short of a remarkable achievement. The acknowledgement and affirmation
of these achievements have important implications for Māori communities today.
As noted above, the market economy does not have a proven survival ‘track record’ that has
withstood the test of time. Given the evidence of its performance to-date, it seems highly unlikely
that the capitalist (global) market economy will prove to be sustainable in its current form. For this
reason, Māori communities would be wise to not depend on the market economy to achieve the
goal of whānau Māori ecosystem (transl. the family of Papatūānuku and Ranginui including human
communities and ecosystems) survival. There is an urgent need for Māori communities to (i)
reclaim the Ōhanga (transl. Māori ‘family’ economy composed of the celestial and terrestrial
members of the family of Papatūānuku and Ranginui) experiences and learnings of our tūpuna, (ii)
reframe these experiences and learnings in a modern-day context as a contribution towards (iii)
reinstating the mana (transl. prestige, authority, control, power, influence, status, spiritual power,
the charisma or supernatural force in a person, place or object) and mauri (transl. life principle,
life force, vital essence) of Te Iho Matua, Te Aho Matua whānau o Rangi rāua ko Papatūānuku
(transl. the extended family of Papatūānuku and Ranginui).

5

transl. the North Island of New Zealand
transl. the South Island of New Zealand
7
Transl. Stewart Island – the southernmost human settlement of New Zealand is located on this island
8
Transl. Interactions between the family members of Papatūānuku (transl. our Earth Mother) and Ranginui (transl.
our Sky Father).
6
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Appendix I Glossary of Te Reo Māori terms and expressions used in this report.
Te Reo Māori
English
a geographic area that contains an ecosystem
atua domain
over which one of the children of
Papatūānuku and Ranginui is kaitiaki
interactions between the family members of
atua experiences
Papatūānuku and Ranginui
atua Māori
Papatūānuku, Ranginui and their children
awa
river
kai
food
members of Māori communities who play an
kaitiaki
active role in sustaining the well-being of
whānau Māori
caring for, guarding and/or maintaining the
kaitiakitanga
entire whānau Māori ecosystem
kawa
customary identities
kōrero
discourse
kūkūwai
wetland
kumara
sweet potato
prestige, authority, control, power, influence,
mana
status, spiritual power, the charisma or
supernatural force in a person, place or object
manaakitanga
reciprocal generosity
mātauranga Māori
the corpus of Māori knowledge
mauri
life principle, life force, vital essence
moana
sea, ocean, large lake
a name that refers to the 3 baskets of
knowledge bought back to earth from the
ngā kete e toru
highest heaven by Tāne-nui-a-rangi. each
basket symbolizes a domain of reality that
collectively comprise a Māori worldview
ngā tai hau ika
coastal fisheries
ngahere
forest
ngahere urutapu
indigenous forest
The Māori ‘family’ economy composed of
ōhanga
the celestial and terrestrial members of the
family of Papatūānuku and Ranginui.
Papatūānuku
our Earth Mother
rākau
tree
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Ranginui
rerehua
roto
tāhuahua

Sky Father
aesthetic
lake
sand dune
one of the children of Papatūānuku and
Ranginui, guardian of the forests, the one
Tāne-nui-a-rangi
from whom humans trace their genealogical
descent
ocean, lake or river ecosystem; the domain of
Tangaroa
the atua named Tangaroa – one of the
children of Papatūānuku and Ranginui
people who identify with a cultural landscape
tangata whenua
and occupy that landscape as guardians
tātari tauutuutu
a Māori cultural model of accounting
te aho matua whānau o Rangi rāua ko The terrestrial family of Papatūānuku and
Papatūānuku
Ranginui (i.e. Māori communities)
the domain of iho matua kore that exists
Te Ao Tua Ātea
beyond the time-space continuum.
the second basket of knowledge given to
Te Aronui
Tāne-nui-a-Rangi relating to the physical
world of sensory perception.
te iho matua whānau o rangi rāua ko the celestial9 family of Ranginui and
Papatūānuku
Papatūānuku, the domain of Atua
te iho matua, te aho matua whānau o rangi the celestial and terrestrial members of the
rāua ko Papatūānuku
family of Papatūānuku and Ranginui.
te paparanga haurehu kati mahana
greenhouse gas emissions
te Reo Māori
the Māori language
te taiao
the earth, natural world, environment, nature
trademark and name for the new zealand
Te Toi Ōhanga
institute of māori economic development and
innovation.
te whānau akaaka
soil micro-organisms
a culturally appropriate way of behaving or
tikanga
doing something
the domain of mauri that finds physical
Tua-uri
expression in the world of sense perception
(i.e. Te Aronui)
9

The English word celestial is here used to refer to Atua and in particular, Papatūānuku Earth Mother, Ranginui Sky
Father and their many children who are the kaitiaki of the various domains of the natural world (cf. Ecosystem types).
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tūpuna
wahapū
wāhia
wai māori
wairua
whakapapa
whakatupu oneone
whānau
whānau Māori ecosystem
whanaungatanga
whenua

ancestors
estuary
fuel
Freshwater or mineral water
spirit or soul, sacred
genealogical descent
soil growth
family identity
the family of Papatūānuku and Ranginui
including
human
communities
and
ecosystems
relationship, kinship, sense of family
connection
landscape of genealogical significance
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Appendix II
Names and photographs of different atua domains that can also be considered as
ecosystems from a western scientific perspective.
Atua domain

English name

awa

river

roto

lake

kūkūwai

wetland

Photograph
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ngahere urutapu

indigenous forest

wahapū

estuary

ngā tai hau ika

coastal fisheries
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Tangaroa

ocean
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