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1.
Introduction
This report is part 2 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 answer the question ‘what are ecosystem services’?
Explanation of the term ‘ecosystem services’ includes consideration of its use as: (i) a name for
benefits humans receive from nature (Daily, 1997), (ii) a market economic conception of the
human-nature relationship (Farber, Costanza, & Wilson, 2002; Howarth & Farber, 2002), (iii) a
way of explaining how the natural world works (Boyd & Banzhaf, 2007; Costanza, Fisher, Mulder,
Liu, & Christopher, 2007), (iv) a name for well-being indicators (Suneetha et al., 2011), (v) a
method of measurement (Suneetha et al., 2011; Xu, Cheng, Zhang, Su, & Loomis, 2003) and (vi)
a new economic commodity (Kosoy & Corbera, 2010) and market (Engel, Pagiola, & Wunder,
2008; Tacconi, 2012). Key economic terms and concepts used in this report are defined with the
aid of information boxes. The limitations of an ecosystem services approach are briefly outlined
in a way that shows the benefits of maintaining and enhancing a Māori cultural perception of
reality as described by the late Rev. Māori Marsden (Marsden, 2003a).
When attempting to define the term ‘ecosystem services’ it is important to understand that it is
used in different oral and written contexts as:
A name for the benefits that humans receive from the natural world1
A western scientific conception of the human-nature relationship2
A way of thinking about the natural world and how it works
A collection of indicators
A new approach to economic valuation
A new commodity and economic market

It is important to determine the context in which the term ‘ecosystem services’ is used in order to
understand which of the above meanings applies. The simplest and perhaps most important
meaning is that the term ‘ecosystem services’ is a western scientific conception of the culturally
mediated relationship between people and the natural world (Daily, 1997; Reynolds, Farley, &
Huber, 2010; Suneetha et al., 2011). This meaning gives the notion of ‘ecosystem services’ a
certain universal appeal because irrespective of whether they acknowledge it or not, all humans
have a relationship with the natural world (Millennium Ecosystem Assessment, 2003, 2005a,
2005b). In the remainder of this report we seek to describe and explore each of the meanings listed
above in greater detail. We approach this discussion by reflecting (back and forth) upon the
possible meaning of ‘ecosystem services’ from both western scientific and Māori perceptions of

1

An expression used by western scientists to refer to Papatūānuku – our Earth Mother, Ranginui – our Sky Father
and the children of Ranginui and Papatūānuku.
2
An expression used by western scientists to refer to the fact that different human communities have culturally
defined ways of relating to the natural world.
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reality. Where it seems appropriate, we have provided additional information boxes that offer
definitions of key western scientific ‘economic’ terms used in this discussion.
1.1
Do we really need ecosystem services?
When teaching about ecosystem services, a question we are often asked concerns why there is
really a need to have a concept like ecosystem services that is defined in relation to market
economic thinking (Azqueta & Sotelsek, 2007; Bartelmus, 2009; Vemuri & Costanza, 2006).
Unfortunately, this emphasis is unavoidable for a number of reasons. First, the ‘global market
economy’ is now the single largest social institution on the surface of Papatūānuku and it
constantly exerts a ‘mostly negative’ influence on global atua domains (Borghesi & Vercelli, 2003;
Strong, Tschirhart, & Finnoff, 2011). Thus, we urgently need thinking and methods (cf. tools) that
can be used to remedy, mitigate, avoid, reduce and where necessary, offset unwanted economic
effects of this kind.
Second, ‘ecosystem services’ thinking was created by western scientists in an attempt to address
the destructive influence of an emerging global market economy on the ‘natural world’ or ‘global
ecosystems (Wainger, King, Mack, Price, & Maslin, 2010). The English expression ‘natural world’
is considered to include: awa3 (trans’. river), roto3 (transl. lake), kūkūwai3 (transl. wetland),
ngahere urutapu3 (transl. indigenous forest), wahapū3 (transl. estuary), ngā tai hau ika3 (transl.
coastal fisheries) and the domain of Tangaroa3 (transl. ocean, lake or river ecosystems). Thus, in a
modern-day context, the expression of atua domains4 are now inextricably connected to the now
‘dominant global market economy’ and the survival of what we later define as the ‘Māori cultural
economy’.
Finally, most Māori communities are now dependent upon the market economy to achieve the goal
of their physical survival. This means that Māori communities contribute both directly and
indirectly to local and global ecosystem decline that is linked with (i) economic production and
distributional activities and (ii) our consumption of economic goods and services. It is no longer
wise or possible to consider the matter of ‘whānau Māori ecosystem5’ (transl. the family of
Papatūānuku and Ranginui) well-being and survival in isolation from its relationship to and
dependency upon the ‘global market economy’. It is however important to better understand that
extent to which a global market economy will assist Māori communities in achieving the goal of
Māori cultural survival. In this special issue on ecosystem services we propose that the relevance

3

Appendix B - Names and photographs of different atua domains referred to in this report
Transl. - a geographic area that contains an ecosystem over which one of the children of Papatūānuku and Ranginui
is kaitiaki
5
This expression is a simplified name for the family of Papatūānuku – our Earth Mother and Ranginui – our Sky
Father. In particular, it draws attention to the fact that it a Māori cultural context it is not possible to define a
terrestrial family in isolation from a celestial family - Papatūānuku, Ranginui and their children (that which western
scientists refer to as ecosystems).
4
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to, and adoption of ecosystem services thinking and methods by Māori communities is related to
their cultural survival aspirations and goals (Cole & Cole, 2018d, 2018f).
1.2
The organisation of information in this report
In this second report (Cole & Cole, 2018b) of our special issue on ecosystem services thinking and
methods (Cole & Cole, 2018a, 2018c, 2018d, 2018e, 2018f), we attempt to define ecosystem
services by focusing attention on the use of this idea as: (i) a name for the benefits that humans
receive from the natural world (section 2), (ii) a way of thinking about the natural world and how
it works (section 3) and (iii) a new approach to economic valuation (section 4). Finally, reflections
on the kōrero outlined in this report are contained in section 5.
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2.
A name for the benefits that humans receive from the natural world
The name ‘ecosystem services’ acknowledges that all ecosystems (Odum, 1969), irrespective of
their size, provide both services and goods that are of benefit to people (Figure 1). This may seem
like a new idea, however there are simple examples that can be used to make this point clear. For
example, when we buy fruit and vegetables at a supermarket, we are actually purchasing ecosystem
goods (Ribaudo, Greene, Hansen, & Hellerstein, 2010). We affirm that these goods are of benefit
to us personally by being ‘willing-to-pay’ money for them (Costanza & Folke, 1997). By doing
this we acknowledge that ecosystem ‘goods’ have a monetary value associated with the use we
can make of these goods in sustaining our physical well-being or in expressing manaakitanga
(transl. reciprocal generosity) towards others (Chen, Li, & Wang, 2009; Olarieta, 2000).
What is an ecosystem? The term ‘ecosystem’ is used by western scientists to define and name
different parts of Te Taiao (transl. the Earth, natural world, environment, nature). An ecosystem
includes living (e.g. plants, animals) and non-living (e.g. water, rocks, energy, air, sediments,
nutrients) elements interacting together in a way that can be likened to a mechanical system (i.e.
something that has inputs, processes and outputs) or a network (i.e. a collection of interconnected
parts). An ecosystem can be as small as a drop of water or as large as the ocean.

Ecosystems can be defined based on the specific goals of a given study - for the convenience of
the investigator. For this reason, ecosystems do not represent some fundamental part or building
block of the natural world.
The same idea applies to ecosystem services. Service is an act of assistance. The pollination of
plants in our garden by insects is an example of an ‘ecosystem service’ (Winfree, Gross, &
Kremen, 2011). In this example, the garden is the ecosystem in which insects provide a service of
pollination that is directly of benefit to plants and indirectly of benefit to us.
We can think about pollination as a ‘service’ (i.e. an act of assistance) because if the bees or insects
did not do this task for us, we would have to do it, or we would need to pay someone to do this.
Just think of how much work would be involved in pollinating an entire hectare of kānga (transl.
corn) or kumara (transl. sweet potato). Without pollination services, the plants in our gardens
would not produce fruits and vegetables. Thus, the natural world provides both goods and services
that are of benefit to human survival and well-being. This is the most basic idea that the name
‘ecosystem services’ seeks to communicate.
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Figure 1
The most basic idea that the term ‘ecosystem services’ seeks to communicate is
depicted in this illustration (i.e. ecosystems provide flows of goods and services to people).
What are services?
A service is an act of assistance; however, as used in the term ‘ecosystem services’ the word
‘services’ implies that ecosystem produce two different entities that are of benefit to people – both
ecosystem goods and ecosystem services. Ecosystem goods are products like food, timber, water,
flowers, insects and animals that are created, produced or provided by ecosystems. Most ecosystem
goods are used up or depleted by people or animals. Ecosystem services are acts of assistance that
we derive from the everyday functioning of the ecosystems (examples in photographs below).

For example, the pollination of flowering plants is a service provided by the wind, bees and other
insects. The purification of water is a service provided by awa (transl. rivers), roto (transl. lakes)
and kūkūwai (transl. wetlands). An ecosystem ‘service’ can only be defined within a given cultural
context because that which is perceived as a ‘service’ to one cultural entity may not be perceived
as a service to another entity.
2.1
A natural consequence of ecosystem services thinking
Ecosystem services thinking tends to depict the natural world as a ‘factory’ or a ‘machine’ that
produces goods and services that people depend on (Figure 1), (Hansson & Wackernagel, 1999).
A Māori conception of this reality is very different. Our tūpuna did not think of the natural world
as a ‘factory’ or ‘machine’, but rather as a family member. The whānau (transl. family identity)
relationship between the various members of Te Iho Matua, Te Aho Matua whānau o Rangi rāua
ko Papatūānuku (transl. the celestial and terrestrial family of Earth Mother (transl. Papatūānuku)
and Sky Father (transl. Ranginui)) transcends the human nuclear family. The ‘familial’ nature of
this relationship is beautifully described by the late Rev. Māori Marsden:
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In our relationship with Mother Earth we must understand that we are the conscious mind of
Mother Earth and our contribution is to enhance and maintain her life support systems, to treat
her with love and reverence as our primeval mother, that we are not owners or despots over Mother
Earth but recipients and therefore stewards (Marsden, 2003b, p. 46).

It is important to note that Rev. Māori Marsden described the relationship between human
communities and the natural world (cf. ecosystems) as being interdependent and reciprocal (Harris
& Wasilewski, 2004). Human communities are also described as playing an essential role in
enhancing and maintaining the life support systems of Papatūānuku (transl. Earth Mother) – a
contribution described with the use of the English concepts of ‘love’ and ‘reverence’ (Marsden,
2003a; Minhinnick, 1988). This reciprocal, loving, deep respect for Papatūānuku (transl. Earth
Mother) is not captured in current ‘ecosystem services’ thinking (Hansson & Wackernagel, 1999).
The term ‘ecosystem services’ is used by western scientists to describe our relationship with
Papatūānuku based on what Rev. Māori Marsden referred to as ‘recipients and therefore stewards’
(Marsden, 2003b, p. 46). We are the recipients and therefore stewards of the expressions of
manaakitanga (transl. reciprocal generosity) on the part of Earth Mother (transl. Papatūānuku) and
Sky Father (transl. Ranginui). The ecosystem services concept tends to encourage a perception of
the natural world as a market economic entity called ‘natural capital’ (i.e. a factory or machine that
produces flows of goods or services), (Bartelmus, 2009; Costanza et al., 1998b; Raymond et al.,
2009; Vemuri & Costanza, 2006). This perception of nature as the servant of human endeavour
cannot easily be reconciled with Māori perceptions of reality (Kara et al., 2011).
2.2
A contradiction
The name ‘ecosystem services’ does not accurately communicate (in English) the utilitarian6
thinking that is typically associated with the words that make up this expression (Costanza &
Folke, 1997; Gowdy & Mayumi, 2001). The name ‘Nature’s services’ (Daily, 1997) might have
been a more appropriate English name because it can be literally interpreted as: nature provides
services (i.e. nature expresses generosity). If such a view of the natural world was adopted by
economists, it would help to make the ecosystem services concept much more compatible with a
Māori perception of reality (i.e. Mother Nature is much closer to Earth Mother (transl.
Papatūānuku). Instead, the name ecosystem services capture different aspects of a utilitarian
perception of reality.
For example, as used by western scientists who study the natural world (i.e. ecologists), the word
‘eco-system’ implies an existence, within the natural world, of differing types of ‘natural systems’
- the idea of self-regulating natural machines that produce goods and services (Hansson &
Wackernagel, 1999). Likewise, the ‘ecosystem services’ name has been used by resource and
environmental economists to further extend their ‘utilitarian’ perceptions of reality (Costanza &
Folke, 1997; Gowdy & Mayumi, 2001). While such perceptions are not wrong, they are unhelpful
6

Useful and practical rather than attractive
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when promoted as a dominant and/or superior way of thinking about how humans ‘see’ the natural
world. In particular, indigenous peoples have a very different perception of reality (Harris &
Wasilewski, 2004; Zander, Dunnett, Brown, Campion, & Garnett, 2013).
What is a flow of ecosystem services?
Ecosystem services are often described with the aid of a ‘stocks and flows’ metaphor that likens
the natural world or ecosystems to a stock (e.g. a water tank) and a flow (e.g. water passing through
a water pipe from the storage container. In this ‘stocks and flows’ metaphor, the water tank can be
likened to an ecosystem (e.g. lake, river, wetland, forest, estuary, ocean) that produces a continuous
flow or supply of different types of ecological goods and services.

Figure 2

An illustration of the stocks and flows metaphor applied to ecosystem services.

The ‘stocks and flows’ metaphor explained
The ‘stocks and flows’ metaphor depicted in Figure 2 provides a way of thinking about ecosystem
goods and services as a flow that can be measured with respect to time (e.g. 10 litres per day). This
same ‘stocks and flows’ metaphor is used by economists to describe the flow of market economic
goods and services from a factory or a business (e.g. 10 cars produced per day, 100 TVs
manufactured per day etc.). Thinking about ecosystem goods and services as a flow provides a way
of measuring how the supply of ecosystem services changes over time. This type of information
can, for example, help to indicate that a given flow of ecosystem goods is in decline or becoming
scarce.
2.3
A western scientific conception of the human-nature relationship
The term ‘ecosystem services’ is also used as a western scientific conception of the relationship
between people and the natural world (Gomez-Baggethun, de Groot, Lomas, & Montes, 2010;
Hansson & Wackernagel, 1999). It is a curious fact that this conception places great emphasis on
the role of the natural world as a supplier of the ever-increasing well-being and survival demands
of humans. By contrast, this conception is virtually silent about the role of people in maintaining,
enhancing and/or sustaining the natural world (i.e. reciprocity), (Kumar & Kumar, 2008). A
utilitarian conception of ecosystem services thinking lacks an ethic or values that guide humans
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towards their own survival by ensuring the survival and well-being of the natural world on which
they are ultimately dependent (Bartelmus, 2009). The ecosystem services concept is thus promoted
in the academic literature, absent any real sense of reciprocity (Jack, 2009; Kosoy & Corbera,
2010; Kumar & Kumar, 2008). Instead, this conception of the human-nature relationship is based
on an economic metaphor in which ecosystems are likened to market economic capital (e.g.
factories, machines, roads) and ecosystem goods and services are likened to flows of market
economic goods and services. Thus, ecosystem services thinking provides a market economic
conception of the most fundamental human-nature relationship (Gomez-Baggethun et al., 2010;
Kosoy & Corbera, 2010; Tacconi, 2012; Vatn, 2010).
To be fair, ecosystem services thinking is an improvement on a former (pre-1997) market
economic conception of human well-bring in which ecosystems and/or the natural world were
largely omitted from market economic decision making (Costanza, 1991). Introduction of the
‘ecosystem services’ metaphor has provided a way of bringing together ‘ecological’ and market
‘economic’ domains of well-bring by focusing attention on the things they both have in common
(i.e. goods and services). However, an important question that is central to this study concerns the
reasons 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.
2.3.1 Criticism of an ecosystem services conception of the human-nature relationship
The use of a market economic metaphor to depict the human-nature relationship has been criticised
because it basically reduces nature’s services to the status of market economic ‘commodities’
(Farley et al., 2010; Norton, Costanza, & Bishop, 1998). A commodity is another name for
economic goods7, something that can be purchased and sold on commercial markets8. A deeper
concern is that redefining ecosystem services as commodities paves the way for setting up
‘ecosystem services markets’ that can be used to trade ecosystem goods and services using money
as a form of transaction currency (Farley et al., 2010; Houdet, Trommetter, & Weber, 2012;
Reynolds et al., 2010; Yin & Zhao, 2012). While this may seem like a novel idea, it can diminish
the mana (transl. prestige, authority, control, power, influence, status, spiritual power, the charisma
or supernatural force in a person, place or object) of 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)). It also has inter- and intra- generational social fairness implications
(Costanza & Folke, 1997; Garcia-Amado, Perez, Escutia, Garcia, & Mejia, 2011; Pascual,
Muradian, Rodriguez, & Duraiappah, 2010). Social fairness is an issue because most ecosystem
services are public goods (i.e. no one owns them) (Adger & Luttrell, 2000; Foudi, 2012; Haddad,
2003; Quinn, Fraser, Hubacek, & Reed, 2010). An ecosystem commodity cannot be sold on a
7

Usually raw materials or agricultural products
A commercial or economic market is a place where people go to buy and sell things. Another name for buying and
selling activities is trading.
8

Page | 11

commercial market unless clearly defined property rights are assigned to a seller. Conferring
property rights to a ‘seller’ of ecosystem goods and services gives corporate entities legal
ownership of ecosystem services and thus makes them beneficiaries of buying and selling
activities.
What is the market economy?
In this report we intentionally use the name ‘market economy’ to clearly differentiate between this
social institution and what we refer to as the ‘Māori cultural economy’. The term ‘market
economy’ implies the use of 3 key words that we attempt to define here. First, a market is a place
that makes possible the expression of capitalist ideals or aspirations. Capitalism is a way of
organising society so that people can provide for their individual well-bring needs by: (i) owning
private property rights that can be used in (ii) profit-making activities that involve (iii) trading of
goods and services on free markets. Second, capitalist aspirations are realised partly by the
existence and operation of ‘markets. A market is a place where buyers and sellers participate in
trading activities. The exchange of goods and services between buyers and sellers in a market place
is made possible by money as an internationally agreed form of exchange ‘value’.

Finally, a functioning market needs rules, laws and/or customs to guide it. The word economy in
very simple terms describes the existence of group of people who choose to organise themselves
according to a collectively agreed set of ‘rules, laws and customs. Thus, capitalism can be thought
of as a set of ‘rules, laws and customs’ that humans use in their own culturally derived model of
economy. In defining the capitalist market economy, it is important to understand that this is not
the only model of economic organisation that exists. There are many different models of economic
organisation (i.e. laws, rules and customs) that find expression in different cultural contexts. We
can think of the market economy as an expression of western culture and its many antecedents.
Ecosystem services thinking provides a way of categorising the natural world that makes it
accessible for buying and selling (i.e. market economic) activities. Not everyone feels comfortable
with this idea. Some are willing to accept the trading of ecosystem goods like fruit and vegetables,
but have more difficulty with the idea of trading ecosystem services like water purification,
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pollination, climate and population regulation etc. The main cause of tension in this area typically
involves differing perspectives on: (i) the allocation of property rights (i.e. who owns and benefits
from trading ecosystem services) and (ii) the role of instrumental and intrinsic values (i.e. to what
extent should we think about ecosystem services as something we can ‘use’ as opposed to
something that has the right to exist irrespective of human use). This point is elaborated below.
2.3.2 The human-nature relationship in differing cultural contexts
In some cultural contexts, the very idea of ‘markets for ecosystem services’ is considered
inappropriate and unhelpful (Roy, 2015; Spiller, Erakovic, Henare, & Pio, 2011). This is because
in these cultural traditions, the natural world is considered to have intrinsic value (Marsden,
2003b). It is difficult to know just where to draw a legal line that limits ecosystem services buying
and selling activity. By purchasing things like fruit, vegetables and even drinkable water from a
supermarket, we are actually trading ecosystem goods for money. The sale of ecosystem goods is
an integral part of market economic life. Extension of the market economy into the realm of
ecosystem services like pollination, waste remediation, carbon sequestration etc is perfectly
consistent with existing market economic practice – assuming that utility (i.e. use value) is the
only value of importance to society. A problem for Māori communities that was noted earlier in
connection with a quote by Rev. Māori Marsden (Marsden, 2003b, p. 46) is that ‘utility’ (i.e. use
value) is only one of a number of goals of importance to them (Durie, 2010; O'Sullivan & Dana,
2008).
2.3.3 Markets for ecosystem services and the valuation problem
Markets for ecosystem services are just a natural extension of existing market economic thinking.
However, while economic and ecosystem goods and services are metaphorically similar,
differences do exist, especially in the area of monetary valuation (Cole, 2014a). For example, in
an industrial manufacturing process we can accurately calculate the total monetary cost of
materials and labour associated with the production of a given economic good. However, we can’t
use valuation methods of this kind to estimate the total cost of production of an ecosystem good or
service. There are a number of reasons for this difference (Boumans et al., 2002; Costanza & Folke,
1997; Costanza & Ruth, 1998). First, ecosystem production processes are typically more complex
than industrial processes. Second, very few of the services (cf. economic labour) and goods (cf.
economic raw materials) ecosystem production processes depend on have market prices assigned
to them. This makes pricing the supply of ecosystem services a difficult problem to solve. Third,
while it might well be argued that a wooden table or house only has use-value, ecosystems have
social fairness (Stallman, 2011; Wilson & Howarth, 2002), ecological sustainability (Norton et al.,
1998) and cultural (survival) values (Chan, Satterfield, & Goldstein, 2012; Kumar & Kumar, 2008)
that can be very difficult to measure, especially in monetary terms. Thus, the goal of extending the
market economy into the realm of ecosystem goods and services is an idea that is not without
problems (Cole, 2014a; Costanza et al., 1998a, 1998b; El Serafy, 1998; Opschoor, 1998; Toman,
1998).
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3.
A way of thinking about the natural world and how it works
The ecosystem services concept has also been used in attempts to think about the natural world
and how it works (Boumans et al., 2002; Daily, 1997; Derissen, Quaas, & Baumgartner, 2011;
Gomez-Baggethun et al., 2010; Norberg, 1999). For example, a number of different attempts have
been made to visually depict the idea of ecosystem services beyond the very simple illustrations
shown in Figures 1 and 2. Illustrations used to depict ecosystem services show a gradual
‘mechanistic’ development of thinking. The word ‘mechanistic’ is here used to describe a school
of learning that seeks to think about the natural world in the same way that you would think about
a machine or electronic device (e.g. inputs, outputs, conversion processes, self-regulation
feedbacks). Below, we introduce and describe two different drawings of ecosystem services that
have been created in an attempt to explain how ecosystem services work. We then explore the
question of just how realistic it is to try and translate this thinking into mātauranga Māori.
3.1
A visual depiction of ecosystem services (Figure 3)
One of the earliest drawings (Figure 3) seeking to show how ecosystem services work was
produced as part of an investigation about ecosystem services in the Goulburn Broken catchment
of Australia (Binning, Cork, Parry, & Shelton, 2001). This drawing depicts ecosystem services as
flows (i.e. symbolised by lines in this illustration) of provisioning and maintaining services
between ‘ecological’ and market ‘economic’ systems. In this drawing, provisioning services
provide the raw materials that drive market economic production and consumption activities.
Maintaining services store, transport and mediate the recycling of waste products from market
economic production and consumption activities back to the natural world (i.e. ecological
systems). A third class of ‘regulating services’ is responsible for maintaining the integrity of the
natural world (i.e. the ecological system). Once again, this visual depiction of ecosystem services
clearly links this concept to the market economy.

Figure 3
An illustration of an early depiction of ecosystem services based on 3 main groups
of services (i.e. provisioning, maintaining and regulating), source (Binning et al., 2001).
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3.2
A visual depiction of ecosystem services (Figure 4)
The Millennium Ecosystem Assessment is an intergovernmental project tasked with producing a
comparative assessment of the state of well-bring of global ecosystems (Millennium Ecosystem
Assessment, 2003, 2005a, 2005b). The drawing of ecosystem services developed in this project is
depicted in Figure 4 and is, in many respects, similar to the CSIRO illustration of ecosystem
services shown in Figure 3. In Figure 4, all ecosystem services have been divided into 4 different
common groups (i.e. provisioning, regulating, supporting and cultural) based on the distinctive
contribution that they make to either human or ecological wellbeing. The relative size or strength
of the contribution made by each ecosystem service group is shown by the different sizes of the
arrows that connect the natural world (i.e. ecosystem services) and human well-being realms.
Cultural services - Figure 4 includes the addition of cultural services, a category that is
not present in Figure 3. This new group of ecosystem services are considered to provide flows of
services that are critical to maintaining ‘cultural’ integrity and well-bring.
Supporting services - Figure 4 also has a category called ‘supporting services’ that is
identical to the ‘regulating services’ of Figure 3. Ecosystem supporting services maintain the
integrity of provisioning, regulating and cultural services depicted in Figure 4. This distinction is
important for accounting reasons9.

Figure 4
Assessment.

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

9

When trying to estimate the ‘total monetary value’ of ecosystem services for a given period of time, supporting
services should not be counted with provisioning, regulating and cultural services. This is because supporting services
are effectively ‘inputs’ to provisioning, regulating and cultural services.
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There is similarity between Figures 3 and 4. In Figure 4, the box labelled ‘ecosystem services’ is
the equivalent of the ‘ecological systems’ circle in Figure 3. Likewise, the box labelled
‘constituents of well-being’ maybe considered as equivalent to the ‘economic systems’ circle of
Figure 3 with one exception. The Millennium Ecosystem Assessment framework (Figure 4) seeks
to relate flows of ecosystem services to specific ‘human well-being’ areas (i.e. security, material
benefits, health, social relations and freedom of choice). In theory, the market economy should
provide humans access to these well-being benefits (e.g. Figure 3). In practice, the distribution and
allocation of wealth, employment, education and land goods and services in the market economy
is not as socially fair as it could or arguably should be (Costanza & Folke, 1997; Pascual et al.,
2010; Wilson & Howarth, 2002).
3.3
A Māori drawing of how ecosystem services work
The depictions of ecosystem services shown in Figures 1-4 cannot easily be translated into
mātauranga Māori, which is based on very different assumptions about reality and the whakapapa
(transl. genealogical descent) of all things. Visual depictions of ecosystem services tend to involve
simplistic and abstracted explanations of how the natural world functions or works. These
‘mechanistic’ perceptions of reality are difficult to reconcile with Māori perceptions of reality that
are inherently narrative, whānau and whakapapa-based. In particular, a western scientific way of
thinking about the natural world and how it works does not explicitly include a number of things
that are important to Māori communities and that make visual depiction difficult. In particular, this
includes;
Whanaungatanga - the ecosystem services concept places humans in a higher evolutionary
status compared to the rest of the natural world. For Māori, the study of what western scientists
call ecosystems is a branch of the study of whanaungatanga (transl. relationship, kinship,
sense of family connection).
Wairuatanga - placing great emphasis on a ‘mechanistic’ perception of the natural world,
the ecosystem services concept abstracts away all metaphysical dimensions important to
Māori communities based on their wairua (transl. sacred, spiritual, soul) and atua experiences
(transl. interactions between the family members of Papatūānuku (transl. our Earth Mother)
and Ranginui (transl. our Sky Father)).
Ngā kete mātauranga - the ecosystem services concept is limited to the macro-physical
realm known to Māori as Te Aronui (transl. the physical world of sense perception). A Māori
knowing of reality simultaneously embraces 3 realms as defined by ngā kete e toru (i.e. a
name that refers to the 3 baskets of knowledge bought back to Earth from the highest heaven
by Tāne-nui-a-Rangi. Each basket symbolizes a domain of reality that collectively comprise
a Māori worldview) and one perceptual realm (i.e. the world of symbols), (Marsden, 2003a).
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Thus, we think that it is difficult to visually depict the western scientific concept of ecosystem
services for Māori communities without excessive simplification that would result in loss of
cultural identity and meaning associated with whānaungatanga, wairuatanga and ngā kete
mātauranga. This difficulty does not reflect an inadequacy of language translation so much a clash
of two very different worldview perceptions of reality.
3.4
A collection of indicators
Figures 3 and 4 are based on different ways of naming and grouping ecosystem services together.
Ecosystem services indicators are needed as a basis for measurement and valuation. So far, there
is not one preferred naming strategy, but there are a couple of ‘generally agreed on’ guidelines for
indicator selection.
Available data - ecosystem service indicator choice is usually constrained by available
data because there is no point in selecting indicators that we have no way of measuring.
The Millennium Ecosystem Assessment framework - most recent international studies
tend to use names and groupings based on the drawing shown in Figure 4. This naming convention
helps avoid problems of double counting ecosystem services value.
Unfortunately, the Millennium Ecosystem Assessment indicator’s shown in Figure 4 preference a
western scientific perception of reality and worldview assumptions. To date, very little effort has
been made to explore the selection of ecosystem services indicators in differing cultural contexts
(Chan et al., 2012; Kumar & Kumar, 2008). Instead, the ‘cultural’ services category has been
included (Figure 4) to kind of ... ‘mop-up’ ... what might be viewed as ‘non-western scientific’
ecosystem service indicators associated with a differing cultural context. We object to the use of
the word ‘cultural services’ because it is clearly evident that the ecosystem services concept is a
product of market economic thinking, which is a distinct (western scientific) ‘cultural’ perception
of reality in its own right (Cole, 2017). The justification for subsuming the indicators of a different
(non-western scientific) cultural entity into a single ‘cultural’ category as part of a market
economic (ecosystem services) framework seems difficult to fathom. Such an approach seems to
assume that a market economic frame-of-reference is in some way superior. In cultural terms, such
a claim would be very difficult to defend. We would argue that culturally defined laws, rules and
customs that guide what western scientists call ‘economic organisation’ are an expression of
culture and as such thus have ‘intrinsic’ value.
Rather than attempting to subsume Māori cultural indicators in a market economic frame of
reference, we would suggest that the reclaiming, reframing and re-instatement of the Māori cultural
economy (transl. Te Iho Matua, Te Aho Matua whānau o Rangi rāua ko Papatūānuku) is an
essential goal that supports Māori cultural wellbeing and survival. Thus, from a Māori cultural
perspective, there is no need to reform the market economy so that it includes a few Māori cultural
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indicators. The real challenge is to understand how Māori cultural and western scientific models
of ‘economy’ and ‘human-nature’ relationships can co-exist. Māori cultural survival is dependent
upon an outcome of this kind.
3.4.1 The cross-cultural adoption of ecosystem services indicators
To show what a basic set of western scientific ecosystem services indicators would look like, we
have created Table 1, which is based on the indicators used by the Millennium Ecosystem
Assessment (Figure 4). In Table 1, we also seek to demonstrate the difficulties associated with the
translation of western scientific ecosystem services (columns 1-2, Table 1) indicators into relevant
Māori cultural (column 3, Table 1) indicators. As an introduction to this analysis, we first attempt
to explain Table 1 in the text that follows:
Table 1
A list of ecosystem services and ecosystem service group names used in the
Millennium Ecosystem Assessment (MEA).
MEA grouping
Supporting

Provisioning

Regulating

Cultural

Ecosystem goods or service?
Nutrient recycling (service)
Soil formation (service)
Primary production (service)
Food (goods)
Fresh water (good)
Wood and fibre (goods)
Fuel (good)
Climate regulation (service)
Flood regulation (service)
Disease regulation (service)
Water purification (service)
Aesthetic (goods)
Spiritual (goods)
Educational (goods)
Recreational (goods)

Te Reo Māori
No direct translation
Whakatupu oneone10
No direct translation
Kai11
Wai māori12
Rākau13
Wahia14
No direct translation
No direct translation
No direct translation
No direct translation
Rerehua15
No direct translation
No direct translation
No direct translation

Provisioning ecosystem goods (rows 5-8, Table 1) - the Millennium Ecosystem
Assessment list of ecosystem goods and service indicators listed in rows 5-8, column 2, Table 1
aims to cover basic, human well-being needs on a daily basis. All humans need food, fresh water,
wood and fibre for construction and clothing, and fuel for cooking and warmth. This collection of
ecosystem services is considered to fulfil our basic physical survival needs. The daily provisioning
of these basic survival needs is not a given for all humans. For example, clean, drinkable water is
10

(transl. soil growth)
(transl. food)
12
(transl. fresh water, mineral water)
13
(transl. trees)
14
(transl. firewood)
15
(transl. beauty)
11
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gradually becoming a scarce resource. In many developing nations a daily supply of protein, fuel
for cooking, shelter and warmth also cannot be guaranteed.
Regulating ecosystem services (rows 9-12, Table 1) - the regulation of climate, floods
and disease are ecosystem services that contribute towards human needs for security, a place to
live and good health. Ngā ngahere16 (transl. forests), ngā awa16 (transl. rivers), ngā roto16 (transl.
lakes) and ngā kūkūwai16 (transl. wetlands) provide water purification services that fulfil the
human survival needs for fresh drinking water. The climate regulation service that the entire human
family depends on is currently compromised as a result of the global-scale release of greenhouse
gas emissions17. This is mostly associated with the combustion of fossil fuels. Floods, drought and
increased risk of disease are all linked with a global decline in climate regulation services.
Supporting ecosystem services (rows 2-4, Table 1) - the provisioning of food is made
possible because of supporting ecosystem services that maintain the integrity of our food
production systems (i.e. primary production). Micro-organisms18 contribute to soil formation and
nutrient recycling processes upon which all food production is dependent. Globally, the overuse
of chemical sprays, loss of forest vegetation cover that accelerates soil erosion and use of farming
practices that damage soil structure are market economic pressures that compromise the integrity
of our food production systems on which all living things depend.
Cultural ecosystem services (rows 13-16, Table 1) - the natural world is a source of what
has come to be known as cultural ecosystem services. These services play an essential role in
providing humans with living experiences that are enriched by spiritual, aesthetic, educational and
recreational pleasure and enjoyment. Cultural services are believed to underpin all human wellbeing. Of all four Millennium Ecosystem Assessment groupings of ecosystem services, ‘cultural
services’ is arguably the most problematic. This point is discussed in greater detail later in report
part 4 (Cole & Cole, 2018d) of this special issue. For now, it is enough just to mention the existence
of this grouping of ecosystem services.
3.4.2 Adoption of ecosystem services indicators as a translation problem (Table 1)
The adoption of ecosystem services thinking by Māori communities is not a simple problem that
can be addressed with the aid of a suitably qualified language translator. The ecosystem services
indicators listed in column 2 of Table 1 are generally considered to be essential to human survival
and well-being by western scientists. However, as shown in column 3 of Table 1, none of the
ecosystem services deemed essential by western scientists can be directly translated into Te Reo
Māori. The translation of ecosystem goods from English into Te Reo Māori is less problematic,
although far from complete, especially in the case of the ‘cultural’ grouping. Ecosystem services
16

Refer to Appendix B
Te paparanga haurehu kati mahana
18
Te whānau akaaka
17
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ideas and indicators tend to be dependent on the use of the English language. Thus, there is a
language problem associated with cross-cultural advocacy of such indicators (Cole & McCallion,
2014).
3.4.3 Adoption of ecosystem services indicators as a valuation proposition (Table 1)
While western scientists have tried to make ecosystem services indicators general enough to
embrace all cultural contexts, there are practical problems involved in creating such a value
proposition. First, as noted above, these indicators are not easily translated. Second, putting
linguistic issues aside, the system of classification used in column 2 of Table 1 is not necessarily
inappropriate for the well-being needs Māori communities. However, they might well be
considered incomplete in terms of the full reciprocal expression of tikanga (transl. culturally
appropriate of doing something) that would ideally form a basis for assessing the well-being of
whānau Māori ecosystems (transl. the family of Papatūānuku (transl. our Earth Mother) and
Ranginui (transl. our Sky Father) including human communities and ecosystems). Māori wellbeing embraces much more than physical well-being and security. Furthermore, as already noted,
western indicators lack alignment with key Māori worldview assumptions relating to wairua
(transl. spirit or soul, sacred), whānau (transl. family identity) and worldview domains (transl. Tuauri, Te Aronui, Te Ao Tua Ātea).
3.4.4 Adoption of ecosystem services indicators: in search of justification (Table 1)
As Table 1 shows, there are difficulties associated with finding conceptual and/or linguistic
analogues for English ecosystem services indicators in Te Reo Māori (transl. the Māori language).
This problem implies that adoption of ecosystem services thinking by Māori communities really
necessitates uptake of western scientific thinking and perceptions of reality. This raises a very real
‘relevance’ question; generic to all cross-cultural adoption contexts. What might the justification
be for cross-cultural adoption of this kind? As noted earlier, it is not possible to justify such
adoption on a claim of theoretical superiority (Cole, 2017). Such a claim would be very difficult
to defend in a cross-cultural context, even though the search for ‘superior’ theory is perfectly
consistent with the logic of western scientific method. The idea of culturally superior thinking runs
contrary to the principles and provisions of te Tiriti o Waitangi, international law, emerging
transdisciplinary epistemology, post-normal and postmodernist critiques. If theoretical superiority
is not a valid justification for adoption of ecosystem services thinking, methods and indicators
then what is? Outside of an offer of cross-cultural collaboration and/or expression of generosity it
seems very difficult to find a valid justification for the cross-cultural adoption of ecosystem
services thinking, method and indicators. If this is the case, then why is ecosystem services
thinking and indeed the neo-liberal dominant market economy promoted as a solution to all
cultural well-being needs? We would suggest that ‘culture matters too’ (Cole & McCallion, 2014).
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4.
A new approach to economic valuation
An important role of the ecosystem services metaphor is to provide a conceptual framework that
can be used to estimate, measure or assess the importance of ecosystem services to human
communities (i.e. beneficiary populations). In the market economy, goods and services are
assigned a monetary value as a result of trading activities on commercial markets. Some ecosystem
goods like food, fuel, freshwater and raw materials are already traded on commercial markets.
However, very few ecosystem services and some ecosystem goods are not traded on commercial
markets. The idea of trading ecosystem goods and services on commercial markets (i.e. markets
for ecosystem services) is dependent on the appropriate measurement of their ‘instrumental’ or
‘use’ value. This is essentially a ‘valuation’ problem (Christie, Fazey, Cooper, Hyde, & Kenter,
2012; El Serafy, 1998; Gowdy & Mayumi, 2001; Kumar & Kumar, 2008; Wilson & Howarth,
2002).
What is the difference between instrumental and intrinsic value?
When applied in market economics, instrumental value describes the benefits to humans from the
use and/or consumption of economic goods and services. For this reason, instrumental value is
sometimes referred to as ‘use-value’. Instrumental value may be contrasted with intrinsic value
which focuses attention on the measurement of benefits associated with an entity or object only as
an end in itself – irrespective of any benefits associated with human use of that entity or object
(i.e. a non-use value). Intrinsic value is sometimes referred to as ‘existence value’ – a term that
attempts to communicate the idea of benefits that come from ensuring the continued existence of
an entity or object.
In most cultural and some religious contexts, the natural world is considered to have ‘intrinsic’ or
‘existence’ value. This means there is value in simply sustaining the existence of ‘nature’ because
it has fundamental worth and/or value in its own right, irrespective of what human-use it can be
adapted to. The existence of instrumental and intrinsic value of ecosystems creates a tension in the
market economy (Martin-Lopez, Garcia-Llorente, Palomo, & Montes, 2011) between (i)
developers - those wanting to profit from the harvesting, conversion and/or modification of natural
ecosystems (i.e. a use-value) and (ii) other groups including conservationists and indigenous
cultures - those wanting to conserve nature because of its intrinsic value as nature (i.e. a non-use
or existence value). In theory, ecosystem services thinking methods and indicators can be used by
both of these groups.
In a conservation context, ecosystem services provides a means for explaining and justifying the
need to protect, restore and sustain ecosystems (Ando & Getzner, 2006; Clements et al., 2010;
Cranford & Mourato, 2011; Damodaran, 2009; Egoh et al., 2007; Foudi, 2012; Krishna, Drucker,
Pascual, Raghu, & King, 2013; Lourival, Caleman, Villar, Ribeiro, & Elkin, 2008; Martin-Lopez
et al., 2011; Narloch, Drucker, & Pascual, 2011; Petrosillo, Semeraro, & Zurlini, 2010; Roumasset
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& Wada, 2013; Stoneham, O'Keefe, Eigenraam, & Bain, 2012; Vignola, McDaniels, & Scholz,
2012; Wendland et al., 2010; Yang et al., 2010; Zabel & Roe, 2009).
In a development context, ecosystem services analysis can be used to provide empirical evidence
that supports the creation of optimal ecosystem-development trade-offs (Chisholm, 2010; Cordier,
Agundez, O'Connor, Rochette, & Hecq, 2011; Farber et al., 2002; Garcia-Amado et al., 2011; Jogo
& Hassan, 2010; Martin-Lopez et al., 2011; Narloch et al., 2011; Olenick, Kreuter, & Conner,
2005; Polishchuk & Rauschmayer, 2012; Rose & Chapman, 2003; Tacconi, 2012).
4.1
The measurement of use-value
There are literally thousands of ecosystem goods and services that are of benefit to humans. Some
ecosystem goods can be purchased at a local shop. The amount of money we are willing-to-pay
for goods like honey, milk, fruit, nuts and grains etc provides a rough estimate of their use-value
to people. We call this a market-value. In contrast to ‘ecosystem goods’ most ‘ecosystem
services’ cannot be purchased at a shop but are still considered to have non-market value. For
example, even a simple ecosystem service like pollination has value. A rough estimate of the nonmarket value of pollination to a farmer could be obtained by calculating how much it would cost
to pay a labourer, an hourly wage to pollinate all of the plants in an orchard or market garden by
hand (Stallman, 2011; Winfree et al., 2011). For example, at a minimum adult wage of $16.50
($NZ) per hour, we would quickly discover that even a simple ecosystem service like pollination
has a very high, monetary replacement value, per hectare, per year. The word ‘replacement’ simply
means that we have attempted to estimate the value of pollination by finding a suitable human
‘replacement19’ service that we can measure the monetary value of (Azqueta & Sotelsek, 2007;
Haight, 2007; Holmlund & Hammer, 1999; Richmond, Kaufmann, & Myneni, 2007).
4.2
A new commodity and economic market
Ecosystem services’ thinking was created to solve a serious problem (Bartelmus, 2009; Derissen
et al., 2011; Deutsch, Folke, & Skanberg, 2003; Hansson & Wackernagel, 1999; Norton et al.,
1998). The problem is that the role of ecosystems in providing goods and services has not been
adequately factored into market economic thinking and pricing (Costanza, 1991). This has and
continues to result in alarming rates of decline in the well-being of Papatūānuku (transl. our Earth
Mother), Ranginui (transl. our Sky Father) and their children (transl. atua Māori). The ecosystem
services metaphor was introduced in an attempt to address this problem in a number of different
ways. It was hoped that public discussion about the value of ecosystem services to human wellbeing would raise awareness about our dependence on ecosystems for well-being and survival
(Binning et al., 2001; Daily, 1997). Also, as a way of discouraging the continued overuse,
modification and destruction of ecosystem services, economists felt that market price signals were
needed to provide adequate information to the market place about rates of ecosystem decline and
scarcity (Cole, 2014b; Costanza et al., 1998b). One way of creating price signals is through the
19

The word ‘substitution’ is more commonly used by economists
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creation of markets for ecosystem goods and services. To a certain extent these markets already
exist. For example, we already pay for fruit, vegetables and raw materials and this can result in
unexpected price signals (e.g. at a petrol station a litre of clean drinkable water such as the purchase
of bottled water, actually costs more than a litre of petrol. There have also been moves made to
create markets for trading carbon assimilation in plant fibre (Benessaiah, 2012; Chisholm, 2010;
Koellner, Sell, & Navarro, 2010; Sohngen & Brown, 2006). All of this trading activity is just the
beginning of a market economic solution that will ideally be needed to halt and reverse global
ecosystem decline (Crossman & Bryan, 2009; Crossman, Connor, Bryan, Summers, & Ginnivan,
2010; Dale & Polasky, 2007; Farley et al., 2010; Gascoigne et al., 2011; Goldman, Thompson, &
Daily, 2007; Gren & Isacs, 2009; Haight, 2007; Hegde & Bull, 2011; Magesan, Wang, & Clinton,
2012; Olenick et al., 2005; Pagiola et al., 2007; Reynolds et al., 2010).
What is the difference between market value and non-market value?
A market value is determined as a result of buying and selling activities on commercial markets
in which: (i) a purchaser seeks to give expression to their assessment of monetary value by the
maximum amount that they are willing-to-pay for a good or service and (ii) a seller gives
expression to their assessment of value by the minimum amount that they are willing-to-accept for
a good or service. Market value is an amount at which there is agreement between what buyers are
willing-to-pay and sellers are willing-to-accept. Market value is determined as a result of
individual human perception of use-value. Where no formal market exists for determining the
monetary value of an economic or ecosystem good and/or service, non-market valuation
techniques can be used.
‘Non-market’ simply means that ‘monetary value’ has not been estimated as a result of buying
and selling activity on commercial markets. Instead, artificial markets are created and used to
estimate non-market value by allowing customers to: (i) ‘state-their-preferences’ in interviews or
(ii) by seeking to measure the behaviour of customers in situations that ‘reveals-their-preferences’
by the things they do. For example, the distance that a customer is willing to travel to obtain a
good or service reveals what they are willing to pay in terms of the costs associated with travel
time and transport. Both market and non-market valuation methods rest on the use of numerous
assumptions, the most crucial of which is that these methods of valuation are only suitable for
estimating instrumental-value.
There are other types of value that are also important to society (e.g. fairness value, sustainability
value, cultural values). Estimation of these values requires the use of more complex valuation
methods.
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4.2.1 Why do we need markets for ecosystem goods and services?
While most of us are dependent upon economic markets to provide for our physical survival and
well-being, it can come as a surprise to realise that our survival and well-being is being achieved
as a result of a continued net decline in the well-being of Papatūānuku (transl. our Earth Mother),
Ranginui (transl. our Sky Father) and their children (transl. atua Māori). Mass marketing and
advertising tend to obscure these ecosystem (well-being) ‘trade-offs’ (Chisholm, 2010; Cordier et
al., 2011; Farber et al., 2002; Garcia-Amado et al., 2011; Jogo & Hassan, 2010; Martin-Lopez et
al., 2011; Narloch et al., 2011; Olenick et al., 2005; Polishchuk & Rauschmayer, 2012; Rose &
Chapman, 2003; Tacconi, 2012; Zabel & Roe, 2009) from our view by focusing our attention on
the benefits to be gained through increased levels of consumption (i.e. purchasing and use
activities), (Bartelmus, 2009; Figueroa & Pasten, 2008; Hegde & Bull, 2011; Holmlund &
Hammer, 1999; Kosoy & Corbera, 2010). We tend not to see the pollution, ecosystem
modification, species extinction and continued landscape-scale destruction of ecosystems that is
required as annual trade-offs or costs to support the market economy. However, closer
investigation reveals that even the most apparently harmless economic goods can cause serious
damage to Papatūānuku (transl. our Earth Mother), Ranginui (transl. our Sky Father) and their
children (transl. atua Māori). For example:
Paper – when we purchase paper from a shop, we pay for the cost of manufacturing the paper and
shipping it to the point of sale. However, we do not pay for damage to Papatūānuku, Ranginui and
atua Māori caused by forest harvesting, and ‘pulp and paper’ mills used in the process of creating
paper. This damage includes: soil erosion, pollutant discharges into ngā awa (transl. rivers) and
pollutant emissions into the domain of Ranginui (transl. our Sky Father) including greenhouse gas
emissions20 responsible for global warming.
Electricity – whenever we use an electrical appliance (e.g. computer, TV, light, oven, electric
blanket) we contribute to the release of greenhouse gas emissions20 responsible for global warming
and consequent sea-level rise.
Water – when we wash our hands, flush a toilet, empty a bath and/or wash (i) a car, (ii) a dairy
factory or (iii) a cow shed, we produce discharges of waste water that typically contain harmful
bacteria and toxic chemicals. Waste water containing solids are usually treated to remove the solid
content and then they are flushed into ngā awa (transl. rivers) and/or into the domain of Tangaroa
(transl. the ocean).
Driving a car – may seem like a harmless activity, but it involves the combustion of fossil fuels
that results in the release of harmful pollutants into the domain of Ranginui (transl. our Sky Father)
including greenhouse gas emissions20 responsible for global warming. The manufacturing of a car

20

Te paparanga haurehu kati mahana
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is very damaging on ecosystem services in much the same way as the production of paper
(described above).
Our favourite things – eventually our favourite things (TVs, radios, computers, beds, old cars,
washing machines, ovens, furniture etc) wear out and need to be replaced. Some of these items are
recycled, but many of them are not and instead end up in large landfills that tend to leak toxic
chemicals and emit pollution into the domain of Ranginui (transl. our Sky Father) including
greenhouse gas emissions20 responsible for global warming.
Ecosystem conversion – foreign settlers came to New Zealand wanting to own plots of land that
they could use to grow food and raise domestic animals. To achieve this goal, they had to first
clear the whenua of its ngahere urutapu (trans. indigenous forest). This was done by fire; an action
that consumed entire ngahere urutapu including birds and insect creatures. The landscape scale
modification and/or conversion of the various atua domains (transl. different ecosystems) by fire,
drainage and erosion resulted in enormous decline in the well-being of awa (transl. rivers),
kūkūwai (transl. wetlands) and roto (transl. lakes) - thus reducing the expression of manaakitanga
that the atua of these domains could provide Māori communities.
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5.
Reflections
What should be evident from the synthesis of ideas presented in this report is that the ecosystem
services concept depicts a market economic conception of the most fundamental human-nature
relationship. It characterises the natural world as an economic asset (i.e. natural capital), much like
a factory that exists to serve the ever-growing needs of human communities. Ecosystem services
provides a mechanistic vision of the natural world that has been simplified to essential drawn lines,
boxes and circles; symbols that are used to represent functional ecosystem parts that form a basis
for measurement, management and valuation.
The justification for envisioning nature as ‘commodity’ is drawn from two different ideas. First,
by measuring and valuing the human appropriation of the natural world in the form of ecosystem
services, it is possible to publicly present more concrete accounting evidence of the logical
consequences that follow from continued market economic growth and consumption. Without
non-financial accounting of this kind, it is very difficult to quantify our impact on the natural world
as a first step towards doing something about it. Second, commodities have clearly defined
property rights and market prices. Prices play an important role in regulating market behaviour
(i.e. buying and selling activities). They can be used to signal increased scarcity of ecosystem
goods and services – market information that provides incentives for innovation, substitution and
changes in supply and demand behaviours. Prices, it is hoped, can also be used to require polluters
to pay for the environmental damage that they cause; above or below legally binding limits. The
revenue generated from such schemes can then be used to pay for ecosystem restoration - so called
‘markets for ecosystem services. Finally, while it is possible to interpret the human-nature
relationship in any way that we want to, ecosystem services literature currently preferences a
market economic narrative that we feel is very difficult to reconcile with a Māori cultural
perception of reality.
It is very difficult to think of a single market economic activity or good that does not result in
damage to the natural world in some way. Western scientists have adopted ecosystem services
thinking to address these pressing problems including: (i) making people more aware of how
dependent they are on the natural world and (ii) interrupting destructive market economic forces
before they irreversibly compromise the survival and well-being prospects of humanity and the
natural world. Ecosystem services are not a perfect solution to the ecosystem harm being caused
by global market economic activities. However, they are generally considered to be the best option
we currently have to address/fix these problems and are thus better than having no solution at all.
Ecosystem services’ is an attempt to link the most fundamental human-nature relationship to the
market economy as a solution to a global decline in ecosystem well-being and extent. Central to
the success of this endeavour is measurement and valuation – something we refer to in this report
as ecosystem services method. This topic is further developed in the next section of this report.
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Appendix I

Glossary of Te Reo Māori terms and expressions used in this report.

Te Reo Māori

English

atua domain

a geographic area that contains an ecosystem
over which one of the children of Papatūānuku
and Ranginui is kaitiaki

atua experiences

interactions between the family members of
Papatūānuku and Ranginui

atua Māori

Papatūānuku, Ranginui and their children

awa

river

kai

food

kaitiaki

members of Māori communities who play an
active role in sustaining the wellbeing of
whānau Māori

kaitiakitanga

caring for, guarding and/or maintaining the
entire whānau Māori ecosystem

kawa

customary identities

kōrero

discourse

kūkūwai

wetlands

kumara

sweet potato

mana

prestige, authority, control, power, influence,
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

ngā kete e toru

a name that refers to the 3 baskets of knowledge
bought back to earth from the highest heaven by
Tāne-nui-a-rangi. each basket symbolises a
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domain of reality that collectively comprise a
Māori worldview
ngā tai hau ika

coastal fisheries

ngahere

forest

ngahere urutapu

indigenous forest

Papatūānuku

Earth Mother

rākau

tree

Ranginui

Sky Father

rerehua

aesthetic

roto

lake

tāhuahua

sand dune

Tāne-nui-a-rangi

one of the children of Papatūānuku and
Ranginui, guardian of the forests, the one from
whom humans trace their genealogical descent

Tangaroa

ocean, lake or river ecosystem, the domain of
the atua named Tangaroa – one of the children
of Papatūānuku and Ranginui.

tangata whenua

people who identify with a cultural landscape
and occupy that landscape as guardians

Tātari Tauutuutu

a Māori cultural model of accounting

Te Ao Tua Ātea

the domain of iho matua kore that exists beyond
the time-space continuum.

Te Aronui

the second basket of knowledge given to Tānenui-a-Rangi relating to the physical world of
sensory perception.

te iho matua whānau o rangi rāua ko
Papatūānuku

the celestial21 family of Ranginui and
Papatūānuku, the domain of atua

21

The English word celestial is here used to refer to atua and in particular, Papatūānuku our Earth Mother, Ranginui
our Sky Father and their children who are the kaitiaki of the various domains of the natural world (cf. ecosystem
types).
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te iho matua, te aho matua whānau o rangi rāua
ko Papatūānuku

the celestial and terrestrial members of the
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

Te Toi Ōhanga

trademark and name for the New Zealand
institute of Māori economic development and
innovation.

te whānau akaaka

soil micro-organisms

tikanga

a culturally appropriate way of behaving or
doing something.

Tua-uri

the domain of mauri that finds physical
expression in the world of sense perception (i.e.
Te Aronui).

tūpuna

ancestors

wahapū

estuary

wāhia

fuel

wai māori

freshwater or mineral water

wairua

spirit or soul, sacred

whakapapa

genealogical descent

whakatupu oneone

soil growth

whānau

family identity

whānau Māori ecosystem

the family of Papatūānuku and Ranginui
including human communities and ecosystems

whanaungatanga

relationship, kinship, sense of family connection

whenua

landscape of genealogical significance
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Appendix II
Names and photographs of different atua domains (transl. a geographic area that
contains an ecosystem over which one of the children of Papatūānuku and Ranginui is kaitiaki) referred
to in this report.
Atua domain
awa

English name
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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Cole, A. O. me ōna tūpuna (2014b). Towards a ‘total economic value’ of coastal marine ecosystem services
in Nelson Bays, Nelson Tasman region, New Zealand. (Kōrero Māori report 3). Tauranga, New
Zealand: iPansophy Limited Digital Publishing.
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Cole, A. O. me ōna tūpuna, & Cole, E. E. (2018d). Special issue on ecosystem services thinking and methods
(part 4/6) – The use of ecosystem services thinking and method in differing cultural contexts.
(Kōrero Māori report series 8). Tauranga, New Zealand: iPansophy Limited Digital Publishing.
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