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1.
Introduction
This report is part 6 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 (Cole & Cole, 2018e). Part 2 in this special issue sought to define ecosystem
services with respect to both western scientific and Māori community perceptions of reality (Cole
& Cole, 2018a). Part 3 explains how ecosystem services are measured and in particular, focuses
attention on some of the key limitations of an ecosystem services valuation (ESV) method (Cole
& Cole, 2018b). Part 4 seeks to explore questions concerning the ‘relevance’ and ‘adoption’ of
ecosystem services in a cross-cultural context (Cole & Cole, 2018c). Part 5 seeks to confront the
unwelcome truth of continued decline in the well-being of atua domains (transl. ecosystems) and
the limitations of mātauranga, and especially kaitiakitanga in addressing this crisis (Cole & Cole,
2018d).
This report focuses on practical considerations associated with the possible role of ecosystem
services as a contribution that assists in reclaiming, reframing and reinstating the mana of the
Māori cultural economy (transl. Te Iho Matua, Te Aho Matua whānau o Rangi rāua ko
Papatūānuku), (A. Cole et al., 2018; Firth, 1929). We explore this topic in the remainder of this
paper by: (i) introducing key issues linked with the adoption of ecosystem services thinking and
methods by Māori communities, (ii) describing criteria that can be used to assess the potential for
adoption of ecosystem services (See also: Cole & Cole, 2018c; Cole & Cole, 2018d) and (iii)
outlining what we think are the practical options for adoption activities.
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. those 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 measures (i) the expressions of generosity from Te
Iho Matua whānau o Rangi rāua ko Papatūānuku (transl. the celestial family of Papatūānuku and
Ranginui) and (ii) the reciprocal contributions of Te Aho Matua whānau o Rangi rāua ko
Papatūānuku (transl. Māori communities) that assist in maintaining the well-being of the Māori
cultural economy.
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. 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
1

The New Zealand Institute of Māori economic development and innovation
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tools are also urgently needed to measure the well-being of the Māori cultural economy because
the well-being and survival of this institution is inextricably connected with the goal of Māori
cultural survival.
1.2
An institute of Māori economic development and innovation
We created Te Toi Ōhanga 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 (transl. supernatural force in a
person, place or object) and mauri (transl. life principle, life force, vital essence, the essential
quality and vitality of a being or entity) of the Māori cultural economy. The whānau (transl. family
identity) members of the family of Papatūānuku (transl. Our Earth Mother) and Ranginui (our Sky
Father) collectively constitute the ‘Māori cultural economy’ as distinct from the western scientific
idea of a capitalist market economy (Ata, MacDonald, & Muldoon, 2006). 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 the management of effects as defined by the Resource
Management Act (1991). Ecosystems (cf. atua domains) are an integral part of whānau Māori
identity and for this reason it is helpful to think of the Māori cultural economy as a ‘whānau Māori
ecosystem’2 – an institution for which it is neither possible, nor helpful to think about the wellbeing of Māori communities in isolation from ecosystem well-being.
1.3
Organisation of this report
In order to explore practical options for the adoption of ecosystem services thinking and methods
by Māori communities in New Zealand, we need to weave together a number of ideas already
presented in earlier reports in this special issue on ecosystem services. In section 2, we provide a
brief outline of key developments in ecosystem services research in New Zealand and then seek to
understand if there is a need for further application of thinking and methods of this kind in New
Zealand. In section 3 we outline 5 key issues that form a starting point for exploring the idea of
ecosystem services adoption by Māori communities. Finally, in section 4 we attempt to define and
explore an unrealised creative space for Māori communities that exists beyond ecosystem services
thinking and methods.

2 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).
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2.
Is there a need for ecosystem services in New Zealand?
In this section we provide a brief outline of key developments in ecosystem services research in
New Zealand and then seek to understand if there is a need for further application of thinking and
methods of this kind in New Zealand. Ecosystem services thinking and valuation methods were
first applied in New Zealand in the late 1990s as research that supported the creation of a national
biodiversity strategy. However, since this time, examples of adoption by Māori communities are
few. Ecosystem services valuation was first used in New Zealand following the international
publication of the Costanza et al. (1997) Nature paper that attempted to estimate the annual
monetary contribution of ecosystem services to global GDP. The same valuation method and
benefits transfer (BT) data was combined with an assessment of passive ecosystem services values
to estimate the total (annual) economic value of biodiversity to the New Zealand economy
(Patterson & Cole, 1999). The valuation method used in this assessment has been recently updated
(Patterson & Cole, 2013) and aligned to the Millennium Ecosystem Assessment framework
(Figure 1). Ecosystem services valuation method has also been applied across a range of different
regional case studies (Cole & Patterson, 1999; McDonald & Patterson, 2003; Patterson,
McDonald, & Smith, 2011), implemented in regional market economy-environment accounting,
system dynamic modelling frameworks (Cole & Patterson, 2003; Cole & Patterson, 2013; G.
McDonald, 2005), catchment scale participatory modelling (Cole, Allen, Kilvington, Fenemor, &
Bowden, 2006), the conservation of Terrestrial (Conservation, 2007) and Marine (Van den Belt &
Cole, 2012) biodiversity; and markets for ecosystem services (Carswell, Harmsworth, Kirikiri,
Turney, & Kerr, 2002; Funk & Kerr, 2007). Growing awareness of the importance of ecosystem
services has also found expression in more collaborative publishing effort (Dymond, 2013).
Ecosystem services valuation research has also been supported by a growing New Zealand
specific, non-market valuation literature (e.g. Baskaran, Cullen, & Takatsuka, 2009; Creagh, 2010;
Dymond, Ausseil, Ekanayake, & Kirschbaum, 2012; Ndebele, 2009; Tait, Baskaran, Cullen, &
Bicknell, 2011) and more recently the spatial depiction of ecosystem services along with estimates
of their $/ha/yr. market and non-market values at national scale (Ausseil, Dymond, Kirschbaum,
Andrew, & Parfitt, 2013; Dymond et al., 2012). While terrestrial ecosystem services have been
well studied in New Zealand, less work has been done in the area of coastal marine ecosystem
services (Cole, 2014). What this brief historical outline shows is that to-date, ecosystem services
thinking and methods have primarily been adopted and applied in New Zealand in a western
scientific research context. In the remainder of this report section we attempt to explain why we
think ecosystem services thinking and methods might also be usually adopted in a Māori
community context and just what this might involve – practically speaking.
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2.1
Whānau Māori ecosystems in crisis
Māori communities are currently facing a crisis that is directly related to the decline in well-being
of their whenua and its various atua domains (i.e. ngā awa3 (transl. rivers), ngā roto3 (transl. lakes),
ngā kūkūwai3 (transl. wetlands), ngā ngahere urutapu3 (transl. indigenous forests), ngā wahapū3
(estuaries) and ngā tai hau ika3 (transl. coastal fisheries)). In the years following the arrival and
settlement of Tauiwi (transl. non-Māori settlers), the ngahere urutapu (transl. indigenous forests)
was substantially reduced by milling and fire (Ewers et al., 2006; Park, 1995). As a consequence,
related atua domains - ngā awa (transl. rivers), ngā roto (transl. lakes), ngā kūkūwai (transl.
wetlands), ngā wahapū (estuaries) and ngā tai hau ika (transl. coastal fisheries) - have been
polluted, modified, degraded (e.g. Allen, Sinner, Banks, & Doehring, 2012; Heasman, Keeley, &
Sinner, 2012; Newcombe et al., 2014; Smith, Spinks, Hoskins, & Poutama, 2011; H. Smith,
Spinks, & Poutama, 2014; Smith, 2007) and in some cases completely transformed (Adkin, 1948;
Beveridge, 2002; Esler, 1978; Mulholland, 2010; Saunders, University., & Congress., 1987).
The New Zealand landscape today is but a faint shadow of what some early written records
suggested was a majestic and breath-taking spectacle to behold (e.g. Adkin, 1948; Esler, 1978;
Park, 1995) – one that attracted our tūpuna (transl. ancestors) towards the idea of making these
islands their home. Today, the loss of these atua domains (transl. ecosystems) is a hard truth for
Māori communities to have to face. To better appreciate the significance of this loss it is helpful
to consider the following whakataukī (transl. proverb, significant saying, formulaic saying, cryptic
saying, aphorism). In earlier times it was said by our tūpuna (transl. ancestors) “kua hinga he tōtara
i te wao nui a Tāne” … a tōtara has fallen in the domain of Tāne4 (Mead & Grove, 2001). This
whakataukī (transl. proverb, significant saying, formulaic saying, cryptic saying, aphorism) drew
attention to the great tragedy associated with the loss of a single tōtara, a huge tree that grows for
hundreds of years in the domain of Tāne. We might well ask what our tūpuna (transl. ancestors)
would say when we today describe the loss by fire of an entire ngahere urutapu (transl. indigenous
forest) filled with tōtara.
2.2
Implications of this well-being crisis
This whānau Māori well-being crisis (i.e. rapid decline in atua domains (transl. ecosystems)) has
serious implications for the well-being of Māori communities because of the ‘whānau Māori
ecosystem’ identity gifted to us by our tūpuna (transl. ancestors). In a Māori cultural context, the
well-being of Māori communities (transl. hapū, iwi) is inextricably connected with the well-being
of atua domains (transl. ecosystems), (Smith, 2007). A further and equally serious concern is that
this ‘whānau Māori ecosystem’ identity constitutes the organisational basis of the Māori cultural
economy (Firth, 1929). This is a vitally important distinction that is, unfortunately, poorly
understood by economists and policy-makers in particular.
3

A visual depiction of this atua domain is provided in Appendix II
transl. Tāne-nui-a-Rangi is one of the children of Papatūānuku (transl. our Earth Mother) and Ranginui (transl. our
Sky Father) from whom humans descend
4
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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 Māori identity (Cole et al., 2018).
For this reason, it is helpful to think of the Māori cultural economy as a ‘whānau Māori ecosystem’
– 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. To the very best of our understanding, there
is no counterpart in oral history that parallels the nature and extent of the decline in ‘whānau Māori
ecosystem’ well-being that we are now seeking to understand and remedy. This is a very hard truth
for Māori communities to have to face.
To complicate this matter even further, the urgency with which western scientists now promote
ecosystem services thinking is a direct result of decades of: (i) ecosystem decline (Millennium
Ecosystem Assessment, 2003, 2005a, 2005b), (ii) unsustainable levels of human consumption
(Bartelmus, 2009), (iii) the absence of a reciprocity ethic (Harris & Wasilewski, 2004; Marsden,
2003b) and (iv) the failure of economic markets to appropriately price (i.e. distribute and allocate)
ecosystem goods and services across the levels of scale upon which both human and ecosystem
well-being are dependent (Costanza & Folke, 1997; Costanza, Norton, & Bishop, 1998).
Ecosystem services thinking is a reactionary response to this crisis. To use a well-known metaphor,
‘ecosystem services’ thinking is really an ‘ambulance at the bottom of a cliff”. As such, the
ecosystem services solution is likely to be an unpleasant medicine for indigenous peoples to
swallow.

Figure 1
Assessment.

An illustration of ecosystem services produced as part of the Millennium Ecosystem
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In most cases, it was the capitalist market economy that suppressed their holistic, whakapapabased sacred knowing of this same reality (Denzin & Giardina, 2007; Smith, 2012; Wilson &
Yellow Bird, 2005; Yellow Bird & Wilson, 2012) and having once legitimised the capitalist
worldview, then proceeded to disinherit, plunder and transform (Ata et al., 2006; Berry, 2008;
Borghesi & Vercelli, 2003; Brumann, 1998; Doerr, 2008; Dominelli, 2008; Romaine, 2015). The
offer of ‘ecosystem services’ (Institute, 2001; Millennium Ecosystem Assessment, 2003, 2005a,
2005b) as a remedy for this capitalist crisis seems hardly fair and yet there is an urgent need to
face the unpleasant truth that this is a well-being crisis that Māori communities must now face.
2.3
How best to respond?
For Māori communities, a solution to this long-term survival and well-being challenge will need
to draw deeply on a Māori identity in a way that is supported, where appropriate, by the help,
learnings and tools that western science can offer. This most certainly includes ecosystem services
thinking and methods. However, as explained in report 4 in this special issue on ecosystem services
(Cole & Cole, 2018c), we think that an ecosystem services approach is ideally applied as a shortterm solution, in problem context created by Māori community participation in the market
economy. This adoption strategy is based on the assumption that the long-term goal of Māori
communities will focus around cultural survival and as an essential part of achieving this aspiration
– reinstatement of the Māori cultural economy. It is important to elaborate these points because
they constitute an important basis on which to explore options for the adoption of ecosystem
services thinking and methods by Māori communities.
2.3.1 The need for a solution based on Māori cultural identity
First, the need for a solution based on Māori cultural identity is an imperative drawn from and
based on the atua experiences of our tūpuna (transl. ancestors). The mātauranga (transl. Māori
knowledge – especially passed down from our ancestors), kawa (transl. cultural protocols),
kaupapa (transl. Māori cultural identity) and tikanga (transl. a right way of doing something) of
our tūpuna (transl. ancestors) made it possible for them to live on these islands for a period of time
that may well have been in excess of a thousand years. During this time they applied and refined
their mātauranga (transl. Māori knowledge – especially passed down from our ancestors), kawa
(transl. cultural protocols), kaupapa (transl. Māori cultural identity) and tikanga (transl. a culturally
appropriate way of behaving or doing something) in a way that made it possible for them to
maintain their own survival and well-being, along with the survival and well-being of what western
scientists refer to as the ‘natural world’.
By today’s standards this was a remarkable achievement and one that New Zealand’s mixed market
economy has so far failed to emulate. Within the short space of 178 years5 following the signing
of Te Tiriti o Waitangi (transl. Treaty of Waitangi), the introduction of a Capitalist mixed market
5

1840-present
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economy in New Zealand has, in most cases, driven ‘whānau Māori ecosystems’ to the brink of
local extinction. This is the ‘real-world’ context in which affected Māori communities now seek
to achieve the goal of Māori cultural wellbeing and survival (Cole, 2017; Mikaere, 2011). The
‘whānau Māori ecosystem’ identity gifted to us by our tūpuna (transl. ancestors) would seem to
provide a time-tested, reliable and safe basis upon which to achieve these goals.
2.3.2 The expression of kaitiakitanga
Given the nature and extent of this well-being crisis, a remedy is no longer dependent upon the
expression of kaitiakitanga (Marsden, 2003b) alone. This statement may come as a surprise,
however there are numerous reasons for drawing this conclusion.
First, as shown by this statement of the late Rev. Māori Marsden, our tūpuna treated Papatūānuku
(transl. our Earth Mother) and Ranginui (transl. our Sky Father) with a depth of respect and sacred
regard that is missing in modern market economic thinking, goals and values.
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)

The central role of whānau (transl. Māori family identity) ‘relationship’ (Harris & Wasilewski,
2004) in Māori culture carries behavioural ‘responsibilities’. The expression of such
‘responsibilities’ in a modern-day context (ideally) requires appropriate knowledge of the market
economic, political, social and ecological causes of decline in the well-being of atua domains
(transl. ecosystems). Even if we had an accurate understanding of oral history and mātauranga
Māori (transl. the corpus of Māori knowledge), we would still be poorly positioned to address such
challenges. This is because the expression of kaitiakitanga by our tūpuna (transl. ancestors) was
intended to ensure that our people never got into the situation we are now in (Marsden, 2003a). It
is highly unlikely that the development of mātauranga Māori was ever influenced by the need for
our tūpuna (transl. ancestors) to respond and adapt to a well-being crisis of this intensity, scale and
complexity. What makes this situation even more challenging is that the integrity of our oral
history and mātauranga (transl. the corpus of Māori knowledge) has been greatly compromised
over the last 200 years as a further consequence of colonisation (Mikaere, 2011).
Second, while Māori communities have demonstrated an amazing capacity to adapt to rapid
change over the last 178 years, the rate, scale and nature of decline in atua domains (transl.
ecosystems) is now such that it is going to be very difficult to stay ahead of this crisis in the future.
While ecosystem services thinking and methods are not the answer to every problem of decline in
the well-being of atua domains (transl. ecosystems), how might they be of practical assistance to
Māori communities? We attempt to explore possible answers to this question in the next section
of this report.
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3.
The challenge of moving from thinking and methods to practice
The global community is also seeking to come to terms with rapid ecosystem decline being caused
global market economic production and consumption activities (Ballard, 2013; Bartelmus, 2009;
Borghesi & Vercelli, 2003; Costanza, 1991). Ecosystem services thinking and method now has
growing international support as the preferred framework for assessing the state of the well-being
of Papatūānuku (transl. Earth Mother) and providing a remedy to halt and address the ongoing
global-scale destruction of the life support systems of Papatūānuku (transl. Earth Mother),
Ranginui (transl. Sky Father) and Tangaroa (transl. the atua of oceans, lakes and rivers), (Institute,
2001; Millennium Ecosystem Assessment, 2003, 2005a, 2005b). In this section we explore the
question of how to move from ecosystem services thinking and methods to practice in a Māori
community context.
In New Zealand, The Treasury (Binning, 2000) and Office of the Parliamentary Commissioner for
the Environment (PCE, 2002) have both indicated in writing that payments for ecosystem services
is the most likely mechanism for achieving landscape-scale restoration of endemic biodiversity on
private land. This ngahere urutapu (transl. indigenous forest) restoration goal is an essential first
step towards the restoration of puna wai (transl. freshwater springs), ngā roto (transl. lakes), ngā
awa, Transl. rivers), ngā kūkūwai (transl. wetlands) and ngā tai hau ika (transl. coastal fisheries)
of cultural importance to Māori communities. Given the current level of international and national
support that exists for ecosystem services approaches of this kind, we felt that ‘ecosystem services’
needed careful consideration as a potential remedy. How might an ecosystem services approach
practically assist Māori communities to address the decline in well-being of whānau Māori
ecosystems (transl. the family members of Papatūānuku (transl. our Earth Mother) and Ranginui
(transl. our Sky Father))? We think that the answer to this question may involve consideration of
at least 5 key issues – elaborated below.
3.1
The expression of rangatiratanga (Issue 1)
There is a need to deeply respect the rangatiratanga (transl. chieftainship, right to exercise authority
to determine ones future) of each Māori community as a starting point for making forward
progress towards the goals of reinstating the mana (transl. supernatural force in a person, place or
object) and mauri (transl. life principle, life force, vital essence, the essential quality and vitality
of a being or entity) of atua domains (transl. ecosystems). This means, when it comes to decisions
about ‘relevance’ and ‘adoption’ of ecosystem services thinking and methods, each affected Māori
community must consider and answer these questions for themselves (Pihama, Cram, & Walker,
2002; Smith, 2012; Walker, Eketone, & Gibbs, 2006). Today, Māori communities are situated in
vastly different contexts and circumstances. What is financially feasible for one Māori community
may not be for another. What one Māori community can achieve in terms of atua domain (transl.
ecosystem) restoration may not be possible for another. There is a need to deeply respect these
differences and work towards better understanding how any adoption aspirations can be translated
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into practical steps that ideally suit the operational context and circumstances of a given Māori
community (Mane, 2009).
3.2
The influence of a dominant economic modality (Issue 2)
Given the expression of rangatiratanga (transl. chieftainship, right to exercise authority to
determine one’s future), it seems unlikely that a clear cut ‘use’ or ‘non-use’ policy with regards to
ecosystem services adoption by Māori communities would be either appropriate or helpful.
Instead, the adoption question depends partly on the short and long-term development goals of
individual Māori communities and partly on their dominant mode of economic participation. In
Table 1, we seek to show that Māori communities can be participants in at least 4 different types
of economic organisation that imply the existence of at least 3 distinctly different models of human
behaviour.
Table 1

4 different models of economic participation

Name

The global economy
(i.e. globalisation)

New Zealand’s
mixed market
economy

The emerging Māori
market economy

The Māori cultural
economy

Brief characterisation
One global, dominant market economy
based on digital technology that makes it
possible to move products, labour, capital
and investment across national boundaries
in ways that makes the global sale of
goods and services possible.
The operation of a mixed market economy
within our national borders. This mixed
market economic model is guided by the
goal of market economic efficiency that is
achieved by the expression of individual
preferences that seek to optimise utility.
The involvement of Māori communities in
the purchase of Capital Assets that are
then used to support whānau7-based,
profit-making activities that create and
trade goods and services in New Zealand
and on global markets.
The involvement of Māori communities in
restoring, protecting, maintaining and
enhancing whānau Māori ecosystems.

Model of human behaviour
Production efficient business
activities that minimise costs to
support the expression of
consumer sovereignty6.

Production efficient business
activities that minimise costs to
support the expression of
consumer sovereignty28.

‘Whānau Māori’ business
activities that seek to express
kawa8, kaupapa9 and tikanga10 in
a market economic context based
on consumer sovereignty.
The expression of kawa31,
kaupapa32 and tikanga33.

6

The consumer knows best what they want and when they want it … irrespective of the social, ecological and cultural
costs of such decisions.
7
The idea of being ‘whānau-based’ implies that this type of economic activity seeks to generate collective benefits
that enhance the well-being of whānau Māori ecosystems in some way.
8
transl. cultural protocols.
9
transl. Māori cultural identity.
10
transl. a right way of doing something.
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The different modalities of economic organisation depicted by rows 2-5 of Table 2 represent an
attempt on our part to simplify and characterise a quite complex global, national and Māori cultural
economic reality. The different approaches to economic organisation listed (by row) in Table 2,
should not be viewed as mutually exclusive (i.e. Māori communities will only participate in one
model at a time). In reality, most Māori communities will be involved, to varying degrees, in all 4
economic models because such an ‘economic participation modality’ supports their short and longterm well-being goals. While it is possible to view Table 1 as being overly generalised, we think
that some useful and practical ecosystem services ‘adoption scenarios’ can be drawn from
characterisation of this kind.
3.2.1 Adoption scenario number 1
In the situation where a given Māori community is involved in a development pathway that is
strongly focused on market economic organisation (rows 2–3, Table 1), the adoption and use of
ecosystem services thinking and methods is a more natural extension of their current economic
modality and goal orientation.
3.2.2 Adoption scenario number 2
Some Māori communities are growing business activities that seek to give expression to a
distinctly ‘Māori cultural identity’ within an economic system that is dominated by a market
economic model of human behaviour (e.g. Foley & O'Connor, 2013; Spiller, Erakovic, Henare, &
Pio, 2011). In this situation, the adoption of ecosystem services thinking and methods is once again
a natural extension of a market economic modality – with one exception. The use of ecosystem
services thinking and methods will tend to support economic and cultural well-being outcomes
that enhance and sustain a market-based model of economic organisation (e.g. preferencing of the
English language, use of monetary price signals as a basis for creating utility-based trade-offs etc.).
There is likely to be a tension here that will need to be carefully managed in relation to short and
long-term development goals of affected Māori communities working in this type of business
modality. As a developmental ‘stepping stone’ towards the long-term goal of Māori cultural
survival, this type of adoption scenario will likely only provide a short to intermediate-term
solution for interrupting, reducing, avoiding, mitigating or off-setting decline in atua domains
(transl. ecosystems). It currently seems very unlikely that reinstatement of ‘whānau Māori
ecosystem’ (transl. the family of Papatūānuku and Ranginui including human communities and
ecosystems) well-being will ever be achieved by dependence on an adoption scenario of this kind.
3.2.3 Adoption scenario number 3
For those Māori communities who are strongly committed to the goal of Māori cultural restoration
and survival (i.e. row 5, Table 2), ecosystem services thinking and method is probably not an
option they would want to consider. Alternatively, if the adoption of ecosystem services thinking
and method is considered as part of this economic modality, it will likely be part of a short-term
corrective remedy of some kind.
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Scenarios 1–3 seek to determine an answer to the ecosystem services adoption question on the
basis of the level of participation of a given Māori community to a one dominant model of
economic organisation. However, the 3 scenarios outlined above are not mutually exclusive and
this means that what we characterise as 3 discrete scenarios might actually be better thought of as
parts of a more complex ‘composite scenario’ of some kind. Accepting this limitation, what this
thought experiment does achieve is to show that adoption preferences are likely to be related to
current economic modality, development aspirations and achievement of the goal of Māori cultural
survival.
3.3
Influencing the creation of beneficial trade-offs (Issue 3)
In Table 1, the global ‘market’ and New Zealand ‘mixed market’ economic modalities are based
on a model of human behaviour in which production and consumption decision-making is guided
by the creation of trade-offs (e.g. Chisholm, 2010; Dymond et al., 2012). We make a trade-off
when we assess two or more desired options and are required to choose one preferred option.
Typically, the choice of a preferred option will involve maximising certain benefits of value to us
and minimising unwanted costs. The choice of one preferred option will involve the loss of other
options. For a market economic model to produce socially fair and ecologically sustainable
outcomes, individual economic agents or actors need to carefully think through the issues
associated with making trade-offs (Costanza & Folke, 1997). This need exists because in the realm
of market economics there are no guiding values in a ‘free market’ that can be used to guide tradeoffs - beyond those of an individual consumer (i.e. the principle of consumer sovereignty11),
(Norton, Costanza, & Bishop, 1998).
In market economic theory, each economic actor (i.e. a producer or consumer) makes choices
based on their own individual values (Costanza & Folke, 1997). Economic markets do not function
according to a collectively agreed set of values – perhaps with the exception of government laws,
regulations and policies that prescribe limits on what we can and can’t do. However, economic
actors tend to view government laws, regulations and policies as unwanted restrictions rather than
statements of a collective national ‘value’ identity. For this reason, it is very difficult to define
government laws, regulations and policies as values. Apart from government restraints of this kind,
an economic actor is free to participate in production and purchasing activities that give expression
to the particular values that are important to them. Consumers are basically free to do whatever
they want to do. However, this approach to economic decision-making has limitations that are
important to Māori communities (Norton et al., 1998).
First, there is rarely a time in which an individual economic actor is in procession of all the
information they ideally need in order to make a trade-off that will produce optimal benefits to
11

The consumer knows best what they want and when they want it … irrespective of the social, ecological and
cultural costs of such decisions.
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society, ecological systems and other cultural entities (Bingham et al., 1995; Kaplowitz & Hoehn,
2001). In this situation, ecosystem services thinking and methods can be used to create value
propositions to guide economic decision-making in a way that contributes towards more socially
fair and ecologically sustainable outcomes (e.g. Christie, Fazey, Cooper, Hyde, & Kenter, 2012;
Crossman, Connor, Bryan, Summers, & Ginnivan, 2010; Dale & Polasky, 2007; Egoh et al., 2007;
Fisher, Turner, & Morling, 2009; Garrick, Siebentritt, Aylward, Bauer, & Purkey, 2009; Ingraham
& Foster, 2008; Jenkins, Murray, Kramer, & Faulkner, 2010; Loomis, Kent, Strange, Fausch, &
Covich, 2000; Sandhu, Wratten, Cullen, & Case, 2008; Yang et al., 2010; Zheng, Shi, Chen, &
Zhu, 2009).
Second, the trade-off approach to decision-making based on the expression of individual
preferences involves decision-making that maximises the greatest benefits to individuals in a way
that externalises perceived costs by: (i) taking away choice options from other people (i.e.
contributing to socially unfair outcomes), (ii) damaging atua domains (transl. ecosystems) with
unsustainable extraction and use behaviours and (iii) compromising the well-being and integrity
of culture (i.e. they are culturally unsustainable). An approach to decision-making of this kind sits
awkwardly and uncomfortably in a Māori cultural well-being and survival context because it
produces outcomes that diminish 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 the members of the whānau Māori ecosystem
(transl. the family of Papatūānuku and Ranginui including human communities and ecosystems).
In this situation, some ecosystem services researchers are beginning to develop new approaches to
the estimation of collective consumer values (Wilson & Howarth, 2002). While this is new ground
for western science, it might well be an area of knowledge development that Māori communities
could contribute to by exploring the expression of kotahitanga (transl. unity, togetherness,
solidarity, collective action) and whanaungatanga (transl. relationship, kinship, sense of family
connection) in an ecosystem services problem context.
Whānau Māori ecosystem (transl. the family of Papatūānuku (our Earth Mother) and Ranginui
(transl. our Sky Father) including human communities and ecosystems) well-being and survival
are central priorities in a Māori cultural model of economics. Over thousands of years, our tūpuna
developed and refined a set of collective behaviours12 that guide individual decision-making in the
Māori cultural economy in a way that produces collective outcomes that maintained the well-being
of the entire whānau Māori ecosystem (transl. the family of Papatūānuku (our Earth Mother) and
Ranginui (transl. our Sky Father). For Māori communities, the adoption and use of ecosystem
services may not make possible the reinstatement of kawa (transl. cultural protocols), kaupapa
(transl. Māori cultural identity) and tikanga (transl. a culturally appropriate way of behaving or
12

Particular reference is here made to the role of kawa (transl. cultural protocols), kaupapa (transl. Māori cultural
identity) and tikanga (transl. a culturally appropriate way of behaving or doing something) in maintaining whānau
Māori ecosystem well-being.
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doing something). However, it might well be possible to use an ecosystem services valuation
method to make the social and ecological trade-offs associated with economic decision-making
more visible to non-Māori producers and consumers. By providing information of this kind, it
might be possible influence the decision-making of economic actors in a way that favours more
socially fair and ecologically sustainable outcomes. While an outcome of this kind maybe happily
embraced by Māori communities, there are limits to what can be achieved by creating ecosystem
services value propositions of this kind (ref. Cole & Cole, 2018b; Cole & Cole, 2018c).
3.4
The limits of ecosystem services value propositions (Issue 4)
The use of kawa (transl. cultural protocols), kaupapa (transl. Māori cultural identity) and tikanga
(transl. a culturally appropriate way of doing something) as a means of maintaining whānau Māori
ecosystem (transl. the family of Papatūānuku and Ranginui including human communities and
ecosystems) well-being necessitates the existence of economic pre-conditions based on collective
agreement and action. Where these pre-conditions exist, kawa (transl. cultural protocols), kaupapa
(transl. Māori cultural identity) and tikanga (transl. a culturally appropriate way of doing
something) can be expressed and trusted as a safeguard against unwanted trade-offs that result in
collateral damage to the integrity and well-being of whānau Māori ecosystems (transl. the family
of Papatūānuku and Ranginui including human communities and ecosystems).
In an economic context based on individual preferences and action, economic actors will tend to
make decisions and behave in ways that maximise the greatest benefit to them. It is important to
understand that ecosystem services valuation is based on market and non-market estimates of
monetary values that are derived from the expression of such individual preferences. The difficulty
with price estimates of this kind is that individual economic actors lack the information and
collective incentives needed to influence market and non-market price determination in a way that
favours (collective) social fairness, ecological sustainability and cultural survival outcomes.
Thus, there is a sense in which adoption of ecosystem services thinking and methods (including
valuation) will help to reduce current levels of environmental damage. Such a goal is good as far
as it goes, although it is still not a complete solution to the problem of whānau Māori ecosystem
(transl. the family of Papatūānuku and Ranginui including human communities and ecosystems)
well-being for a couple of reasons. First, a model of social organisation (i.e. market economics)
based on individual freedom of choice (i.e. human behaviour directed by individual choice tradeoffs) is very unlikely to offer long-term support for the collective well-being outcomes of desire to
Māori communities. Ecosystem services thinking and method cannot fix this problem. Second,
while ecosystem services will hopefully help to soften the consequences that are a product of the
market economy, it is unlikely to provide a complete (market-based) remedy (Cole & Cole,
2018d).
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3.5
An important but incomplete solution (Issue 5)
While ecosystem services thinking and methods should not be ignored, they are not an ideal
solution to every cause of decline in the well-being of atua domains (transl. ecosystems). To fix
the capitalist model of market economics in a way that favours Māori cultural survival, it would
be necessary to change its most basic preconditions13. Short of a social revolution, it is very
unlikely that this will ever happen. Western scientists and in particular development economists
are urgently trying to adapt and change the free market economic model as clearer understanding
of its social and ecological inadequacies comes to light. However, this is a very difficult task
because work of this kind often lacks political will and collective market economic support. The
fundamental problem is, in market economics there is money (cf. profit) to be made by modifying,
over harvesting, transforming and in some cases destroying (e.g. the conversion of rainforests to
pasture lands or mono-cultural plantations) the natural world. An effective remedy needs to
address this fundamental contradiction in market economic thinking that incentivises profitmaking activities at the expense of system-wide social, ecological and cultural well-being.

13

The capitalist model of economy is based on 3 key preconditions – (i) private ownership of the means of production
(i.e. the existence of legal property rights), (ii) the creation wealth through profit-making business activities and (iii)
the operation and existence of free markets that support the buying and selling of economic goods and services.
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4.
Looking beyond the ‘adoption’ question
If we assume that ecosystem services thinking is relevant for Māori communities in some
circumstances, then how can the gap between Māori cultural (worldview) identity and ecosystem
services thinking/methods be bridged - or indeed, should it be bridged? We argue that for Māori
communities directly involved in buying/selling activities in the global economy or the New
Zealand mixed market economy (rows 2-3, Table 1), this question of ‘bridge building’ has already
been addressed and resolved. In this section, we address the question of how we can make
ecosystem services relevant to Māori communities involved in economic modalities implied by
rows 4–5 of Table 1 (i.e. the emerging Māori market economy and the Māori cultural economy).
In report 4 of this special issue on ecosystem services we proposed the existence of 4 different
adoption options – summarised below.
Option 1 - Adopt ecosystem services thinking and methods as a western scientific
contribution (i.e. an offer of collaboration, sharing, an expression of generosity or compensation
for losses sustained) towards reinstating whānau Māori ecosystems (transl. the family of
Papatūānuku and Ranginui including human communities and ecosystems).
Option 2 – Adopt ecosystem services thinking and methods as a short-term solution that
supports the long-term goal of Māori cultural survival.
Option 3 – Safely ignore ecosystem services thinking and concentrate instead on
enhancing the well-being of whānau Māori ecosystems (transl. the family of Papatūānuku and
Ranginui including human communities and ecosystems), through the expression of kawa (transl.
cultural protocols), kaupapa (transl. Māori cultural identity) and tikanga (transl. a culturally
appropriate way of behaving or doing something).
Option 4 – Use the thinking and methods of ecosystem services as a framework for
expanding and/or enhancing mātauranga Māori (transl. Māori knowledge) and in particular the
expression of kaitiakitanga (transl. caring for, guarding and/or maintaining the entire whānau
Māori ecosystem).
To a certain extent, option 1 is dependent upon an offer of assistance on the part of western science
- an outcome over which Māori communities have very little control. Option 2 would likely
involve Māori communities supporting collective agreement about making short-term well-being
trade-offs for what would hopefully be long-term well-being outcomes for whānau Māori
ecosystems (transl. the family of Papatūānuku and Ranginui including human communities and
ecosystems). Option 3 involves no practical implications related to the adoption of ecosystem
services thinking and or method.
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Option 4 expresses a desire to maintain a strong commitment towards the restoration and
enhancement of the Māori cultural economy as an immediate, short-term goal (row 5, Table 2).
However, option 4 could also be effectively applied as parts of options 1 and 2. For this reason,
we explore option 4 below in greater detail and remain open to the prospect that other combined
solutions may also emerge with time. So far in this report, we have attempted to focus attention on
the reasons why ecosystem services thinking and the market economy do not ideally support the
goal of Māori cultural survival and well-being. In the remainder of this section, we want to turn
this question around and try to understand what type of solution would ideally support the goal of
Māori cultural survival and well-being. To achieve this writing goal, we use our working definition
of ecosystem services introduced in report part 2 of this special issue (Cole & Cole, 2018a) as a
starting point for exploring this idea. Ecosystem services can be thought about as …
A name for the benefits humans receive from the natural world
A western scientific conception of the human-nature relationship
A way of thinking about the natural world and how it works
A collection of indicators
A new approach to valuation
A new commodity and economic market

Each of the attributes of ‘ecosystem services’ listed above involves ideas that could be adopted by
Māori communities to help explore what might exist beyond a western scientific model of
ecosystem services thinking.
4.1
A name for the benefits humans receive from the natural world
As noted earlier in this report, ecosystem services thinking builds on a perception of te taiao (transl.
the natural world) as a factory or economic asset that exists to serve the growing consumption
demands of humans (Bartelmus, 2009). This perception is incomplete when viewed from a Māori
cultural perception of reality. We could use this difference as a starting point for seeking to
understand how we could better communicate what we perceive to be the whānau (transl. family
identity) relationships that maintain the well-being of whānau Māori ecosystems (transl. the family
of Papatūānuku and Ranginui including human communities and ecosystems). Thinking of this
kind would make it easier for us to explain why the survival of the Māori cultural economy is so
important to the survival of Māori culture.
4.2
A western scientific conception of the human-nature relationship
Ecosystem services thinking could be used by Māori communities to focus attention on the legacy
gifted to us by our tūpuna (transl. ancestors) in the name ‘tangata whenua’ (Smith, 2006). This
name provides an entry point into the study of the atua (transl. guardians of ecosystems)
experiences of our tūpuna (transl. ancestors) that would help us to better understand how they
managed to survive a long period of isolation on these islands while sustaining the integrity of atua
domains (transl. ecosystems). Such study would support the goal of reinstating the mana (transl.
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supernatural force in a person, place or object) and mauri (transl. life principle, life force, vital
essence, the essential quality and vitality of a being or entity) of whānau Māori ecosystems (transl.
the family of Papatūānuku and Ranginui including human communities and ecosystems) today.
4.3
A way of thinking about the natural world and how it works
Ecosystem services thinking could be used by Māori communities to focus attention on the study
of whakapapa (transl. genealogical descent). As part of our oral language traditions, our tūpuna
(transl. ancestors) maintained the whakapapa (transl. genealogical descent) of the various atua
domains (transl. ecosystems) and passed this knowing from one generation to the next. Whakapapa
(transl. genealogical descent) formed the basis for a detailed, intimate and holistic knowing of
whānau Māori ecosystems (transl. the family of Papatūānuku and Ranginui including human
communities and ecosystems) that supported the work of tohunga (transl. skilled person, chosen
expert, priest, healer - a person chosen by the agent of an atua and the tribe as a leader in a
particular field because of signs indicating talent for a particular vocation) and kaitiaki (transl.
members of Māori communities who play an active role in sustaining the well-being of whānau
Māori). Reclaiming this mātauranga (transl. Māori knowledge) would be of immense value to
Māori communities in their efforts to reinstate the mana (transl. supernatural force in a person,
place or object) and mauri (transl. life principle, life force, vital essence, the essential quality and
vitality of a being or entity) of whānau Māori ecosystems (transl. the family of Papatūānuku and
Ranginui including human communities and ecosystems) today.
4.4
A collection of indicators
Ecosystem services method could be used by Māori communities to extend the development and
use of Tātari Tauutuutu (transl. a Māori cultural model of accounting) into the domain of whānau
Māori ecosystem (transl. the family of Papatūānuku and Ranginui including human communities
and ecosystems) well-being and survival. This is both an essential and challenging area of
investigation that has the potential to provide modern kaitiaki (transl. members of Māori
communities who play an active role in sustaining the well-being of whānau Māori) with a range
of tools that were not available in the time of our tūpuna (transl. ancestors). Measurement taken
over long periods of time makes it possible to detect and observe changes in whānau Māori
ecosystem (transl. life principle, life force, vital essence, the essential quality and vitality of a being
or entity) behaviour that are usually missed without the use of measurement approaches of this
kind. Much like ecosystem services methods, this area of investigation has the potential to (i)
support the work of modern kaitiaki (transl. members of Māori communities who play an active
role in sustaining the well-being of whānau Māori) and (ii) provide a measurement framework that
could be used to support Māori cultural valuation activities.
4.5
A new approach to valuation
Valuation is a branch of measurement and accounting that is not new to Māori culture. Quite the
contrary, valuation is central to the daily fabric of Māori life in the expression of kawa (transl.
Page | 20

cultural protocols), kaupapa (transl. Māori cultural identity) and tikanga (transl. a culturally
appropriate way of behaving or doing something). Tātari Tauutuutu (transl. a Māori cultural model
of accounting) could be thought of as a modern-day example of Māori cultural valuation activities.
The main difference between Māori and western scientific valuation approaches concerns the
indicators being measured, the accounting philosophy employed and the use of preferred units of
account. There is an urgent need to develop and extend modern-day Māori cultural valuation
methods into the realm of whānau Māori ecosystem (transl. the family of Papatūānuku and
Ranginui including human communities and ecosystems) well-being. The information gained from
such studies will prove to be of tremendous practical benefit to Māori communities in monitoring
progress towards the goals of Māori cultural well-being and survival. The same accounting
information is urgently needed to represent the values of Māori communities in decision-making
and management contexts. Without information of this kind, the identity of Māori communities
(i.e. the things that are really important to them) cannot form a part of legal, policy, regulatory or
financial decision-making in local, central government and indeed market economic contexts.
4.6
A new commodity and economic market
Finally, ecosystem services thinking and method could be used by Māori communities to extend
their present involvement in the market economy or emerging Māori market economy into the
realm of markets for ecosystem services (Farley & Costanza, 2010; Garcia-Amado, Perez, Escutia,
Garcia, & Mejia, 2011; Krishna, Drucker, Pascual, Raghu, & King, 2013; Muradian, Corbera,
Pascual, Kosoy, & May, 2010; Narloch, Drucker, & Pascual, 2011; Pascual, Muradian, Rodriguez,
& Duraiappah, 2010; Tacconi, 2012; Turpie, Marais, & Blignaut, 2008; Van Hecken, Bastiaensen,
& Vasquez, 2012; Wendland et al., 2010; Wunder, Engel, & Pagiola, 2008; Yin & Zhao, 2012).
This idea supports all scenarios depicted in Table 1 that have the restoration of the Māori cultural
economy as their primary goal. Of all possibilities for the adoption of ecosystem services, this is
the most challenging to implement and yet potentially the most helpful in practical terms. The
greatest challenge in this area involves the monetary valuation of ecosystem services of relevance
to Māori communities. Assuming that this challenge could be overcome to the satisfaction of
Māori communities, markets for ecosystem services could provide a means of financing atua
domain (transl. ecosystem) restoration activities (Binning, 2000; PCE, 2002). Some ecosystem
goods and services are already being traded. For example, a market currently exists for the sale of
bottled water (i.e. an ecosystem good) and commands a market price that is generally higher (per
litre) than petrol. A market also exists for the storage of atmospheric carbon in trees (i.e. carbon
sequestration). The potential for environmental markets is almost limitless and could include
services such as erosion control, flood protection, the enhancement of biodiversity and threatened
species preservation to name but a few.
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5.
Reflections
This special issue on ecosystem services has attempted to provide a written introduction to the role
of ecosystem services thinking and methods in measuring, better understanding and tracking
progress towards the goals of Māori cultural well-being and survival. This has been a challenging
topic to articulate in written form, however it is also very important. While an urgent need exists
for accounting tools that can be used to monitor the well-being of whānau Māori ecosystems, care
is needed to ensure these tools are appropriately aligned to the goals and outcomes Māori
communities are seeking to achieve – especially in regards to cultural survival.
In this special issue, we have suggested that an answer to the question of ecosystem services
adoption by Māori communities is conditional and context dependent. In situations where adoption
seems justified, care will be needed to ensure: (i) the correct assessment and understanding of the
adoption context and (ii) that the introduction of ecosystem services thinking and method is
managed in a way that does not diminish future prospects for self-determination and cultural
survival. We think that ecosystem services may most safely be viewed as a short-term stepping
stone toward the long-term goal of reinstating the mana (transl. supernatural force in a person,
place or object) and mauri (transl. life principle, life force, vital essence, the essential quality and
vitality of a being or entity) of the Māori cultural economy. Beyond the question of direct adoption
of ecosystem services thinking and method, in section 4 of this report we have looked at how
ecosystem services thinking could be used to enhance mātauranga (transl. Māori knowledge) and
the development of Māori cultural accounting tools. This is an area of study that would seem to
deserve further attention.
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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

he pono pakeke

an unwelcome truth

iwi

often refers to a large group of people
descended from a common ancestor and
associated with a distinct territory

kai

food

kaitiaki

members of Māori communities who play an
active role in sustaining the well-being of
whānau Māori

kaitiakitanga

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

kaupapa

cultural identity

kawa

customary protocol

Kōrero

discourse

kūkūwai

wetlands

kumara

sweet potato
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mana

prestige, authority, control, power, influence,
status, spiritual power; the charisma or
supernatural force in a person, place or object

mana whenua

territorial rights, power from the land, authority
over land or territory, jurisdiction over land or
territory - power associated with possession and
occupation of tribal land

manaakitanga

reciprocal generosity

mātauranga Māori

the corpus of Māori knowledge

mātauranga Māori

Māori knowledge and in particular that
knowledge passed onto us from our ancestors

mauri

life principle, life force, vital essence

moana

sea, ocean, large lake

ngā

the plural form of te

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 symbolizes a
domain of reality that collectively comprise a
Māori worldview

ngā tai hau ika

coastal fisheries

ngahere

forest

ngahere urutapu

indigenous forest

ōhanga

the Māori ‘family’ economy composed of the
celestial and terrestrial members of the family of
Papatūānuku and Ranginui

Papatūānuku

our earth mother

rākau

trees
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rangatiratanga

chieftainship, right to exercise authority to
determine one’s future

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

taonga tuku iho

an intergenerational gift relating in particular to
Māori cultural identity

tātari tauutuutu

a Māori cultural model of accounting

tauiwi

non-Māori settlors

te

the

te aho matua whānau o Rangi rāua ko
Papatūānuku

the terrestrial family of Papatūānuku and
Ranginui (i.e. Māori communities)

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
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te iho matua whānau o rangi rāua ko
Papatūānuku

the celestial14 family of Ranginui and
Papatūānuku, the domain of atua

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 Tiriti o Waitangi

The Treaty of Waitangi

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.

tohunga

skilled person, chosen expert, priest, healer - a
person chosen by the agent of an atua and the
tribe as a leader in a particular field because of
signs indicating talent for a particular vocation

tōtara

Podocarpus tōtara, Podocarpus cunninghamii large forest tree with prickly, olive-green leaves
not in two rows. Once found throughout New
Zealand

Tua-uri

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

tūpuna

ancestors

14

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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wahapū

estuary

wai Māori

water

wairua

spirit or soul, sacred

whakapapa

genealogical descent

whakataukī

significant saying

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

a Māori cultural landscape of genealogical
significance
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Appendix II

Names and example photographs of different atua domains referred to in this report

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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Cole, A. me ōna tūpuna, Apatu, M., Black, M., Te Huia, B., Brown, J., & O'Reilly, T. (2018). Towards an
understanding of the Māori (cultural) wellbeing and survival aspirations that Ngā Hapū o
Heretaunga have for Te Mata, Te Matā, Te Mata o Rongokako, Te Karanemanema Te Mata o
Rongokako.Hastings, New Zealand: Te Tai Whenua o Heretaunga.
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Cole, A. O. me ōna tūpuna, & Cole, E. E. (2018c) 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 series. Report no. 8. Tauranga, New Zealand: iPansophy Limited Digital Publishing.
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