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Abstract
The Expansion of Sustainability through New Economic Space:
Māori Potatoes and Cultural Resilience
The return of Māori land to a productive role in the New Economy entails the innovation and
diffusion of technologies relevant to the sustainable development of this land. Sustainable
development requires substantive changes to current land and resource use to mitigate
environmental degradation and contribute to ecological and sociological resilience. Such
innovation is emerging in ‘New Economic Space’ where concerns for cultural resilience have
arisen as political-economic strategies of the New Economy converge within a global
economic space. New Economic Space comprises policy, technology and institutional
innovations that attempt to influence economic activity, thus directly engaging with local
‘place-based’ expressions of geohistorically unique knowledge and identity.
This thesis approaches contemporary Māori development from three perspectives. First, by
viewing the changing links between ecosystems and communities as examples of innovation
diffusion, the evolution of relevant policies, technologies and institutions can be examined for
their impact upon Māori resilience. Second, such innovation diffusion can be described as a
form of regional development, acknowledging the integral role of traditional territories in
Māori identity and culture as well as the distinct legislative and governance contexts by
which this land is developed. Third, by incorporating the geohistorical uniqueness of Māori
ideas, values and beliefs, standard concepts of political-economy can be reformulated to show
an explicit cultural economy – Māori Traditional Economic Space – in which Māori
horticulturalists participate in parallel with the New Economy.
Two methods are used in the analysis of the participation by Māori horticulturalists in New
Economic Space. Fuzzy set/Qualitative Comparative Analysis (fs/QCA) allows the rigorous
investigation of small-N studies of limited diversity for their partial membership in
nominated sets. This thesis uses fs/QCA to organise theoretical and substantive knowledge of
each case study to score its membership in agri-food networks, Māori institutions and postproduction strategies, allowing the identification of causal configurations that lead to greater
resilience for Māori growers and their communities. The second method is Actor-Network
Theory (ANT) that incorporates elements of nature and society, showing the extensive and
dynamic entwinement that exists between the two. ANT describes the enrolment of diverse
‘actants’ by a range of eco-social institutions and the subsequent translation of the resulting
assemblages into resilience strategies.
x

The results of this research first show a ‘System of Provision’ (SOP) in which Māori
development strategies converge with non-Māori attempts to expand research and marketing
programmes. These programmes seek to implement added-value strategies in supplying novel
horticultural products within New Economic Space; parallel ‘cultural logics’ ensure food is
supplied to traditional Māori institutions according to the cultural logics of Māori. In addition
to this finding, results also show that the participation of Māori growers in New Economic
Space can paradoxically lead to an expansion of the Traditional Economic Space of Māori.
This expansion is not simply contingent upon configurations of policy, technology, and
institutional innovations that originate in New Economic Space but is directed by Māori
cultural logics, located in Māori territories but seeking innovations from an amorphous
universal ‘core’. The interface between the global New Economy and the localities of a
Māori cultural economy is defined by the ‘interrogation’ of these innovations, and innovators,
through eco-cultural institutions in their diffusion to and from Māori land, Māori resources
and Māori people. Within the boundaries of this interrogation border resides a malleable
assemblage of actants, enrolled by Māori as components of resilience strategies, which can
lead to the endurance of Māori culture.

Keywords
Māori development, political economy, socio-ecological resilience, New Economic Space,
fs/QCA, Actor-Network Theory, cultural economy
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Chapter 1: Innovation, Resilience and the Participation of Māori in
Agri-food Networks
1.1

Introduction and Basic Terms

The return of Māori land to a productive role in the ‘New’ or ‘Knowledge’ Economy occurs
in a context of innovation, and the diffusion of innovations, that is relevant to the sustainable
development of this land. The policies, technologies and institutions that attempt to affect the
New Economy occupy what has been termed New Economic Space (Le Heron and
Harrington 2005). It is widely accepted within this ‘space’ that sustainable development will
require fundamentally different concepts of production to mitigate environmental degradation
and contribute to ecological and sociological resilience (World Commission on Environment
and Development 1987; Holling et al. 1998; Adger 2000).
This thesis will take concerns for cultural diversity (World Commission on Culture and
Development 1995) and investigate how the Māori, the indigenous people of New Zealand,
navigate and negotiate the complex processes of innovation diffusion. It will be argued that
(a) sustainable development for Māori contributes to Māori Eco-Cultural Resilience1,
defined as development that links eco-social systems and communities in ways specific to
Māori; (b) this resilience is reliant on non-Māori innovations, necessitating Māori
participation in relevant innovation diffusion networks; and (c) participation in these
networks sees the selected expansion of the traditional Māori ‘cultural economy’ within New
Economic Space.
Innovation is often juxtaposed with traditions, particularly those of indigenous peoples,
which are seen as static, conservative and somehow integral to the ‘proper’ functioning of
these cultures. Indigenous peoples are generally interpreted to be surviving members of
those autochthonous societies present prior to contact with external (primarily European)
hegemony (Smith 1999).2 But Māori, like other indigenous societies, have never rejected
innovation. From first contact with Europeans, the adoption of European ideas, objects and
activities was included in the strategic and tactical decisions of Māori individuals and groups.
The adoption of non-Māori inventions has continued and accelerated with contemporary

1

This thesis highlights key terms in order to draw attention to their definition.
Smith (1999) notes the term ‘indigenous’ is problematic as it “…appears to collectivise” populations who have
experienced imperialism differently (ibid., p. 6). The Maori Affairs Amendment Act 1974 replaced the historical
ethnicity determination of biological inheritance with the concept of cultural identification. See Durie 1994:
126.

2

1

Māori development from a realisation that sustainable development requires new ways of
‘doing things’, not least in the role of Māori traditions and culture.
This thesis treats innovation as any idea, practice, or object that is perceived as new.
Innovation can, therefore, involve the rediscovery of an idea, practice or object. Adoption is
the singular decision - whether by an individual, institution, firm or other ‘adoptive unit’ - to
take up an innovation. Diffusion is the process whereby the adoption of an innovation is
transferred through certain channels over time among the members of a social system. Social
diffusion is associated with spatial diffusion as community members implement adopted
innovations in their communities, on their land and in the use of surrounding ecosystems.
Embedding sustainable development on Māori land will therefore involve the timely adoption
of relevant innovations and a degree of diffusion such that Māori eco-cultural resilience is
increased or its decline arrested.

1.2

Culture in Sustainability Discourse: The Expansion of Traditional
Economies in New Economic Space

This section will introduce the broad concepts of the thesis to follow, namely the roles that
innovation plays in development and culture, and how these roles feature in the sustainable
development of indigenous communities. Sustainability has been described as a ‘system
property’, a concept better understood as resilience. Resilience refers to the ability of a
system to absorb disturbance before altering its own structure, or the speed of recovery of a
system following a disturbance (Adger 2000; Ulanowicz 2000). Berkes et al. (2003) accept
three defining characteristics of resilience: the amount of change a system can undergo while
retaining the same controls on function and structure; the degree to which a system is capable
of self-organisation; and the ability to build and increase the capacity for learning and
adaptation (ibid. p. 13). It is clear that the functioning of ecological systems is entwined with
the functioning of social systems (Holling et al. 1998; Kelly and Adger 2000; Adger 2003).
However, exactly how resilience is enabled in either ecological or social systems is not well
understood and is contested.3
Social resilience is related in two broad ways to the resilience of ecological systems. The first
is where social systems are dependent on a single ecosystem or limited range of resources,

3

Indeed, the most common assumption that there is a positive relationship between resilience and biological
diversity does not always hold true (Adger 2000). There does, however, appear to be common agreement that
human induced changes in the structure of ecosystems, including in biological diversity, decreases their
resilience (Holling 1973).

2

such as those found on small islands (Campbell 1997; Kaly et al. 1999). The second link
between eco- and socio-systems concerns the resilience of those institutions whose role is to
mediate between an often unpredictable biophysical environment, and the divergent needs
and desires of socio-political constituents (Adger 2000). ‘Disturbances’ can build resilience,
provided there is system ‘memory’ in both ecological and social sources (Berkes and Folke
2002). Whereas ecological memory is contained within the composition and functioning of
species assemblages (Nyström and Folke 2001), social memory is the ‘long-term communal
understanding’ that captures the experience of past changes, achieved through community
debate and decision-making processes that enable appropriate strategies for ongoing change
(Berkes et al. 2003). What Adger, Berkes, Folke and others describe is an eco-social
resilience that can be seen at the heart of sustainability discourse.
Modern development has been superficially conceived as the aggregation of industrial
production techniques as capitalism elevated innovation to a fundamental role in economic
development. Production in this sense is described by Castells (2000) as the action of people
on nature to appropriate and transform matter to obtain products that are then ‘unevenly’
consumed, with a surplus accumulated for investment according to socially contested goals
(see also Marx 1970; Harvey 1982). Although this ‘system’ – coeval with industrial
capitalism – has predominantly been measured by economic criteria, it is evident that both
ecological and social systems are vulnerable to the cumulative effects of modern
development (United Nations Conference on Environment and Development 1993; United
Nations Environmental Programme 2000; International Panel on Climate Change 2007). The
advance of those innovations that enable economic development have altered not just the
political-economic ‘landscape’ but land itself, and in ways that are sometimes detrimental to
the health, security and happiness of entire communities (Blaikie and Brookfield 1987; Shiva
1992; UN Millennium Project 2005).
Nobel Laureate Amartya Sen advocates for development as the ‘enhancement of freedoms’
(Sen 2000). Sen’s cogent argument for a ‘freedom-based’ perspective has two justifications.
The first is that the monitoring of progress in human development is typically undertaken in
terms of whether freedoms are enhanced: ‘auditing’ for freedom provides a powerful
evaluative mechanism. Secondly, the actual achievement of higher development will require
the ‘free agency’ of people: the enhancement of freedoms is fundamental to effecting the

3

progress of development.4
Concerns over unsustainable development have not eased with the evolution of a so-called
New Economy from the accumulated effects of technological, institutional and policy
innovations evident in the final decade of the 20th Century (Hübner 2005; Castells 2000).
These innovations have made possible, among other things, near instantaneous
communication around the globe and the manipulation of fundamental life processes. The
constituent knowledge of the associated innovation processes, while seemingly ephemeral,
now comprises a greater proportion of finished goods and services than in previous
economies and is therefore capable of acting as a source of resilience to those who can use
and control this knowledge to such ends. As Reider (2007) notes, the best organic farms are
‘information intensive’, not ‘physical-input intensive’. Sustainable development in the New
Economy will be achieved by those who can institutionalise the necessary innovation
processes for increased and ongoing resilience.
Interpretations of sustainable development as being cognisant of social and ecological
systems have broadened again to encompass cultural diversity (World Commission on
Culture and Development 1995; Eames 2004). The range of meanings associated with the
term culture is considerable. The 1982 World Conference on Cultural Policies defined
culture to be “…the whole complex of distinctive spiritual, material, intellectual and
emotional features that characterise a society and social group” (United Nations Educational
Scientific and Cultural Organisation 1998). A fundamental characteristic of culture is its
generational transmission, thus establishing the concept of cultural ‘traditions’ by which
social and community groups are identified by themselves and others. Ruttan (1988) frames
‘culture’ in a model of innovation relevant to the thesis that follows by incorporating ‘cultural
endowments’ with ‘resource endowments’, ‘technology’, and ‘institutions’.5 The expansion
of sustainable development to include cultural resilience is central to this current research
because innovation diffusion is now seen as being reliant on, or interacting with, cultural
processes (Harrison and Huntington 2000; Amin and Thrift 2004). Like the broadening of the

4

Concern over the limitations of development indices to describe individual and community experiences (Hicks
and Streeten 1979) led the UN Research Institute for Social Development to develop composite social indicators
during the 1960s (Drewnowski 1966). The 1970s and 80s saw a number of social indicators promoted,
principally related to health, education and nutrition (Becker and Jahn 1999). Efforts to include both economic
growth and quality of life indicators resulted in the Human Development Index (HDI), developed by the UN
Development Programme (UNDP 1990). The HDI describes the ‘quality’ of human life according to three
‘essential’ aspects: longevity, knowledge, and the resources considered necessary for an acceptable standard of
living (UNDP 1994).
5
Ruttan (1988) compiles a brief list of definitions of ‘culture’ utilised by several key anthropologists, indicating
a ‘progressive narrowing’ of the concept within anthropology (ibid., p. 265).

4

original concept of sustainable development from simplistic accounting methods to the
inclusion of complex ecological and social functioning, the latest expansion to encompass
cultural vibrancy marks a significant and challenging augmentation of political-economic
theory.
The role of culture in development has been interpreted in two fundamentally different ways.
It is considered instrumental by some commentators in achieving or hindering a particular
model of development (Rostow 1960; Fukuyama 1992; Huntington 1997). This argument
treats culture as an array of concepts, artefacts and activities that can be manipulated to
enable development. This discourse has identified some cultures as positively oriented
towards development, by which is generally meant economic growth, and welcoming of its
so-called modernising effects. Max Weber’s 1904-5 treatise on the correlation between the
‘Protestant work ethic’ and the development of capitalism is the classic text (Weber 1992). In
more recent times, Asian cultures have also been interpreted as ‘conducive’ to commerce by
means of ‘supply side’ entrepreneurship, based on such things as ethnic ‘solidarity’ and
cultural ‘values’ (Kwok-bun 2002).6 This thinking can also be identified at the heart of
contemporary Anglo-American geopolitics and attempts to ‘diffuse’ democratic ideals to the
Middle East (see, e.g., Lewis 2003).
In contrast to the instrumentalist approach there is an alternative discourse that also accepts
many aspects of culture as mediating development but argues that ‘culture’ is the essential
objective to successful and sustainable development (see World Commission on Culture and
Development 1995). This normative position accepts cultural boundaries but interprets any
such structure as deliberately porous so as to allow the appraisal, attuning and filtering of
innovations that promote broader cultural aims (Hobsbawm and Ranger 1983; Thomas 1991;
Ray 1998; Sahlins 1999). Economic development can support sustainable development
through the enhancement of freedoms, including those associated with alternatives to the
instrumental role of culture.
The cultures of indigenous peoples feature prominently in the debate on cultural diversity, a
prominence that has two foundations. First, indigenous peoples have accrued unique
ecological insight through the intimate occupation of their historical territories. This

6

This position has been critiqued by a revisionist examination of the ‘demand side’ of ethnic business that
emphasizes structure and context (Kwok-bun, 2002). While the ‘Asian Crisis’ of 1997 has led to a
reconsideration of both supply side and demand side assumptions (see economist Paul Krugman for a series of
articles on this and associated events, especially Krugman 1994; 1997), it has also seen the replacement of some
(positive) cultural explanations with other (negative) ones.
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knowledge is increasingly being incorporated into regional sustainability discourse (Johannes
1981; Eade 1992; Berkes 2001; Musisi 2004)7. The second foundation for an indigenous
voice in development discourse is demand for social justice in the rights of indigenous
peoples to self-determination (Coates 2004; Walker 1996b).
Despite the geohistorical validity of much traditional indigenous knowledge, the context of
contemporary self-determination entwines social and ecological actors in extensive and
complex research ‘activities’ in which new knowledge is sought as an ongoing necessity to
any form of development. Modern research networks, therefore, are fundamental to enabling
eco-social resilience, and the establishment, evolution and performance of Research, Science
and Technology (RS&T) institutions is of vital importance in achieving sustainability. While
participation in these networks is the sine qua non of sustainable development, successful
research is difficult due to complexity, non-linearity, and long time-lags separating action and
consequences that characterise modern development (Kates et al. 2001).
As will be shown in subsequent chapters, various policies, technologies and institutions
combine to form New Economic Space (Le Heron and Harrington 2005). The management of
knowledge by RS&T institutions, including that sourced from indigenous communities,
provides exemplary cases of the operations of this ‘economic space’. Within this space,
indigenous territories may be ‘fixed’ but the knowledge needed by, and emanating from,
indigenous communities is increasingly mobile and difficult to control. The participation of
Māori in agri-food systems provides particularly vivid cases of the institutional evolution
noted above as not only is land an integral factor but the products – food – are intended to be
literally incorporated by consumers. At a superficial level, Māori culture can be identified in
the utilisation of knowledge to ‘add value’ in agri-food networks by focusing on traditional
foods and knowledge gleaned from Māori communities (Hewitson 2004; Lambert 2004;
Roskruge 2004; Porou 2005). Māori cuisine has featured in various glossy magazines and the
traditional earth oven or hangi8 is a near obligatory experience within the ‘top end’ of the
tourist sector. The use of Māori culture in these ways can be categorised as a part of the New
Zealand cultural industry. This industry is based on production systems that involve both
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Other terms used for ‘Indigenous Knowledge’ are ‘Indigenous Knowledge Systems’, Traditional Ecological
Knowledge, and ‘Traditional Knowledge’. (See Berkes 2001).
8
A means of cooking food by steaming it over heated rocks, the whole ensemble buried in the ground for
several hours.
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individual and collective creativity, embodying some degree of intellectual property (IP), and
‘conveying’ symbolic meaning(s) (Throsby 2001).9
Some of the answers to the vulnerabilities of Māori society appear to emanate from the
activities of a distinctive Māori economy, i.e., an economic structure that is comprised of
Māori-centred production and appropriation of surplus value, validated by Māori-specific
cultural norms, ideas, values and beliefs (Te Puni Kokiri 2003; Durie 2003). While existing
in a historically uneasy relationship with other economies, particularly the wider New
Zealand political-economy, the functioning of this Māori cultural economy is a significant
factor in the resilience of Māori society. The concepts that comprise the ‘cultural logics’ of a
Māori cultural economy are regularly attested by Māori (Durie 2003; Mead 2003; Walker
1996b; Patterson 1992; Harmsworth 2005). Several of the most commonly cited concepts are:

kaitiakitanga – responsibility for the environment.
kotahitanga - a respect for the individual in combination with consensual decision-making.
manaakitanga – the obligations of hospitality.
taonga tuku iho – esteem for tangible and intangible assets passed down.
whanaungatanga – acknowledgment of the bonds of kinship.

Durie has described the connections between sustainable development and culture that are
specific to Māori in a parallel development to the eco-social resilience noted above (Durie
2005). Durie uses the term ‘endurance’ which he considers to be founded on time and
resilience. The temporal dimension “…lends a sense of durability to endurance and confers
perspective on these seemingly important – but transient – events that so often dominate the
business of a single day” (ibid., p.1). Durie’s use of the term ‘resilience’ echoes that of Adger
and others, reflecting “…both a capacity for adaptation and a propensity for turning adversity
into accomplishment” (ibid., p. 1; see also Irwin and Ruru 2002).10 Endurance is, of course,
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The term ‘culture industry’ was coined by Horkheimer and Adorno (1973) in the Dialectic of Enlightenment,
first published in 1947.
10
Durie goes on to say “Evolutionists might call it adaptation to the environment or survival of the fittest;
patriots might see it simply as the fulfillment of destiny” (2005: 1).
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common to global humanity, but aspects specific to Māori can be identified and understood
as Māori culture. ‘Traditions’, including contemporary constructions (Hobsbawm and Ranger
1983) of ‘what it means to be indigenous… what it means to be Māori’ (Royal 2006), draw
attention to the adoption and diffusion of policy, technological and institutional innovations
within in political-economic discourse. The Māori cultural economy is, therefore, structured
by the configurations of economic, environmental, social and cultural resiliencies described
in this thesis as eco-cultural resilience.

1.3

The Research Problem

While land and cultural practices remain central to Māori identity, an important departure in
Māori development occurred with the introduction of an array of exogenous innovations
whose relevant knowledge bases are external to Māori society. These innovations radically
altered the economic and development options for Māori individuals and collectives: a ‘new
economy’ was born through contact with non-Māori. The continued evolution of economic
activity has led to descriptions of another New Economy, based on globally-exchangeable
knowledge that somehow ‘governs’ the policies, technologies and institutions of economic
activity and hence development, sustainable or otherwise. For Māori, a disproportionate
number of development options in the resulting New Economic Space lie within modern
agro-ecological systems: agriculture, forestry and – the focus of this current research –
horticulture (Te Puni Kokiri 2002; Lambert 2004). The relevant research programmes
concern the actual and possible development roles of a vast range of biotic and abiotic actors.
This fact has led to a reliance on the fluid knowledge produced by RS&T institutions for
much of the understanding needed for the sustainable development of fixed Māori assets
within New Economic Space.
Navigating and negotiating the RS&T networks necessary to improve indigenous
development is difficult from a position that is in many ways subversive to state and
corporate organisations from the outset (Whimp and Busse 2000; Grim 2001; Coates 2004;
Watters 2004). While traditional Māori institutions may retain knowledge of aspects of
ecosystem management (‘Indigenous Knowledge’), what are the options for Māori in
protecting and developing whanau, hapu and iwi biotic resources where these resources are
not ‘native’ but were introduced as a result of colonisation? What opportunities exist for
Māori growers in their attempts to ‘add value’ in their ventures when relevant research and
marketing programmes are extensive and complex? Given that the criteria for food quality
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are now re-embedded within local ecosystems and informed by nutritional research, in what
ways do ‘process and place’ contribute value to New Zealand agri-food systems?
These questions have arisen as Māori have received significant amounts of land and financial
compensation as a part of the settlement strategies of successive New Zealand governments.
Many tribal authorities have implemented development strategies that utilise this land and
capital for forestry, agricultural and horticultural production (Te Puni Kokiri 2002). While
government legislation and supply-chain regulation now require such production to observe
various ‘sustainability’ criteria, Māori ventures are also held to so-called ‘traditional’ Māori
cultural practices that include inclusive decision-making, and the communal ownership and
distribution of benefits (Knox 2006). Some commentators have argued that Māori resource
management concepts remain the antithesis of ‘ephemeral’ global investment capital, being
grounded in inalienable, communally-held land, resources and knowledge (see, e.g., Bodley
1999; Keenan 2002).
Aspirations for the productive use of Māori land and resources have placed Māori at the
nexus of traditions that define and distinguish Māori culture, and the innovations that will
enable the sustainable use of Māori land and resources. The predominant physical capital
base – traditional territories and their associated natural resources – is fixed.11 A second major
factor – knowledge – has never been more fluid. Māori adoptive units in the resulting
innovation diffusion networks have inherited marginalised status in geographical, politicaleconomic, and sociotechnological terms through their history of colonisation. While
marginalisation constrains the ability of Māori to innovate, the endurance of a Māori
economy is reliant on identifying, adopting or rejecting certain innovations so that unique
group identities and functioning become more resilient. The interactions between Māori and
RS&T-driven innovation in the horticultural sector provide a rich source of data on this
interface.
While innovation and its diffusion are significant features of historical social change, modern
RS&T networks have dramatically extended their reach. From the molecular manipulation of
genetic material to planetary scale climate change, the ‘sphere of interest’ is allencompassing and challenges all communities and cultures. Significant research is now
focusing on issues of sustaining production (in an industrial sense), ensuring wider
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Ironically, Māori land is more fixed than before contact as legislation now binds Māori tribal units more
tightly to their ‘traditional’ territories than was historically the case. Of course, this legislation was framed in
response to the extensive, legally sanctioned, dispossession of the 19th and 20th Centuries. See King 2002.
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development (in the eco-social sense), and attending to cultural resilience (in the sense of
maintaining diversity and increasing vibrancy).
The adoption of new ideas, objects and activities that increase the resilience(s) of eco-social
systems is complicated by the influence of different cultural perspectives. Innovation reflects
significant aspects of the ‘endurance’ of any culture, even, or perhaps especially, in the
rejection of certain innovations. In the case of indigenous peoples and other marginalised
communities, any ‘traditional’ practices are regularly ascribed obstructive qualities in
attempts to innovate. Conversely, threats are perceived to the ‘authenticity’ of a culture by an
apparently inexorable and homogenising modernity based on continual innovation.
Innovation is sought to satisfy the often conflicting demands of capitalism and broader,
sustainable, development. ‘Tradition’ is considered inimical to the first yet somehow a
precursor to the second.
However, empirical evidence of the combination of tradition cultural practices and
modern/exogenous innovations is universal. Māori participation in agri-food networks
exhibits this dual character as re-engagement takes place between dynamic New Economic
Space of global extent, and resilience strategies of Māori ‘place’ contexts.

1.4

The Research Question

The key problem identified by this research is: How are Māori to participate within the
extensive policy, technological, and institutional spaces of the New Economy to achieve
improved profits and productivity, environmental and social goals, and revitalise Māori
cultural aspirations. To be considered ‘successful’, any innovation adopted by Māori
communities must maintain or increase the resilience of Māori communities, i.e., contribute
to their capacity to absorb disturbances or aid their recovery following a disturbance. The
experience of marginalisation has not diminished the reliance of Māori on new technology, or
the need to innovate towards sustainable development of Māori resources. Indeed it could be
argued that a history of colonial oppression has elevated the need to innovate. Where Māori
cannot invent what is required, it will be necessary to adopt. It is the configurations of
possible causal factors in the promotion of innovation and its diffusion to Māori that will be
investigated in this thesis.
The use and control of knowledge are fundamental societal processes around which
institutions are established, evolve and decline. It is possible, even likely for some
innovations, that culture will radically influence the innovation diffusion processes of modern
10

research programmes, particularly where research outputs are intended to contribute to the
agri-food sector. Are the patterns of inequality evident in the history of modern innovation
and its diffusion replicated in contemporary innovation diffusion as RS&T institutions
engage with indigenous communities? Māori have never collectively disengaged from
attempting to develop Māori land or resources. Nor have they abandoned efforts to promote a
distinct cultural expression. If the productive use of Māori land and resources is reliant on
identifying and then selectively adopting relevant ideas, objects and activities, is Māori
culture threatened or enhanced by engaging in modern innovation diffusion networks? Does
participation in the New Economy threaten Māori resilience?
The participation of Māori in modern agri-food networks will be analysed for the causal
configurations by which resilience of Māori communities is achieved through horticulture.
The specific question posed is this: What are the necessary and sufficient configurations
within New Economic Space for the appropriate innovation and diffusion in Māori
development, where ‘appropriate’ is defined as contributing to the eco-cultural resilience
of Māori? Innovations and the processes by which they are diffused will be critically
evaluated so as to map pathways for the adoption of innovations that will enable the
sustainable development of Māori land-based resources and support a distinctive culture.
A ‘necessary condition’ is a variable or event that must be present for another variable to
occur. A ‘sufficient condition’ is a variable that in causal analysis is always enough by itself
to change another variable. Attempts to identify the particular configurations of innovation
and its diffusion that contribute to Māori resilience will traverse an extensive network of
processes, institutions and people. The broad context of Economic Space, however this is
constructed, is embedded in ‘place’ through economic activities. As indigenous peoples
continue to assert the right to determine the development of their communities, the policies,
technologies and institutions associated with this development comprise the context in which
the empirical rewards and risks exist.

1.5

Outline of the Thesis

Chapter 2 outlines the theory of cultural economy and the role that ideas, beliefs and values
play in development. Parallels are drawn between historical colonisation and modernisation
discourse; the Eurocentric nature of innovation diffusion discourse is outlined to better
appreciate the contemporary debate over development on the part of indigenous peoples. The
chapter then examines the role of innovation in political-economy where innovations of the
New Economy are ‘networked’ through New Economic Space. The chapter finishes by
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reconciling the fluid nature of the knowledge that is fundamental for innovation with the
fixed historical character of indigenous culture through the discourse of regional
development.
Chapter 3 introduces the methods used in this research. Qualitative Comparative Analysis
(QCA) and Fuzzy Set/Qualitative Comparative Analysis (fs/QCA) are presented as caseoriented approaches that seek to provide causal explanations in studies where there is limited
diversity between cases. System of Provision (SOP) analysis is introduced for its ability to
examine the policy, technology, and institutional linkages by which Māori engage in modern
commodity chains, highlighting how research programmes and projects are useful ‘units of
analysis’. Lastly, Kaupapa Māori Research and Participant Observation methods are
discussed as providing both insight and guidance on ethical and professional approaches in
collaborating with Māori growers.
Chapter 4 presents a discursive outline of Māori horticulture, using Māori potatoes as a case
study. Māori horticulturalists are presented as participants in a global economy, marginalised
via colonisation yet increasingly empowered to re-enter as suppliers of novel products
amenable to niche marketing. The supply of novel foods to niche markets is the aim of
several research programmes; several of these programmes have converged on taewa or
Māori potatoes and are discussed in some detail. The purpose of this chapter is to identify
possible variables for subsequent fs/QCA.
Chapter 5 presents the fs/QCA analysis of data gathered from participating case studies. This
chapter includes details of the selection and scoring of variables, and their relationship to case
studies and theory. Variations of fs/QCA are undertaken, and preliminary analyses are
presented.
Chapter 6 discusses and evaluates the results of Chapter 5. It will examine the configurations
of innovation and diffusion activities that involve Māori and critique these networks as they
relate to increasing the resilience of relevant Māori groups. The chapter will finish with
pointers to furthering the sustainable development of Māori horticulture.
Chapter 7 will conclude with the implications of this research with respect to theory, methods
and policy. It will further comment on the limitations of the research and offer insight as to
future research in this area that would contribute to the sustainable development of
indigenous resources.
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Chapter 2: New Economic Space and Cultural Economy:
Innovation Diffusion in the Resilience of Indigenous Peoples
2.1

Introduction

This chapter presents the main theoretical arguments of this thesis. If multifaceted resilience
is the raison d’etre of sustainable development, and if any development is reliant on
innovation, how then can the resiliencies of indigenous communities be integrated into
current theory and practice of innovation and economy? To answer this question, the chapter
investigates the linkages between ideas, beliefs, and values that originate from distinct
cultural traditions, and the material aspects of economic activity. The first half of the chapter
will describe the archetypal instance of indigenous cultures interacting with non-indigenous
cultures, namely ‘contact’ between Polynesia and European imperial ventures. Two broad
historical stages can be discerned in the post-contact histories of indigenous peoples. The first
is the ‘classical’ experience of colonisation and its efforts at extending ‘civilisation’ to
indigenous peoples that will be discussed in one subsection. ‘Contact’ led to both
confrontation and collaboration between two very different societies: so-called ‘traditional’
indigenes and modernity-carrying Western civilisation. The phenomena of confrontation and
collaboration continue through the diffusion of, among other things, innovations.
The second period of post-contact experience for indigenous societies was initiated by
decolonisation in the aftermath of World War Two, often characterised as modernisation. As
overt imperial control was disestablished, indigenous peoples were subject to complex
programmes of innovation diffusion that sought to implement wholesale changes to their
communities, environments, economies and to their culture. A final subsection of this first
section critiques the Eurocentricism of the academic and philosophical history of innovation
diffusion.
However, despite massive challenges, the endurance of indigenous cultures point to
alternative patterns by which indigenous cultures are somehow maintained, thus
demonstrating cultural resilience. The second part of this chapter investigates so-called New
Economic Space for evidence of policy, technology and institutional innovations that enable
indigenous resilience. This examination will begin with a brief synopsis of how innovation
has been incorporated into political-economic thinking over the long term through concepts
of technological innovation. The history of this discourse displays a narrow economics
perspective that is challenged in the second subsection through an investigation of modern
society as a ‘networked’ phenomenon. This ‘networked society’ is reliant on advances in
14

information and communication technologies but geared towards the management of
knowledge on a global basis. In this dynamic context, indigenous peoples occupy a unique
but highly problematic position as their ‘traditions’ are simultaneously valued through their
rarity or open to commodification to the point of ubiquity.
A third subsection seeks to reconcile indigenous ‘traditions’ with ever-expanding modernity.
Although Western-styled capitalism has diffused particular economic logics via
‘development’ templates, resistance arises from a heterogeneous array of local and regional
forces.12 The criteria of modernity demarcate historically sustainable societies from the
posited unsustainability of contemporary societies. Indigenous peoples stand astride this
division, carrying ‘traditions’ yet dealing with contradictions in how their identity relates to
their contemporary development and future sustainability.
The final subsection lays out a synthesis of resilience through fixed regional capital and fluid
knowledge inputs to show how indigenous peoples reside within New Economic Space. The
section re-examines Weber’s classic study of Calvinism and the subtype of rationality that
underpins modern industrial capitalism through the work of Richard Peet. Peet (2000) argues
that economic rationality accommodates cultural ‘logics’ as a matter of course, introducing
cultural units of analysis into development discourse and thus giving greater insight into the
fixed relationship between indigenous peoples and their traditions of land and resources
management. The purpose of this chapter is to provide the theoretical framework for
subsequent discussion of how innovations diffuse to and from indigenous communities, and
the role of this diffusion in the resilience strategies of indigenous peoples.

2.2

Contact: The Demarcation of Economic Space

This section outlines the theoretical background of cultural economic discourse by examining
the geohistorical phenomena of colonisation and modernisation through patterns of
innovation diffusion. Western and indigenous societies both accumulated a range of
experiences that framed how each perceived the innovation and diffusion processes of the
other. After a brief synopsis of Māori settlement, the following subsection presents the effects
of European expansion on indigenous societies by drawing on selected examples of post-
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The predominance of US policies and resources, including personnel, has led to the pejorative term
‘Americanisation’. Other terms, such as ‘McDonaldisation’, ‘McJob’, and ‘Disneyfication’, also represent
resentment at the dominant position of the US as the most powerful Western, indeed global, economic force.
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contact innovation diffusion networks. A second subsection continues this discourse through
the perspective of ‘underdeveloped’ societies in the post-World War Two period of
decolonisation. The purpose of presenting a geohistorical outline of innovation diffusion is to
prepare for the introduction of subsequent theoretical and methodological frameworks.

2.2.1

Colonisation: The Māori Adoption of European Innovations

In biological terms, ‘colonisation’ is the expansion of any species into territory where that
species has not previously occupied, or has occupied only sparsely. This subsection gives a
brief synopsis of the dramatic expansion of one ‘variety’ of Homo sapiens, Europeans, into
territories occupied by Māori, accompanied by the expansion of European innovations and
culture. The purpose of this outline is to describe the period of initial ‘contact’ between two
very different economic spaces through some of the innovation diffusion processes that
occurred. This history is important for understanding the contemporary innovation diffusion
context of Māori horticulture.
Of course the original colonisation of Aotearoa/New Zealand was by Māori, a distinct group
of Austronesian-speakers who first migrated eastwards from islands of Southeast Asia four to
6,000 years before the present (McKinnon 1997). Although precise dates are beyond current
methods, Māori have occupied the south-western extremity of the ‘Polynesian triangle’,
bounded by Rapanui/Easter Island to the east and Hawaii to the north, for at least 800 years
and possibly as long as 1,200 (Anderson 2002). Hunting, gathering, fishing and gardening
were all aspects of the Polynesian culture, adapted to fit each locality, that were important
components of ‘Indigenous Knowledge’ stemming from the accumulated experiences of
indigenous peoples and their continuous usage of territorial resources (Morrison et al. 1994;
Roberts 1998).13 Such culturally and geographically specific knowledge was integral to
indigenous resilience.
Archaeological evidence and Māori oral history point to the seasonality of Māori subsistence
which by the time of contact was an intimate and highly adapted eco-cultural resilience that
had evolved from the island-dwelling geohistory of East Polynesia (Leach 1984; McKinnon
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1997, especially Plates 11-16; Anderson 2002).14 An example is the hard-won success of
introducing the tropical kumara that required a two-fold adaptation: the first was to
Aotearoa/New Zealand’s temperate climes; the second was a series of innovations in storage
and protection of plants and tubers from extremes of temperature and post-harvest
degradation (Leach 1984).
Despite the historical endurance of indigenous societies, the context of their resiliencies was
dramatically altered by the expansion of European societies. Beginning with the Portuguese
discovery of the Americas in 1492, followed quickly by the Spanish,15 European nations
sought to expand their imperial interests, rapidly colonising the rest of the Americas, the
Indian subcontinent (where the Portuguese had first established a colony in Goa in 1498), and
parts of Asia. From the late 19th Century to the early 20th, empires were ‘collected’ by the
European powers, with Japan also forging overseas control on mainland Asia and across
scattered islands in the North Pacific (Hobsbawm 1987). At its most blatant, the imperial
geopolitical exercise in Africa was labelled a ‘scramble’ when that continent was divided up
into arbitrary territories according to imperial whim.
While imperial ventures were often explicitly commercial, they also carried the considerable
weight of European ‘Enlightenment’ philosophy.16 Originating in northwest Europe
(particularly England, France and Holland) in the 17th and 18th Centuries, the Enlightenment
established rational thought, secularism, and the control of nature as the means to emancipate
individuals and society and from the constraints of ‘false’ beliefs (see Hyland 2003). One
British commentator argued:
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Anderson (2002), a Māori archaeologist, has posited two phases for the Polynesian settlement of New
Zealand. The first saw a focus upon the megafauna, represented by several species of Moa that were more
abundant in the relatively dry southeast. With the extinction of these species, subsistence switched to fishing,
fern-root collection, and agriculture, especially in the more humid northwest. Māori engaged in the ‘sustained
predation’ and ‘cultural levels of burning [forest]’ that resulted in half the endemic bird species becoming
extinct. Anderson notes this history is ‘characteristic’ of the settlement of people into a previously uninhabited
and ‘fragile’ environment. See also Diamond 1997, Flannery 1994.
15
Colonisation can also be identified in the imperial expansion of Greece (Tsetskhladze and de Angelis 1994)
and Rome (Salmon 1969).
16
Leading philosophers of Western liberalism engaged in tortuous justifications for colonisation. John Locke,
observing the English expansion into North America, considered that indigenous peoples (numbering in the tens
of millions) lacked sovereignty and institutions that would embody political society (Parekh 1995). For Locke,
“God gave the world…to the use of the Industrous and Rational” (cited in Parekh 1995: 84). Where Indians
roamed open plains, their rights to land were nullified by the lack of enclosure of this land; where enclosures
existed, e.g., in non-sedentary agriculture, the practise of improving soil fertility by letting produce regularly
decompose was viewed as wasteful and lacking the ‘rationality’ integral to ownership (ibid.). John Stuart Mill
was another leading liberal who provided a defense of colonisation. Mill, an employee of the East India
Company from 1823 to 1858, accepted indigenous peoples had moral claims to protect and pursue their interests
but, in a similar argument to Locke, said they lacked the political claims to self-determination (ibid.).
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It will be necessary, in short, that the colonial authorities should act upon
the assumption that they have the right in virtue of the relative position of
civilised and Christian men to savages, to enforce abstinence from
immoral and degrading practices, to compel outward conformity to the law
of what we regard as better instructed reason.
Herman Merivale 1861 (cited in Bodley 1999: 94).

Wolfgang Sachs argues that the discovery of different peoples contradicted the Enlightenment
ideal of ‘one Mankind’ (Sachs 1992). Whereas ‘heathens’ were considered to abide ‘outside’
of the ‘Kingdom of Heaven’, ‘savages’ lived beyond the ‘kingdom of civilisation’. Heathens
were geographically remote; savages inhabited a ‘juvenile’ stage of history. The contradiction
could be resolved by conceiving the ‘multiplicity of cultures in space’ as representing the
“…succession of stages of time” (ibid., p. 104). Indigenous peoples were thought to need
paternal guidance along the path of development, the rules and means of which were already
extant in European society. The following table is gives an outline of the dichotomous
concepts employed in this discourse:

Table 1: Core/Periphery characteristics according to 19th Century diffusionist thought
Characteristics of Core

Characteristics of Periphery

inventiveness
rationality, intellect
abstract thought
theoretical reasoning
mind
discipline
adulthood
sanity
science
progress

imitativeness
irrationality, emotion, instinct
concrete thought
empirical, practical reasoning
body, matter
spontaneity
childhood
insanity
sorcery
stagnation

Source: Blaut 1993: 17 (see also Said 1979; Habermas 1971: 93; and Smith 1999: 53, Table
2.1).

These binary pairs have been applied to Māori vis-à-vis Europeans, as recorded in myriad
letters and journal entries of visitors and officials, and official documents of successive New
Zealand governments (see, e.g., McNab 1908-1914). Many early explorers of New Zealand
could not accept that such an advanced culture could have come about through endogenous
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means and assumed a European origin for Māori culture.17 The ‘search’ for non-Polynesian
origins of Māori culture considered Egypt, Israel, India and the Celts as possible origins of
Māori culture, that is the ‘core’ from which Māori diffused and, by implication, degraded
(Underwood 2000; Cohen 2004). Although this search was essentially racist in dismissing
endogenous Māori development, the belief that Māori could be ‘redeemed’ allowed that their
exposure to innovation might not be wasted (Belich 1996).18 This was the position of the
Church Missionary Society which put prospective missionaries through two years training if
destined for New Zealand, as against three for India (ibid., p. 135).
While the dichotomies presented in Table 1 may have been applied to earlier historical

conquests, Western colonial expansion ca. 1750 onwards occurred within a different mode of
production (capitalism) and in conjunction with a radically different means of production
(industrialism), both of which were bolstered by a new ‘philosophy’ (science) (Hobsbawm
1973; Baber 1996). This greatly increased the geographical reach of colonisation and
multiplied the complexity of interaction, especially once mass migration of European settlers
took place. Crosby (1986) describes this migration, to all other regions of the world, as a
biological phenomenon that effected broad social and ecological changes, notably the
decimation of indigenous populations and the extensive change to their environments. For
many societies, colonisation defines the origins of the modern era as well as demarcating a
distinct ‘Western’ civilisation from other civilisations.
Europeans were primed for misinterpreting Polynesian cultural logics through a discourse of
‘noble savagery’ dating back to the early 17th Century (Ellingson 2001).19 Polynesian
lifestyles, appreciated as fantasies come-to-life by syphilitic European sailors, were so widely
different from the ‘civilised’ modernity of Europe (Spate 1983; Blaut 1993) that they became
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George Grey, governor of New Zealand (twice), South Africa and South Australia, was an adherent of the
(mainstream) ideas of such commentators as Archbishop Richard Whately who argued for a single European
castaway as the progenitor of Inca civilisation (Belich 1996).
18
The origins of Polynesians, the ‘Vikings of the Pacific’ in the words of one aficionado, captivated a number of
European researchers. Even Allen Grey’s sympathetic treatment of Māori agro-ecology considers the origins of
Māori as “…the great question” (Grey 1994). The debate on origins is typically absent from Māori research. If
lacking the contemporary relevance of the ‘Orientalism’ of Said (1978), ‘Polynesianism’ featured in much
historical research and its effect can still be discerned in modern research. See Herman 1999.
19
The writings and speeches of key actors in this historical phenomenon are regularly cited by scholars to
illustrate the overt racism and illiberal thought that characterised the period. A standard quote is from Rudyard
Kipling (1907 British Nobel Laureate in Literature), who implored colonisers to “Take up the White Man’s
burden/ Send forth the best ye breed/ Go, bind your sons to exile/ To serve your captives’ need/ To wait, in
heavy harness/ On fluttered folk and wild/ Your new-caught sullen peoples/ Half devil and half child.” See
Hutchins (1990) for an interesting critique.
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fixed in the European imaginary as the epitome of a romantic pre-modern culture. A common
fear of the early European settlers and explorers was the insidious attractions of a ‘barbarian’
lifestyle. Thomas Kendall, an English missionary plying his trade in early 19th Century
Hokianga, confessed to being almost “…completely turned from a Christian to a Heathen”
(cited in Binney 2005: 10).
If the archetypal instance of the binary between modernity and traditional contexts is the
contact between exploring Europeans and island-bounded indigenous societies, the ‘classic’
diffusion study describes the influence of the radically new technology of Europe on an
isolated stone-age society, and typically to the detriment of that society’s ‘traditions’ (see,
e.g., Sharp 1952). For Māori the epitome of this disruption was the introduction of firearm
technology circa 1810s. Urlich (1970) described the trade in muskets from the explicit
perspective of adoption and diffusion, and examined this in some detail to produce the
following map (Figure 1).
Figure 1: The diffusion to Māori of firearm technology, c. 1830-40.

Source: Urlich 1970: 401.
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The map above integrates the temporal and spatial features of the diffusion of a radically new
technology through Māori society. This diffusion led to the Musket Wars, a series of
campaigns waged between Māori notable for their unprecedented scale and extensive
demographic (Crosby 1999). The networks which enabled the diffusion of muskets also drew
in other goods and services as well as radically new ideologies, notably Christianity
(Underwood 2000), and development possibilities, particularly agriculture (Hargreaves 1959).
Māori enthusiastically participated within these networks, and to pay for this new trade, largescale operations were initiated, particularly in pig hunting, flax gathering, and potato growing
(Urlich 1970).20 In 1830-31, 8,000 muskets and 70,000 pounds of gunpowder were imported
from Sydney (Grey 1994: 129). Māori soon understood the ‘complexities’ of a market
economy, European commentators noting the rapid depression of prices as contacts and
experience widened.
Innovations flowed into Aotearoa, particularly the northern harbours which were frequented
by an international sailing fleet. Raymond Firth’s (Firth 1973) list of the European
innovations most sought after by Māori included: “Axes, adzes and tomahawks…fish hooks,
nails and small iron tools, print, tobacco, blankets, rough clothing and, pre-eminently,
muskets, powder and ball” (ibid., p. 442). These commodities were generally acquired
through barter, as a money economy was not operating during initial contact. Joel Pollack, an
early traveller to and about New Zealand, noted that the acquisition of one artefact often led to
purposeful adoption of other, related, innovations. While this is obvious for muskets, which
require gunpowder and musket balls, Pollack (1976) wrote in 1840 that “A shirt requires the
nether part of its wearer to be decently encased in trousers; …however simple the wants of the
people may be, yet no sooner are they possessed of one article of European manufacture, the
possession of it begets additional requisites” (ibid., p. 186-7). Innovation diffusion was
established remarkably quickly between Māori and European with this valued if problematic
technology.
Many early European commentators expressed bemusement over the lack of understanding by
‘savages’. Nails were valued initially by Māori as ear ornaments, and coins were at first
valued for their aesthetics and a shilling was ‘worth’ more than a sovereign (Manning 1863,
cited by Firth 1973: 443). This bemusement was often coupled with a disconcertment at the
natives’ apparent lack of surprise or wonderment (Beer 1996). Further, the non-adoption of
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Firth (1973) cites the Reverend Samuel Marsden as valuing a single musket at 150 baskets of potatoes and
eight pigs. Other transactions saw five slaves being exchanged for one gun, or five to eight cwt. of flax (ibid. p.
443).
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proffered technologies was interpreted as a negative condition, one that needed explanation
and remediation. Explanations revolved around ascriptions of traditional-bound races resistant
to innovation; ‘remediation’ of this ignorance was an explicit aim of colonisation in New
Zealand and was to be achieved by cultural assimilation of the Māori by European culture
(see also Blaut 1993; Stokes 2002a; King 2003).
However, early contact did not change the logics of Māori culture. This concept of ‘cultural
logics’ will be explained in more detail in the following section of this chapter; essentially it
describes the underlying ideas, beliefs and values that link a collective consciousness to the
material activities broadly understood as ‘economics’ (Peet 2000; Sayer 1997; Harris 1980).
Although many new exchanges were initiated, these were generally conducted within
traditional whanau and hapu infrastructures. Macrae (1975) argues that Māori engaged in a
quite rational experimentation with the market economy while retaining the ‘traditional’
economy for any failure in the ‘new’ economy. Contact between Māori and Europeans was
limited to certain locations, usually coastal settlements and often widely separated. Māori
knowledge remained strong, ownership and acquisition of property was ‘practically
unaffected’ (Firth 1973: 444). Schaniel (1988) notes that the acquisition by Māori of iron did
not imply or even require the “…concurrent adoption of the system of logic that produced it”
(ibid., p. 498). Petrie (2006) describes the significant investments some hapu and iwi
undertook to own and operate coastal shipping and flour milling ventures. These ventures also
operated within distinctly Māori rationales, contributing to the resilience of hapu and iwi, but
also adding to the mana of those individuals who led successful innovation (see also Belich
1996; King 2003).
But Māori autonomy did not last. The zeal of the missionaries was matched by the passion of
the entrepreneurs – Māori and non-Māori – who established extensive trading networks,
buttressed by ‘revolutions’ in industry, science and agriculture (Bairoch 1973; Hobsbawm
1973).21 Perhaps the most fundamental and radical revolution was the growing role of market
relations. An important motivation of European post-contact strategies was to kindle the
commercial instincts that were thought to reside in all civilized peoples. In Cook’s view of
New Zealand “…was this country settled by an Industrus peple they would very soon be
supply’d not only with the necessarys but with many of the luxuries of life” (Beaglehole
1955: 276). Concerns over the ‘communistic’ habits of Māori led to concerted efforts by
colonial officials, empowered by spectacular achievements of capitalism, to break traditional
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Ultimately, imperial expansion was to include the uninhabited and inhospitable Antarctic.
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organisation. Māori were participating in a global economy, albeit attenuated through the
‘tyranny of distance’22.
For Māori, contact with Europeans was “…fraught with important consequences for the
Māori economic system” (Firth 1973: 445). Although barter remained viable and reciprocal
gift exchange integral to Māori cultural practice, money exchange became widespread.
Extensive land ‘sales’ – many deals were illegal – and subsequent clearance for agriculture
saw the establishment of a number of ‘Neo-European’ landscapes that were explicitly
connected to the commercial innovations of the era (Crosby 1986). With greater numbers of
Europeans, and increased contact between them and Māori, the substance of Māori culture
began to change. Firth considers Māori were ‘furnished’ with a new set of values “…to
arouse…new desires and ambitions”, a more ‘individualistic’ outlook was introduced, “… a
scheme of trade and exchange regulated by entirely different principles” (1973: 445).
Although colonisation was manifested in many ways, and violent oppression was integral to
its ultimate ‘diffusion’ in New Zealand as in other colonies, new ‘values’ and ‘different
principles’ certainly describe the post-contact world for Māori.
Open warfare broke out in the 1860s, an outcome of the level of intrusion of non-Māori
interests into Māori society. For the colonial/settler forces, military action was the ‘accepted’
imperial response to indigenous opposition (Belich 1996; King 2003). David Bedggood
(1978) describes the military ‘resolution’ of the colonisation of Māori as a ‘natural’ result of
the workings of capitalism which effectively halted Māori development by the expansion of
Neo-European land-based industry. At the end of war, what remained of Māori land and
resources after punitive confiscations and continued land sales was both reduced and
fragmented (Stokes 2002a). In-depth treatment of Māori colonisation history lies outside this
thesis. Essentially, once Māori were outnumbered by non-Māori in the late-1850s, selfdetermination could only result from negotiation with Pākeha. Table 2 below shows the rapid
decline in the Māori population following the formal colonial overtures of 1840, and the static
Māori population and loss of Māori land as European numbers grew.
Thus Māori experienced the same detrimental effects as other indigenous peoples of
decimation through disease and military conflict, appropriation of land, fragmentation of
remaining land, desecration of resources, oppressive legislation and racist majority settler
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The term, applied by Pakeha to describe the isolation of New Zealand’s society and economy, seems to
originate with Australian historian Geoffrey Blainey who coined it to describe Australia’s isolation. See Blainey
1966.
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populations (Fanon 1986; Gould 1996; Coates 2004). Assumptions about the ‘passivity’ of
natives in the face of overwhelming exogenous innovations were locked to the power of the
metropolitan ‘core’ and its seemingly indestructible ability to invent what was needed to
maintain its own resilience and continue the extraction of wealth from the periphery.
Table 2: Māori and non-Māori populations, and Māori land ownership23
Māori Land

Year

Est. Māori pop.

Non-Māori pop.

1800

150,000

-

-

1840
1852
1860
1874
1878
1881
1886
1891
1896
1901
1921
1936
1939

100,000
59,700
49,800
47,800
46,750
43,927
44,177
42,113
43,143
56,987
82,326

2,000
55,762
79,000
295,184
410,207
487,280
576,524
624,474
701,101
772,719
1,214,677
1,491,484

29,880,000
15,300,000
9,630,000

(hectares)

4,985,000
2,154,000
1,813,000

Sources: Population figures reproduced from Pool (1991), Asher and Naulls (1987), Dept. of
Statistics (1993), Statistics New Zealand (2006). Land figures from Durie (1998: 119).

As a result of colonisation and its particular approach to innovation diffusion, the Māori
traditional economy was ultimately marginalised as the New Economy of colonial Britain
dominated New Zealand’s development approaches, and the British cultural economy
deliberately imposed particular economic ‘logics’. Issues surrounding innovation diffusion
among indigenous groups such as Māori were to become even more relevant once the spatial
expansion of colonisation was no longer possible in the early 20th Century (Lenin 1916;
Harvey 1982). A new phase broadly described as ‘modernisation’ was implemented by the
old colonial ‘masters’.

2.2.2

Modernisation: The Global Diffusion of Enlightenment?

This subsection will present modernisation as a continuation of important aspects of
colonisation, not least in the maintenance of disparities between innovative cores and
adoptive peripheries. Indigenous communities in particular were not able to control or
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Estimates of pre-contact Māori population numbers vary widely. See Brewis et al., 1990; Lewthwaite 1999.
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participate fully in those innovation diffusion networks that are relevant to their resilience.
The purpose of this discussion is to expand upon the interpretation of development as being
comprised of innovation diffusion processes, and to understand how these processes operate
within successive economic spaces for indigenous communities.
Two significant changes to the colonial world took place in the aftermath of the Second
World War. The first was the collapse of the historical colonial empires. With colonial
powers weakened by war and challenged by nationalist movements, decolonisation saw a
rapid rise of new nation states (Hobsbawm 1994; O'Callaghan 1995).24 Within these new
states, indigenous peoples often struggled to find representation in the new political structures
as ‘subaltern’ minorities within hegemonic nation-states, often existing as urban or migrant
diaspora from their own (fragmented and divided) territories (Stohler 1995; Bodley 1999).
The second significant change to the colonial world was the dramatic increase in the
interconnectedness of nations and their economies, usually described as globalisation.
Kaplinsky (2005) identified three perspectives on globalisation. The first focuses on the
systematic reduction of ‘obstacles to mobility’ enabling greater cross-border flows of capital,
products, technology and information.25 The second aspect of globalisation is more ‘agentoriented’ and is concerned with the pursuit of objectives by individuals, institutions and
nation-states across national boundaries. A third perspective focuses on technology and views
globalisation as a somehow natural outcome of the increasing complexity and reach of
advances in research, particularly those associated with science and technology (see also
Stiglitz 2002; Kelsey 2002).
But the emerging global economy did not show universally even development. Newly
decolonised states were quickly categorised as the ‘Third’ or ‘developing’ world. The
arbitrary dichotomy between ‘developed’ and ‘developing’ worlds was formally introduced
by US President Harry Truman in his 1949 inauguration (cited in Esteva 2002: 6) 26:
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Precursors for decolonization were set by US foreign policy after World War One, as well as the Russian
Revolution of 1917. See Hobsbawm 1994.
25
The colonial market had been based on peripheral/colony supply to the core/metropole. Fijian sugar went to
Britain; French Guiana production went to France, Brazilian production to Portugal and so on (see Freidberg
2004). The modern global market is predicated on many more interconnections such that interdependence of
widely disparate institutions permeates all societies and communities.
26
Esteva (2002) notes that Wilfred Benson was probably the first person to use the term ‘undeveloped areas’ in
writing on the economics for peace in ‘The Economic Advancement of Underdeveloped Areas’ in The
Economic Basis of Peace, published in 1942.
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We must embark on a bold new program for making the benefits of our
scientific advances and industrial progress available for the improvement
and growth of underdeveloped areas. The old imperialism – exploitation
for foreign profit – has no place in our plans. What we envisage is a
program of development based on the concepts of democratic fair dealing.

The exercise of power within and between nation-states has been ‘structurally transformed’
by the ‘objective exigencies’ of advanced technologies and their role in development in
which science played a key role.27 The position of science in this modern development was
assumed to be value-neutral in the widespread attempts to automate decision-making by
reducing the options on the basis of ‘prior calculations’ (Habermas 1971). This philosophy
can be identified in the first development ‘mission’, undertaken by the World Bank in 1949 in
Colombia: “…a great deal can be done to impose the economic environment by shaping
economic policies to meet scientifically ascertained social requirements…” (International
Bank for Reconstruction and Development 1950, cited in Escobar 1992: 135-136, emphasis
added).28 Modernisation was a global civilising project that relied on scientific and
technological outputs and their methodologies.
Modernisation theory interpreted the inequalities noted by Truman as the failure of nondeveloped countries to adopt the ideas and institutions of the developed world. The seminal
work in this discourse was Rostow’s ‘The Stages of Growth’ (1960) which posited a series of
stages on the path to developed status: the traditional society; the pre-take-off society; takeoff; the road to maturity; the mass-consumption society.29 While economics supplied much of
the early insight for modernisation programmes, other disciplines made significant
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The establishment of bureaucratic administration had its corollary in the military organisation of standing
armies. Fuller (2000) has argued that the background to this debate is the period following the Franco-Prussian
War of 1870-71 when European powers vied for international influence with expanding military and industrial
force. Advanced technologies were integral to winning modern wars (war had been an almost ‘normal’ state of
affairs in Europe for several hundred years). Given this thinking, it would always be in a nation’s interest to
undertake military research and development during peacetime. Drucker (1993) posits that this situation – the
archetypal Cold War – arose in 1890s Germany where the navy sought a massive peacetime build-up, arguing
that a modern navy required steel-clad ships and, given the delay in their construction, traditional policy of
actually waiting for a war to break out before armaments were manufactured was dangerously naive. As modern
technology was so important to this, defence came to mean a permanent wartime society supported by massive
defense research budgets (Drucker 1993: 116-17).
28
Escobar notes the regular appearance of religious language in this discourse, a phenomenon he dates back to
the earliest overseas Christian missions.
29
The broader context for this work was the growing Cold War tensions, with Soviet Russia providing an
alternative socialist/communist pathway to development: Rostow’s book was sub-titled ‘A Non-Communist
Manifesto’.
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contributions. In geography, spatial modernisation studies examined the expansion of ‘core’
innovations into societies and communities on the periphery. In a similar way, psychology
sought to understand how ‘modern’ personality traits could be promoted in traditional
societies (McKay 2004). The assumption of modernisation theory was that development was
a process and could therefore be promoted through the rapid adoption of new ideas, objects
and activities.
Innovation diffusion discourse has drawn on, and contributed to, modernisation theory’s
positing of two poles: the traditional and the modern. Rogers and Shoemaker (1971), in an
important text, are explicit about the differences (ibid., p. 33):

[A] social system with modern norms is change-oriented, technologically
developed, scientific, rational, cosmopolite and emphatic. A traditional
system embodies the opposite characteristics.

The ‘traditional’ is defined by what it is not, and was easily merged into ascriptions of
indigenous societies as being undeveloped, constrained by ‘supernatural’ beliefs, existing
‘near’ to nature, and therefore with limited development potential. A ‘twofold distinction’
emerged from the diffusion of modernisation. The binary relationships listed previously in
Table 1 first appeared in European societies as industrial capitalism expanded while nation
states sought to establish themselves, one of the effects of which was a breakdown of local
autonomy (Berting 1995). For European society, ‘leading elites’ in the emerging nations
became distinct from those social groups (e.g., classes, regions, ethnic groups) that did not
follow the ‘rules of modernity’ (ibid.). An ‘evident and intelligible’ boundary was identified
between a traditional and modern Europe (Acton 1960, cited in Giddens 1971: xiv).
A second distinction arose between ‘leading nations’ and those societies and countries,
particularly colonised indigenous peoples outside Europe, which lagged behind in the
modernising project (Berting 1995). As with their own societies, the development projects of
modernisation were inspired and framed by a political-economic discourse that sought to
implement large-scale social change.30 A French commentator, echoing his British forebear of
the classical colonial era, argued the French “…must … abrogate the customary law of the
colonies when it threatens to interfere with security or prosperity” (Maunier, 1949, cited in
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Spitz (1987) argues that Green Revolution strategies were not an insignificant component of US ‘Cold War’
strategy. Spitz notes the moniker ‘Green’ signaled an opposition to ‘red’ and, by association, diluted calls for
social reform with massive and outwardly successful, technical changes (ibid., p. 56; see also Perkins 1997).
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Brodley 1999: 95). ‘Modern civilisation’ was to be achieved for indigenous peoples by an
array of nested processes effecting change at all levels of society to establish ‘Enlightenment’
characteristics considered ‘typical’ of modernity: a civil society dominated by secular
institutions, the rule of law, universal suffrage, scientific methods and methodologies, and
continuous technological advancement (Hyland 2003; Martinelli 2005).
Western confidence drew on achievements in research, science, and technology (RS&T).
Within agriculture, advances in plant breeding led to the development of hybrid High Yield
Varieties (HYVs) of corn in the US in the 1920s; their initial period of adoption was framed
by the Depression.31 Subsequent research into the diffusion of these and other agricultural
innovations informed Western ‘extension services’, leading to the association of certain
characteristics with ‘early adopters’, formalised in a ‘standard diffusion model’ (Gross 1949;
Griliches 1957; Gibbs 1973; Blaut 1977). The model can be summarised as: early adopters
have larger farms; are often specialised producers; have easier access to credit; are better
educated than ‘laggards’; have more urban experience; and are generally younger (under 45
years old).32 When the model was applied to developing countries in modernisation
programmes of the 1960s, the model’s assumptions were strongly challenged by a number of
researchers (see, e.g., Blaikie 1978; Yapa 1979; Fliegel and van Es 1983).33 Havens and Flinn
(1975) showed the ‘institutional constraints’ evident in the adoption decisions of new
technologies in the production of coffee in Colombia from 1963-1970. The new varieties,
fertilisers and herbicides were expensive and required financial assistance to implement, but
financial assistance was not readily available; the same constraints were evident in India
(Yapa and Mayfield 1978; Yapa 1979). Havens and Flinn (1961) considered those who did
not adopt proffered innovations and declined the opportunity to enter a research, science and
technology network were non-participants rather than rejecters.
Despite the technical expertise brought to bear, much of the development that ensued was
narrowly prescribed, led to the unsustainable use of land and resources, and failed to
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While farmers sought to improve the productivity of their land by planting HYVs, the security of traditional
varieties was not forsaken. Few farmers would commit their entire acreage to the new varieties, even several
years after neighbours had successfully extended theirs. Hybrid corn seed cost five to seven dollars per bushel in
comparison to standard varieties that cost a fraction of a dollar (Brown 1988: 225). Given the risks of failure,
many farmers were obviously reluctant to spend markedly greater amounts until the ‘compatibility’ of the
innovation was proven.
32
The standard model of diffusion was a key component of extension training from the 1950s in North America;
its importance continued for some time after that. Stephenson (2003) notes nearly 50 articles citing innovation
diffusion theory in the Journal of Extension between 1984 and 2002.
33
Researchers have drawn parallels between the assumption of individual agency made by the standard
diffusion model and the competitive, prosperous and stable economy that characterised post-WW2 America
(Galjart 1971; Yapa 1977).
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contribute to, or even undermined, ecological, social and cultural resiliencies (Gardner and
Lewis 1996; Stiglitz 2002; UN Millennium Project 2005). This led to a strong critique of
modernisation theory that discerned an in-built dependence on external sources of innovation.
Dependency theory originated in important work from Latin America positing that the
assumptions of neo-classical economics and ‘trickle down’ effects that lay at the heart of
modernisation theory did not exist in the real world (Prebisch 1971). There was no perfect
marketplace comprised of small producers and buyers, satisfying demand and supply so that
equilibria were reached (Stiglitz 2002). Further research showed that the effects of
maldevelopment on many communities within the developing world were a result of the
systematic impoverishment of the rest of the world (Frank 1978). This point has been at the
centre of arguments that indigenous peoples suffered from “…excessive exposure to and
involvement in modern economics” (Maaka and Fleras 2005: 36). Without traversing all the
details of dependency theory, aspects of dependency can be observed in the interactions
between indigenous peoples and innovation ‘cores’.
A Postdevelopment discourse is converging from a heterogeneous body of researchers,
commentators and activists, broadly aligned with a leftist critique of ‘global consolidation’
(Gibson-Graham 2005). This ‘movement’ is not anti-development, and does not proceed
“…as though there were a space of purity beyond or outside development that we could
access through renunciation” (ibid. p. 6). Instead it seeks to bring forth alternatives to what
Santos (2004) called the ‘absences’ produced by Enlightenment thinking. Santos
distinguishes five modes or ‘monocultures’ by which modern scientific rationality and its
drive to industrial efficiency produced forms of non-existence (ibid., pp. 238-239).

•

The monoculture of knowledge that saw modern science and high culture become the
criteria for truth and aesthetic quality, and produced non-existence in the form of
ignorance or perceived lack of culture.

•

The monoculture of linear time that ascribed backwardness to the pre-modern and
‘under-developed’.

•

The monoculture of classification that saw societies categorised according to assumed
hierarchies, producing non-existence through subordination.

29

•

The monoculture of the universal and the global that marginalised the local and the
particular.

•

The monoculture of capitalist productivity and efficiency that ‘privileges growth
through market forces’, producing non-existence in the form of ‘non-productiveness’
in non-capitalist economic activity.

Escobar (1992) argues that Western ‘scientific planning’ emerged earlier than the post-war
period, with antecedents evident from the mobilisation of Western national production during
World War One, the extensive efforts of Soviet planners in the 1920s and 30s, US scientific
management, and Keynesian economic policy. To this list in a South Pacific context can be
added programmes for Māori land-based industries. Two overlapping models for Māori
development were promoted.
The first was a continuation of assimilation policies, a residual position throughout the
colonial world, whereby Māori would become ‘modern’ and benefit from all that Western
civilisation has to offer by adopting the ‘ways’ of Pākeha. For example, Apirana Ngata and
other Māori leaders, notably Maui Pomare and Timi Carroll, sought to improve the diffusion
of Western medical advances by ‘suppressing’ the practices of so-called traditional healers
(Walker 2001:126-128).34 Another policy, particularly promoted by Ngata, was the
incorporation by legislation of Māori land, beginning with the 1920 Native Trustee Act. This
policy saw Māori receiving finance to develop their lands for agriculture, and was initially
implemented in Ngata’s tribal area before diffusing ‘outwards’, first to neighbouring Tuhoe
in the Urewera in 1922 (Condliffe 1959; Walker 2002). An initial venture involved sheep
farming but extended into dairying which required engagement with “…the organisation and
scientific conduct of a butter-factory” (Condliffe 1959: 92). In just its second year, the
venture had 76 suppliers providing 300,000 lbs of butter that fetched £19,601 (ibid.). While
this was arguably an expression of late-colonisation in New Zealand’s history as it retains an
assimilationist stance, limited Māori communities were participating in modern RS&T
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This resulted in the 1907 ‘Tohunga’ Suppression Act. The term tohunga is a generic Māori term for expert.
See Moon (2003: 18) for tohunga Hohepa Kereopa’s explanation. Ngata and his colleagues were concerned to
prohibit the practices of self-proclaimed tohunga playing on the ‘superstition and credulity of Māori’. See Ngata
2001: 126-128.
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networks, which even then had overt commercial directives (see Galbreath 1998).35
The second mode of Māori development was selectively to adopt new ideas, objects and
activities, and selectively retain Māori cultural practices considered useful or valued. This
model can be identified in the actions and philosophies of several prophet movements of the
1800s and early 1900s (Elsmore 1999).36 Ngata himself began to espouse the ‘judicious’
adoption of Western innovations and their synthesis with aspects of Māori culture (Sissons
2000). Despite strong criticism of his land development initiatives, Ngata continued to
advocate for both an increasing individualisation of Māori agriculture and a strengthening of
‘tribal relations’ (ibid., see also Webster 1998).
The land development initiatives of Ngata were ultimately futile in the face of widespread
exclusion from broader structural support. Māori continued to lose control of their lands and
were only ‘permitted’ partial membership in what was a relatively wealthy society (Belich
1996; Walker 1996; King 2003). Table 3 below shows that while the Māori population
rebounded from the tragic lows of the late 19th Century, non-Māori increased their numerical
advantage while continuing to appropriate Māori land. In comparison to Ngata’s schemes in
which Māori social capital and coordination were assumed to be costless inputs, European
settlers received considerable funds to develop land, as much as £13,000 per settler in 1907
(Macrae 1975: 144, cited by Dalziel 1991: 199). The manifestation of modernisation in New
Zealand was primarily focused on European society and its concerns for its own resilience.

35

By the 1920s, RS&T institutional change was sought in New Zealand to provide a better understanding of
local problems (Palmer 1994). Ironically the push for this change came from the (British) Privy Council, which
in 1916 suggested New Zealand establish its own national research organisation, similar to the British
Department of Scientific and Industrial Research, (DSIR). The Coates Government in 1926 invited the then
head of the British DSIR, Sir Frank Heath to write a report, the recommendations of which were put in place by
the end of the year, establishing the New Zealand ‘DSIR’ together with a Council of Scientific and Industrial
Research (ibid.). It was envisioned by Heath that the DSIR would nurture the partnership between industry and
government. Several other institutions were established under the umbrella of the DSIR, e.g., the Dairy
Research and Leather Research Institutes in 1927; Fuel (and later coal) Research and Wheat Research Institutes
in 1928. The mid-to-late 1930s saw a further eight divisions and a research station established under DSIR, with
wool research and the Ruakura Animal Research Station established in following years. The administrative
structure put in place by political actors concerned for New Zealand’s economic position was to form the
foundations of RS&T in New Zealand for the next six decades, focusing on specific primary commodities for an
international (predominantly British) market (ibid.). See Appendix 1.
36
Some of the ‘prophet movements’ attempted to preserve the spiritual identity of Māori instead of participating
for political gain, and “…cut themselves off from the new system” seeking a “…return to the former ways.”
(Elsmore 1999: xiii).
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Table 3: Māori and non-Māori populations, and Māori land, post-1975
Year

Est. Māori pop.

1976
1986
1996
2001
2006

276,400
404,800
523,400
526,300
565,300

Non-Māori
pop.

Māori Land

2,749,000
2,902,300
3,158,200
3,608,300

1,350,000
1,181,740
1,515,071

(hectares)

Sources: Statistics New Zealand 2007; Durie 2003; United Nation 1985. Note the increase in
Māori land between 1986 and 1996, the result of Waitangi ‘settlement’ decisions.

Dependency theory shows that while inequality afflicts all societies, there is a pattern to
indigenous peoples being routinely marginalised from the innovations that their resilience
requires. The failure of successive modernisation efforts aimed at improving the condition of
indigenous communities reinforced ascriptions of indigenous cultures as being the antithesis
of Western rationality and irremediably underdeveloped: the quantitative reordering of
indigenous existence by the policies, technologies and institutions of non-indigenous
hegemonic societies resulted in a qualitative disordering of indigenous lives that has
paradoxically left them more vulnerable.

2.2.3

Diffusionism and the Role of Rationality in Innovation Diffusion

This subsection begins the task of formulating a theoretical treatment for the experiences of
indigenous peoples and their engagement with non-indigenous innovation diffusion processes.
It will present the previous geohistorical patterns as a ‘classical’ form of diffusionism,
founded on a colonial ‘core’ and a colonised ‘periphery’ (Blaut 1987: 32). The ‘core’ was
Europe (or its European-culture derivatives), and diffusion was Eurocentric in character:
European culture centres (‘The West’, including Australasia37) are assumed to be ‘makers of
history’; Europe is ‘Inside’, non-Europe is ‘Outside’; “Inside leads, Outside lags. Inside
innovates, Outside imitates…Europe is the source of most diffusions, non-Europe is the
recipient” (Blaut 1993: 1). The purpose of the discussion is to abstract a theoretical
framework for indigenous participation within modern innovation diffusion processes.
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‘The West’ in many discussions will include Japan as a highly industrialised nation. Blaut notes this and also
that “…perhaps a few small East Asian societies” are admitted “…to the dynamic of Inside” (1993: 30).
Interestingly, Japan was the first nation-state to establish a modern agricultural extension service, in 1893,
followed by the U.S. in 1914 (Rivera 1991: 4, Table 1).
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Blaut (1977; 1987; 1993) critiques the distortion of Eurocentricism in understanding
innovation diffusion and the participation of indigenous peoples. Blaut labels the body of
scholarship that privileged Western academic observations of the distribution of phenomena
as diffusionism. Essentially diffusionism interprets certain (European) places and peoples as
originators of innovation, and others (non-Europeans) as passive recipients. Blaut argues the
accumulative effect of diffusion discourse has influenced not only the ‘Western’ academy but
also the interactions of between ‘the West’ and the rest of the world. Diffusionism assumes
that “…changes [within communities] are produced by diffusion rather than…by
invention…and that certain places are permanent centres of invention” (Blaut 1987: 31).
Blaut relates six arguments that describe the properties of each ‘location’ and the transactions
between them. The arguments are:

1. The ‘core’ is the location of autonomous and progressive cultural change.
2. This innovativeness in the core stems from psychological or spiritual factors that
include rationality (e.g., Weber 1992), technological inventiveness (e.g., White 1962),
‘imaginativeness’ (e.g., Tarde 1903) and so on.
3. The ‘periphery’ is considered to be ‘traditional’ with tradition having two meanings: a
“…low level of civilisation and a low rate of change”.
4. The predominant form of transfer between core and periphery is the outward diffusion
of “…progressive ideas, intangible intellectual and moral products” that reflect the
core’s aforementioned rationality and inventiveness.
5. A ‘counter-diffusion’ takes place from periphery to core comprised of raw materials,
plantation products, art objects, and labour.
6. A second type of counter-diffusion occurs, “Consisting of precisely the opposite of
civilisation”. Following the above arguments, the periphery is by definition ‘archaic’,
therefore “…it is the locus of atavistic traits that seep back into the core according to
the principle of ideological contagion”.

Blaut distinguishes between ‘classical’ diffusionism that originated with colonialism, and a
‘modern’ form that evolved in the post-World War Two era, and argues (1987: 33):
Both interests required the creation and scientific validation of a modern form
of the diffusionist model, a body of ideas that had to persuade the nowsovereign Third World states that economic and social advancement consisted
in acquiring so-called modernising traits from the developed capitalist
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countries – traits including penetration by multinational corporations, spread
of commodity production and consumption, acceptance of and reliance on
external capital, military equipment and personnel, and so on.

Blaut posits uniformitarianism as a means to challenge the ‘hegemony’ of diffusionism
(ibid., p. 34). Uniformitarianism was promulgated in 19th Century debate against theological
arguments that similar physical forms across the Earth’s surface were instances of the work
of either the God or the Devil. Scientists, however, asserted that a common set of physical
laws operate: where similar empirical facts occur, similar physical causes should be sought.
Blaut redefines uniformitarianism for the purposes of his critique: “In all human communities
we should expect to find the same capacity for creation and invention [therefore] invention
and innovation should have an equal probability of occurring in all places” (ibid., p. 34).
Blaut does not mean to undermine the achievements of European innovation; the idea of
‘tradition’ in diffusionism seems to be “…an idea of absence-of-qualities” (ibid.). The
missing qualities can be psychological (e.g., Weber’s ‘rationality’) or institutional (e.g.,
private property, or the modern nation-state). Blaut’s theoretical challenge explicitly seeks to
undermine the racist underpinnings of colonial innovation diffusion histories and force a
critical examination of the structural contexts of modernity and their effects on indigenous
communities and the innovations needed for their resilience.
If there is a central philosophical platform to modernity it is the elevation of ‘rationality’, the
importance of which is repeated throughout colonial rhetoric and can be seen within the
managerial approach of scientific decision-making within modernisation theory. Habermas
(1981a) describes the distinction of pre-modern supposedly unscientific, illogical/irrational
decision-making as the difference between efforts of instrumental control by technocratic
subsystems of purposive-rational action of production, and the symbolic interaction of our
‘lifeworlds’ respectively. Purposive-rational subsystems are validated according to ‘technical
rules’ dependent on the ‘analytically correct’ propositions of modernity’s ‘logics’ (ibid.). The
validity of symbolic interactions, however, are dependent only on the “…intersubjectivity of
the mutual understanding of intentions and secured by the general recognition of obligations”
(ibid., p. 92). Whereas purposive-rationality is a fundamental practice supporting the
functioning of hegemonic ‘systems’, symbolic interaction is governed by institutions within
humanity’s ‘lifeworlds’ where ‘reciprocal expectations’ about the behaviour of participants
are defined by ‘binding consensual norms’ (ibid.).
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Rationalisation, therefore, can be described as the social expansion of instrumental action in
which knowledge and other inputs are drawn together for purposive-rational activities,
primarily aimed at production and the maintenance of associated political-economic
institutions (see also Giddens 1971). The distinction and tension between institutions
concerned with, on the one hand, political-economic validation, and on the other micro-scale
community acceptance, marks the appearance of ‘modernity’ for many philosophers and
sociologists. Karl Marx is the seminal figure in exposing the unethical aspects of purposiverational subsystems within capitalist economy, posited as a fundamental feature of capitalism
by Marx and his followers (Marx 1970). Weber (1964) also identified a tension between what
he termed the ‘formal’ and the ‘substantive rationalities’ of the modern economy. Weber’s
work will feature in the next section as providing important insight into the foundational
rationality at the heart of modern capitalist discourse.
Habermas (1981a) points out the concept of rationality shares a ‘close relationship’ with
knowledge.38 For the purposes of this thesis, what is of importance from Habermas’s
theorising is that rationality has less to do with the ‘possession’ of knowledge than with
“…how speaking and acting subjects acquire and use knowledge” (ibid., p. 8; emphasis in the
original). ‘Knowledge management’ has a primacy in contemporary political-economics due
to the fundamental role of innovation in economic development (Martin and Nightingale
2000a; Organisation for Economic Co-operation and Development c2000). The intent of the
next part of this chapter is to move towards a theoretical framework capable of treating the
acquisition and subsequent use of knowledge by both purposive-rational subsystems and the
symbolic lifeworlds that appear to survive ‘beyond’ systems but are continually challenged
by threats of colonisation from the expansion of ‘system’.

2.2.4

Summary

This section has outlined the background to large-scale changes to indigenous societies, their
landscapes, and therefore their eco-cultural institutions. The introduction of new ideas,
objects and activities challenged indigenous traditions but did not initially significantly alter
cultural practices or indigenous economies. In assimilating a considerable number of
exogenous innovations, Māori society underwent dramatic change without losing its distinct
cultural logics. However, radical changes to indigenous development options subsequently
did occur through the consequences of hegemonic Eurocentric innovation that overwhelmed
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indigenous societies wherever contact occurred. A New Economy – capitalism – was
implanted in to and around the ‘old economy’ of traditional, kin-centric, artisan and craftbased development.
The inequities that resulted from the colonisation of indigenous societies continued after
decolonisation through extensive modernisation programmes. Development projects were
components of large-scale ‘scientific planning’ with Western or Western-trained advisers and
indigenous elites acting as intermediaries between the source of innovations and their
intended destinations, namely the so-called undeveloped people and places of the planet.
Indigenous peoples became the epitome of being ‘undeveloped’, marginalised within their
own countries by the rapidity of modernisation and their lack of capacity and power to
control the changes. Modernisation theory ‘rationalised’ the processes of directed change as
necessary to ‘improve’ human society, and modernity became the project and projection of a
particular rationality ascribed as ‘Western’.
This section has begun to question some of the key elements of modernisation. Historically
embedded assumptions led to ascriptions of a passive indigenous periphery ‘naturally’ (if not
necessarily ‘rightfully’) subjected by an all-powerful, advancing/expanding, superior, rational
Western civilisation. Despite efforts to address inequalities, indigenous peoples are seemingly
locked into positions of marginality. This tension has defined modern indigenous history: it
need not determine the indigenous future.

2.3

New Economic Space

The following section broadens our discussion of development through a continuation of the
generic approach to the interactions between culture and economic activity. It will do this
within a discourse that asserts the evolution of a New Economy, defined by an array of
policy, technological, and institutional innovations that create and affect economic activity
and development. The resulting new patterns of this posited economy have been described as
New Economic Space, comprising interactions between global and local actors in economic
and cultural contexts (Le Heron and Harrington 2005). This discourse is introduced by an
analysis of the global interconnectivity between modern societies and the resulting networks.
These networks link societies through their reliance on collaborating institutions for their eco-
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Habermas (1981) undertakes an extended discussion of rationality, indeed his work can be understood as an
attempt to justify the standard of immanent rationality in Critical Theory. See also Alexander 1991.
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cultural resilience through a common need for knowledge as the fundamental factor in any
development as a precursor to innovation.
A second subsection grounds the discussion within a framework of regional development. It
will begin with a re-examination of Weber’s seminal study on the ‘Protestant work ethic’ and
the evolution of capitalism. Richard Peet (2000) is one theorist who seeks to accommodate
the ‘logics’ of culture within Weberian economic ‘rationality’. This reformulation opens our
discussion on development to the unique contributions of cultural units of analysis, enabling a
synthesis between fixed historical capital identified in regional development theory, and the
fluidity of knowledge that defines the new global economic spaces. The final subsection will
revisit the phenomenon of ‘culture contact’ that began the chapter in an attempt to reconcile
traditional practices and modern societies. If indigenous land is fixed capital, the
development of which takes place in a context of radical innovation and constant change,
what endures to define ‘indigenous’?

2.3.1

The Networked Society: The Apotheosis of Diffusionism?

This subsection continues the examination of innovation diffusion by examining new ways in
which knowledge is used within networks. The discussion is pertinent as some commentators
now describe a new type of society resulting from technological innovations that have
changed the nature of economic goods and services, with intangible inputs increasing in value
over the tangible. Echoing previous production ‘shifts’, this change is based on significant
technological advances as personal and business computing within a ‘world wide web’ are
coupled with dramatic advances in biotechnologies, thus influencing the gamut of ecocultural functioning. In the context of extensive environmental, social and cultural
interactions, how do modern development projects establish themselves, evolve and seek
their own resilience?
Descriptions of a new stage of political-economics have flourished, most notably focussing
on the nature of the ‘New’ or ‘Knowledge Economy’ (see, e.g., Moss 2002). The New
Economy possesses three fundamental features. First, it is global in extent. While our earlier
discussion of colonisation and modernisation noted the international aspect, politicaleconomic activities (financial markets, international trade, multination corporate activities),
and their ancillary services (e.g., the media) are now able to operate at the planetary scale
with considerable freedom (Stiglitz 2002). Coupled with the reduction in travel restrictions,
and recalling earlier comments on the role of technocratic elites, public and private
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organisations can be administered according to the same ‘rules’ of technical validification,
primarily aimed at increased productivity and profit.
Second, the New Economy is informational, with the generation of knowledge and the
manipulation of information underlying economic resilience (Mokyr 2002; Organisation for
Economic Co-Operation and Development c2000). In many respects, this aspect of the new
economy is integral to any form of collective human endeavour. However, what distinguishes
the modern role of information from previous expressions are the ‘concerted managerial
efforts’ to disembody constituent knowledge from the individuals and collectives in which it
resides (Yakhlef and Salzer-Morling 2000).
Third, the new form of economic organisation is a network enterprise. By this, Castells
means that production processes revolve around the ‘business project’ in which the network
is comprised of either firms or ‘segments’ of firms (Castells 2000: 10). The US National
Intelligence Council described the broader networked global economy as “…driven by rapid
and largely unrestricted flows of information, ideas, cultural values, capital, goods and
services, and people” (cited in Baskaran and Boden 2006: 42). It is thought that this network
will be a net contributor to political stability “…although its reach and benefits will not be
universal” (ibid.). The Council contrasts the networked global economy with the earlier
Industrial Revolution as being ‘more compressed’, and notes “…its evolution will be rocky,
marked by chronic financial volatility and a widening economic divide” (ibid.).
Of course, like the use and control of information, networks have a historical place in social
organisation. Leveraged off the widespread uptake of Information and Communication
Technologies (ICTs), large-scale corporate activity is both externally and internally
decentralised through networks, and small-and-medium size enterprises (SME’s) are
connected in networks and switch to new networks once a particular project is complete
(ibid.). However, while networks have been generally understood as ‘objects of pure
structure’ with properties that are ‘fixed in time’, they are actually populations of individual
components that are ‘doing something’ (Watts 2004). Networks are dynamic objects, not just
because of the activities of their constituent components, but because they evolve and change
over time driven by the activities or decisions of these components (ibid.). Therefore, in a
networked society, “…what happens and how it happens depend on the network…and what
has happened previously” (ibid., p. 28-29). Networks are flexible and responsive, adapting to
disturbances through a collective effort as their constitutive nodes evolve to changing social
and ecological environments.
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Castells (2000) hypothesises two ‘emergent social forms’ that characterise the network
society and result in the development of alternative economic spaces. The first is ‘timeless
time’, a result of the ‘annihilation’ or ‘compression’ of time by modern ICTs, in contrast to
the ‘rhythm of biological time’ or even the regulation of the industrial clock (ibid., see also
(Pawson and Quigley 1982; Adams and Warf 1997).39 Communication can take place ‘24/7’,
and global financial transactions take place with the press of a button.40 Harvey (1989)
examines the compression of time by continuing a discourse that began with the Modernist
art movement and connects the ‘collapse of time horizons’ with a preoccupation with
‘instantaneity’ to give an emotional wasteland of depthlessness (ibid., pp. 58-59).
The second of Castells’ emergent social forms is ‘the space of flows’. The sociotechnological
organisation of modern life enables the “…the simultaneity of social practices without
geographical contiguity” (Castells 2000: 14). Brookfield (1975), critiquing Schumpeter’s
conceptions of economic growth, saw “…a volume of innovations, spread over a wide
range…sufficient to bring about qualitative differences in society through the replacement of
old combinations by new” (ibid., pp. 88-89). Brookfield noted that thinking was limited by
retaining an outmoded interpretation of ‘national income’, which was geographically
bounded, and ‘income of the nationals’, which was not. The contrast was further developed
by François Perroux who distinguished between ‘banal space’ - the physical location of
material and manpower - and ‘economic space’, which is ‘extensive and geographically
discontinuous’ (cited in Brookfield, 1975: 90-93). In a similar fashion, Weber (1964) divided
economic rationalism into quantifiable ‘formal’ aspects, encompassing the calculations and
functioning of the modern economy, and substantive aspects that seek to secure adequate
provisions for society within the ethical requirements of a system of norms (cf. Habermas
1981a). It was possible under capitalism to juxtapose space and thought in a manner never
envisaged before its ‘adoption’ and global diffusion. Although a territorial aspect remains,
many dominant functions in modern society (Castells lists financial markets, transnational
production networks, media systems), are organised and operate according to their
functioning within networks, and can be devoid of historical meaning and locality grounded
within ‘the space of place’ (Castells 2000).
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Dramatic differences emanating from technological innovation can be seen over the last two centuries. When
the Bastille fell, June 14th, 1789, peasants in Peronne just 133 kilometres away did not know until the 28th June;
citizens of Madrid knew within 13 days (Hobsbawm, 1973: 22). In 1963 in America, 68% of the adult
population knew of the shooting of President Kennedy within 30 minutes of it happening (Greenberg 1964, cited
in Rogers and Shoemaker, 1971: 67).
40
This phenomenon has its humorous or sobering moments with occasional accidental transactions by
employees of finance firms that result in the wrongful trade or transfer of hundreds of millions of dollars.
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Examples of alternative economic spaces can be found in earlier periods of development. A
seminal study by Scott (1976) described the conflicts experienced in rural areas of Southeast
Asia in the early 20th Century as modernity first touched this area. Peasants practiced what
Scott termed ‘technical arrangements’ (agro-ecological practices such as developing
particular crop varieties and localised cultivation methods) and ‘social arrangements’
(reciprocity, forced generosity, communal land and work-sharing) to survive. “The proven
value of these techniques and social patterns is perhaps what has given peasants a Brechtian
tenacity in the face of agronomists and social workers who come from the capital to improve
them” (ibid., p. 2; see also Brookfield 1975; Blaikie and Brookfield 1987). Anthropologists
have recorded many instances of alternative economic logics under such terms as the ‘gift
economy’ (Mauss 1990; see also Firth 1973: 25-48; Dickinson 2003). Malinowski (1961)
recorded the operation of ‘kula’, an extensive inter-tribal/inter-island exchange of shell
bracelets and necklaces in the Solomon Islands. Although these economic spaces have been
ascribed negative, undeveloped, laggard status by modernisation theory (foreshadowed by
colonial discourse), many communities quite rationally perceive their security to reside
within their historical eco-cultural knowledge with its own economic logic.
Contemporary commerce is also infused with alternative economic space. The Chinese
custom of ‘guanxi’ sees exchange of information and capital taking place between individuals
and groups within a context of hierarchical mutual obligations (Yang 1989). Mitchell (1995)
identified these links within the real estate market of Vancouver as Hong Kong Chinese
migrants sought to ensure their economic resilience through the 1989 handover of Hong
Kong to China. Given the uncertainty of that era due to regional political-economic change,
participants in the wide-ranging commercial networks sought to minimise risk by maximising
personal support, and continued an old custom of proven and continued worth.41
Various theorists have focused on alternatives to the dominant capitalist economic template.
Gibson-Graham (2005) speak of the ‘diverse ecologies of productivity’; Amin, Cameron and
Hudson (2002) describe the ‘social economy’; Williams (2004) the ‘informal economy’; and
Leyshon, Lee and Williams (2003) ‘alternative economic spaces’. However, we should not
idealise alternative economic spaces for the same reasons we do not reify ‘standard’
economic space: in both ‘spaces’, individuals and collectives still struggle to maintain or
improve their resiliencies, and are still required to negotiate their culture. Samers (2005), in a
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Several studies of Western commerce show similar ‘exchanges’, although with a very different social
interpretation that sees such practices as verging on or actually breaching corruption laws (Perry 1997).
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critique of the so-called informal economy, notes the tendency of social scientists to find a
‘unique set of properties’, particularly within ethnic communities, such as non-monetary
reciprocity, trust, and an ability to act as a coping mechanism where corporate capitalism
‘fails’ (ibid., p. 875). In a similar vein, Sayer (1997) warns against reducing ‘system’ to
‘lifeworld’ because from the perspective of political economy, excessive focusing on the socalled cultural turn resiles from challenging the economic system through an elevation of the
‘politics of recognition’ over the ‘politics of redistribution’.
Economic disparities, not least the continued marginalisation of indigenous peoples, show
that ‘full’ participation in the New Economy seems to be somehow conditional. If communal
resilience can be correlated to membership of relevant New Economy networks, membership
seems ‘partial’ for certain populations. For example, the diffusion of even supposedly dated
ICTs is not necessarily extensive. Morgan (2004) argues that to confuse the spatial extent of
the New Economy for ‘social depth’ is to miss the isolation or marginalisation imposed by
the new (digital) interface. Indigenous peoples appear more susceptible to digital isolation
than other groups (Dyson et al. 2007). These changes are important to understanding
contemporary development, not least in a country such as New Zealand and communities
such as rural Māori where the ‘tyranny of distance’ remains. Given the hypothetical
‘contraction’ of distance for certain so-called advanced societies, the isolation of some
communities has, if anything, been exacerbated by modern ICTs.
Mitchell (1995) critiques Castells description of society as a network as being overly
‘economist’ and lacking the scope to discuss “…what information actually is, and how it is
used, where, by whom, and with what specific meaning and effects” (p. 371). Castells
construes the ‘spaces of flows’ as a ‘top-down structural domination’ removed from the
negotiated ‘processes and practices of everyday life’ (ibid.). Castells acknowledges that
networks struggle to coordinate in managing the ‘complexity’ of given problems, meaning
that while they are “…natural forms of social expression”, they have generally been
‘outperformed’ as tools of instrumentality, particularly in the large-scale industrial production
that has characterised the modern era (Castells 2000: 15).
While Castells and others (e.g., Fischer 1999) provide a useful typology for analysing
research institutions in the activities of innovation diffusion, the intimacies and complexities
of social interaction cannot be dismissed. Any modern research activity will be a collective
effort in which different ‘teams’ collaborate, switching projects as need or opportunities arise,
and organising themselves according to structural and social demands (see, e.g., Shapin and
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Schaffer 1985; Latour and Woolgar 1986). For marginalised communities, participating
within these research networks is difficult and where it is not achieved, these communities
can be said to be residing in alternative economic spaces, beyond/between the ‘space of
flows’ that transfer, among other things, knowledge integral to innovation and subsequent
resilience. Looking back to the introduction of this problematic as a ‘culture contact’ that
results in the decline of cultural diversity and vibrancy, a question can be asked. Is the
resilience of a culture to be enabled within residual economic spaces in which traditional
indigenous economic activities continue, or is it by virtue of participation in the networks of
the dominant economic space, labelled ‘new’ through the radically extensive nature of the
networks themselves?

2.3.2

Cultural Economy: The ‘New’ New Economic Space

So far this section has raised the possibilities of alternative economic space and questioned
how marginalised communities can respond to the networks of New Economic Space. For
indigenous communities, among others, the ‘space of flows’ seems to conflict with the ‘space
of place’ of indigenous peoples whose resilience strategies include the use of historical
territories. This subsection will therefore seek to ground the discussion through an
investigation of the ‘region’. Regional development will be examined through revisiting the
concept of economic rationality and the possibility of alternative ‘cultural logics’. The aim is
to provide the theoretical ‘coordinates’ for understanding and developing alternative
economic space.
Defining any regional unit for analysis is essentially an outcome of the research questions
(Holmen 1995). While geographers’ debate the relative merits of regional analyses against
attempts to formulate universal theories (see, e.g., Entrikin and Brunn 1989), there are two
strong justifications for constructing regional analyses. The first recognises that the source of
‘identification and meaning’ for a social grouping often has a territorial character; the second
emphasises territory as containing, at some scale, a ‘local’ responses to ‘extralocal’ forces,
particularly the ‘economic logics’ of global capitalism (see Holmen 1995). Both these
justifications can be used to frame Māori development as ‘regional’. Not only is Māori
identity regularly and explicitly connected to hapu- and iwi-bounded territories (Durie 1998),
but legislation specific to Māori land and resource management which have been an aspect of
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New Zealand development policies since the first years of colonisation (Orange 1987),
continue to frame Māori development (see, e.g., Kawharu 2002). 42
However, apace with theoretical developments on the New Economy and New Economic
Space, there is a shift from the examination of regions as hosts for economic activities to the
examination of regions as having characteristics of production processes within identifiable
territories (Liepitz 1993). An important aspect of the latter approach is recognising that
regional development has increasingly drawn on concepts of cultural economy. For example
Ray (1998), noting the word “…‘economy’ signals one is dealing with the relationships
between resources, production and consumption”, describes attempts within the European
Union to “…(re)valorise place through its cultural identity” (ibid., p. 3). Food and drink
feature strongly in this discourse - the French concept of ‘terroir’ epitomises concepts of
linkages between geohistorically-specific knowledge bases and production/consumption
activities (Barham 2003). However, despite the attachment of traditional craftsmanship and
artisan practices to the production of ‘heritage’ cuisine (Bessiere 1998), innovation remains
fundamental to productivity and economic development within such cultural economies. The
RS&T networks and their control of knowledge that enables the necessary innovations,
particularly for biotic resources such as crops and livestock, are attached to production and
consumption activities that reside within territories that are variously interconnected in
transforming production-related inputs to consumption-related outputs.
Peet (2000) offers a refinement to regional development approaches by abstracting such
development from the discourse on economic logics first articulated by Weber (see Giddens
1971). Weber’s achievement was to synthesise the self-interest of personal wealth through
purposive-rational activities with the ascetic morality of Christianity (see also Habermas
1971). In examining the role of Calvinism in the evolution of capitalism, Weber identified a
primary form of rationality in the ‘form’ of activities that constitute capitalism, ‘bourgeois’
law and ‘bureaucratic authority’ (Habermas 1971). Peet examines Calvinism and the paradox
of an overtly religious community deeply engaged in the ‘mundane’ phenomenon of
economic affairs. Peet’s focus is on the development of a moral capitalism in New England,
“…complete with networks, norms, and systems of trust” that enabled commercial activity
(ibid., p. 1226). But individuals were also motivated by a ‘religiously based economic
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Ascriptions of cultural distinction are entwined with legislation pertaining to Māori land, resources and
management to such an extent that ‘Māori’ are sometimes described as a different nation. See for example New
Zealand Institute of Economic Research 2003.
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culture’ that “…fostered industrious and striving behaviour” (ibid.). Peet ‘reluctantly’ accepts
Weberian rationality as the motive force behind economic agency. (Peet’s reluctance was due
to the overt Eurocentricism of this discourse noted above).
The spread of industrial capitalism ‘through’ the New England ‘moral economy’ was the
‘litmus test’ of the Calvinist’s version of capitalist rationality (Peet 2000). The early Calvinist
capitalists had noted the affects of industrial production in European cities, where
“…operatives were notoriously of the lowest character” (cited in Peet 2000: 1227). ‘Class
consciousness’ developed with the inward migration of labourers, particularly Irish and
(Catholic) French Canadians. Their perspective was to view Calvinism’s commercial
paternalism as ‘hegemonic class ideology’ rather than a ‘universal source of spiritual
enlightenment’ (ibid.). Industrial ‘discipline’, criticised when observed in European contexts,
was increasingly imposed on the New England proletariat, leading to class and ethnic
violence in the late 19th and early 20th Centuries. Calvinism “…synthesised morality with
profit in a gracious, refined, and civilised way” (ibid., p. 1231). However, the intrusion of
different cultural logics that led to a breakdown of social prescriptions and the ‘need’ for
‘industrial discipline’ show that any understanding of political-economy will fall short
without including the unique – which Peet connects to the regional – contributions of distinct
‘logics’ within global capitalism via ‘socially prescribed’ forms of rationality.
The apparent dichotomy between ‘system’ and ‘lifeworld’ provides a ‘conceptual bridge’
linking the formal attributes of economic activity with the substantive ‘social forms of
imagination’ (Peet 2000). Peet is critical of political economy in which “…an anonymous
force named ‘productivity’ is theorised as agency” (ibid., p. 1216). In developing a
theoretical response to this, Peet accepts the embeddedness of economic activity in
sociocultural networks, particularly as it describes the spatial form of social relations (see
also Harvey 1982), but notes there is little explanation of how ‘ideas, trust, and values’ are
translated into productivity. Accordingly, an understanding of ‘crucial’ economic processes
such as commodification, industrialisation and development requires the employment of
cultural terms, such as ‘symbol, imaginary, and rationality’.
Peet identifies two schools of thought that have propounded this linkage between economy
and culture. The first examines the networks and embeddedness of economic processes
within society from an economic sociology perspective. For example, Mitchell (1995)
outlined the extended family assemblages of ethnic Chinese in Hong Kong business elites.
Inter-firm trust and the ‘sociocultural connections’ in the functioning of credit and
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information exchange were integral to the flourishing of a high-performing economic system
(see also Granovetter 1985). The second is illustrated in the ‘cultural materialism’ of E.P.
Thompson and Raymond Williams. The term ‘cultural materialism’ was coined by Marvin
Harris (1980) in The Rise of Anthropological Theory and is based on the “…simple premise
that human social life is a response to the practical problems of earthly existence” (Harris
1980: ix). Therefore the evolution of capitalism was not “…merely acting out [a] bourgeois
ideal”: the ‘logics’ of bourgeois ideology and culture are “…authentic components of a
history inconceivable without it” (Peet 2000: 1218).43 Contemporary research efforts within
cultural materialism have sought to better understand how corporations incorporate the
idiosyncrasies of culture, as culture has been identified as enabling the tacit knowledge which
enables the translation of cultural characteristics into ‘high productivity’ within modern
corporations (Schoenberger 1997).
The analyses of the economic sociology school emphasise social form (i.e., ‘networks’) over
cultural content (beliefs, ideas, and values communicated through networks) and context (the
‘ideological basis’ of social relations) (Peet 2000: 1217). Networks are thus ascribed agency
in the same manner as ‘productivity’, with people merely variables. Weber’s original focus is
criticised by Habermas for being too narrow in its examination of one ‘subtype’ of
rationality, namely that part of Western thought that lead to the institutionalisation of
instrumental capitalism and bureaucracy (Habermas 1981a). While the expressions of
purposive-rational institutions within capitalism and bureaucracy are “…of central
importance for modern societies” (ibid., p. 221), Habermas argues there are two other lines of
enquiry. One is the study of social movements such as democratic revolution and socialism
that also seek to institutionalise rationality; the other is the cultural sociology of the new
‘rationalised contemporary order’ (Habermas 1981a; see also Alexander 1991). These
alternative pathways do not necessarily lead to the model of rationality identified by Weber rather they point to alternative economic spaces resulting from diverse socio-cultural
evolution in how collectives and institutions deal with, among other things, knowledge.
Peet’s call (2000) for cultural geography to revisit mode of production theory and relate
culture to economic agency can be seen as fitting within Habermas’s option of cultural
sociology. Integral to this is the projection of “…interpretations of place-bound experiences”
(ibid.), a phenomenon that underpins indigenous cultures.
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Peet (2000) notes the theoretical influence of culture on economics is evident in Gramsci (1971) who
positioned a ‘civil society’ and institutions between the Marxist economic ‘base’ and political ‘superstructure’.
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Returning to Durie’s exposition of ‘Māori endurance’, a parallel discourse from Escobar
(2001) and others has argued for the reassertion of ‘place’ in the globalisation/modernisation
discourse (see also Bicker, Sillitoe et al. 2004). Escobar considers “The marginalisation of
place in European social theory of the nineteenth and twentieth centuries has been
particularly deleterious to those social formations for which place-based modes of
consciousness and practices have continued to be important” (ibid., p. 141). Escobar (2001)
traces the origins of the diminishment of ‘the local’ through a preoccupation of Western
philosophy, theology and physics with “…space as the absolute, unlimited, and universal”
(ibid., p. 143).
But within the ‘space of place’, codified in successive New Zealand legislative and policy
attempts to ‘develop’ Māori, Māori clearly continue what Ngata referred to as the ‘old time
paths’ (Sissons 2000). These paths are identifiable as ‘alternative economic space’ and are
predicated on Māori cultural logics. These logics are expressed through the institutional
means by which Māori seek to develop their land and resources, combining small-scale
geohistorical knowledge bases with externally sourced innovations. In some cases these
innovations derive from large-scale RS&T programmes. This kind of contemporary
development occurs in a context of fluid knowledge, moving through extensive networks of
potential and actual global reach. However, many indigenous people are locked into ‘fixed
historical capital’, manifested in their land and a foundational characteristic of their
development. The contrast is represented schematically below in Figure 2.
Indigenous peoples are not averse to change but express a desire to retain the autonomy of
their unique symbolic lifeworlds. If modernity is a rupture with tradition, and a demarcation
point between (supposedly) sustainable societies of the past and the (evidently unsustainable)
contemporary societies, indigenous peoples attempt to bridge this division by continuing with
selected expressions of their cultures, not least attempts at ecological stewardship, while
simultaneously negotiating the contradictions of universal development. Post-contact
indigenous development can be viewed in this light, manifesting itself as a synthesis between
geographically-fixed historical capital, primarily ‘traditional’ lands and associated resources,
and the institutionally-fluid use and control of knowledge.
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Figure 2: Capital and knowledge ‘coordinates’ of indigenous development
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By focusing on the role that eco-cultural institutions play in innovation diffusion, we begin to
draw together the theoretical threads running through the chapter thus far and consolidate our
concept of cultural economy. These threads began with the interpretation of sustainable
development as resilience; the identification of innovation diffusion patterns that reduced the
resilience of indigenous communities; the elevation of RS&T institutions in the management
of knowledge relevant to resilience; and finally the nomination of indigenous eco-cultural
institutions as integral nodes in the networks enable specifically indigenous resilience. Earlier
it was stated that culture in this sense is considered to be transcendent to economic
development, by which can also be said that development is immanent to culture.

2.4

Conclusion

This chapter has presented the relationship between culture and economics as integral to
sustaining development, first through instrumental roles in innovation and its diffusion, and
second as providing the means to recognise successful development. Modern society is
networked such that innovation diffusion can be identified in the activities of a wide range of
institutions. Membership of these networks, and therefore modern society itself, has been
assumed to require the ‘casting off’ of traditions. But resistance to this aspect of development
is widespread in the conflict between production subsystems and the traditions retained
within lifeworlds that lie at the heart of cultural diversity. As productivity and profit are
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sought within diverse and dynamic environments, both in biophysical and socio-cultural
terms, there is also considerable interest in research strategies designed to inform relevant
decision-making processes. It is the exclusion from these and other networks that have
effected the marginalisation of indigenous peoples.
Economic discourse has responded by increasingly including the idiosyncrasies peculiar to
bounded social groupings, such as ethnic or indigenous communities, although their
participation is often partial, and primarily sought to further the instrumental goals of
purposive-rational subsystems to the detriment of indigenous lifeworlds. As carriers of a
distinct matrix of ‘cultural logics’ expressing an alternative rationality that is all-too
cognisant of Western ascriptions of both the ‘rational’ and the ‘traditional’, Māori collectives
have continued to evolve along alternate lines than the ‘standard’ Weberian industrial
capitalist culture. The question raised in this chapter’s first paragraph - how to integrate the
strategies of resilience of Māori communities into current understandings of innovation and
economy – can now be answered. The resilience of Māori can be understood as a regional
development problematic: the use and control of fluid knowledge is brought to bear upon the
sustainable development of fixed historical capital (land and its associated resources) through
the activities of both Māori and non-Māori eco-social/eco-cultural institutions.
Interaction between the Māori cultural economy and other economies continues. These
interactions can be defined by the trade and transfer of innovations, i.e., the diffusion
processes that see innovations from research ‘cores’ become adopted within indigenous
‘peripheries’. These processes are affected by policies (Māori and non-Māori), the
characteristics of the innovations (such as the peculiarities of biological innovations), and the
establishment, evolution and always-possible demise of institutions that attempt to govern
these innovation diffusion processes. What Māori collectives appear to be asserting in their
resilience strategies is the expansion of their cultural economy into and in parallel with the
New Economic Space of a highly dynamic neo-liberal economy.
It was not the purpose of this chapter to idealise either innovation or the traditions of
indigenous peoples that do endure. Participation in innovation diffusion processes by
marginalised communities is fundamental to their successful development. While
modernisation sought to eradicate traditions as being not just unconducive but antithetical to
universal development goals on a global stage, resistance came from localised responses
where collective embeddedness in territorial occupation not only provided a source of
geohistorically unique knowledge, but unique cultural identities. How do Māori engage with
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and/or occupy ‘New Economic Space’ but remain ‘Māori’? Methods to identify, observe and
analyse the ‘necessary and sufficient’ configurations of policy, technology and institutional
innovations that lead to the resilience of indigenous communities are treated at length in
Chapter 3.
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Chapter 3: Research Methods: New Approaches to Innovation
Diffusion
3.1

Introduction

The previous chapter discussed the theoretical framework in which economic, environmental,
social resiliencies are framed according to cultural logics. Fixed capital assets (i.e., traditional
territories) remain a fundamental source of identity and meaning for Māori. Development of
these assets requires ‘capturing’ the necessary knowledge, which is highly fluid in the New
Economic Space, through institutions that mediate Māori and non-Māori cultures. There are
two challenges to investigating this framework. The first challenge involves the tension
between marginalised communities and those aspects of state and corporate power that hinder
their self-determination. In New Zealand, like other ‘Settler’ nation-states, this conflict has
led to a critical attitude by indigenous peoples RS&T practice.
The second challenge to researching indigenous development is the recognition and
appropriate analysis of the mechanisms that affect community resilience. Māori are a diverse
group who identify primarily, but not solely, to particular territories through primarily, but
not solely, genealogical links. Where these parcels of land are put to productive use, the
owners have engaged in the market economy. In this context, associated innovation diffusion
processes are part of a wider and highly dynamic context of ecological systems, politicaleconomic processes, institutions, people(s), and culture(s). Identifying methods suitable for
making a response to these two research challenges will be the focus of this chapter.
The chapter begins with an overview of how social scientists have attempted to (a) compare
extensive social systems, (b) work with marginalised groups, and (c) examine interacting
biophysical, agro-ecological, and sociotechnical systems. The first section introduces social
research as a comparative science and discusses a number of problems associated with such
research. Researchers working with Māori communities can often only access a few case
studies – a point that will be discussed in greater detail in the relevant section – and
Qualitative Comparative Analysis (QCA) is capable of examining a limited number of cases.
The section finishes with a discussion of ‘Fuzzy Set’ logic that extends QCA to enable the
analysis of the ‘partial membership’ that, it will be argued, Māori growers display in agrifood networks and the associated innovation diffusion processes.
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The second section outlines Kaupapa Māori Research (KMR) as a set of principles that
address research relationships with Māori communities. KMR principles can be seen as
applying to any research sensitive to the ethical and professional challenges of working with
individuals and groups. It is argued, however, that KMR is more than just an instrumental
means of progressing research. It can be seen as mutually constitutive of the empowerment
that engagement with RS&T institutions purports to ‘give’ Māori.
The third section focuses on other approaches used or considered in this thesis. The first is
Actor-Network Theory (ANT) that informed much of the thinking of this thesis while not
being explicitly followed as a methodological framework. ANT’s value is in its acceptance of
the heterogeneous character of networks such as those described by the approach of SOP.
The position adopted by ANT practitioners is to view networks as extensive and dynamic
A second approach is Systems of Provision (SOP) analysis that examines production as the
provision of recognisable categories of products. SOP extends standard commodity chain
analyses by including consumption, a stage that is particularly relevant to agri-food networks.
The products which this current research is interested in are those labelled as ‘Māori’ and/or
‘indigenous’ which comprise a unique category of products through their reliance on both the
traditional economy of an indigenous people and the advanced marketing and research
strategies of the New Economy.
A fundamental approach to this thesis is participant observation. As a method of data
gathering, participant observation has sometimes restricted opportunities in this current
research, and sometimes expanded them. The last section outlines how these approaches
have, in combination, contributed to this thesis in providing unique insight in the
identification of, and access to, data for analysis according to Fuzzy Set/Qualitative
Comparative Analysis (fs/QCA). However, although fs/QCA could be considered the primary
methodology for this current research, because its operationalisation has relied heavily on
SOP and participant observation (under the ‘auspices’ of KMR), fs/QCA can be interpreted
as the overarching frame by which three seemingly disparate approaches are combined for
analytical purposes.

3.2

Comparative Analysis

This section begins with a brief introduction to comparative analysis, using the works of John
Stuart Mill to highlight the approach and outline some basic issues. It will then present, in
detail, Qualitative Comparative Analysis (QCA) as one methodological approach for small-N
51

studies enabling the identification of causal pathways to nominated outcomes. An extension
of QCA, fuzzy set/QCA, will then be discussed as providing a method to investigate the
partial membership characteristics of Māori growers in agri-food networks. Strategies for
investigating causation through identifying ‘necessity’ and ‘sufficiency’ will then be
presented before the use of these strategies within fs/QCA are discussed.
The methodological foundations for comparative studies can be traced to Mill and the
publication of his System of Logic in 1843.44 Mill outlined two main comparative methods for
causal analyses of empirical phenomena. They are:
•

The Method of Difference, whereby instances of a phenomenon occurring are
compared to instances where it does not, to identify regularities.

•

The Method of Agreement, whereby different instances of a phenomenon are
compared to determine commonalities.45

Mill argues “The Method of Agreement stands on the ground that whatever can be eliminated
is not connected with the phenomenon by any law” (Neuman 1997: 228-229). In the words of
Lipton, “Thus we come to believe that hangovers are caused by heavy drinking” (Lipton
1998: 424). The Method of Difference has for its foundation, that “…whatever cannot be
eliminated is connected with the phenomenon by law” (Mill 1862, cited in Wad 2001). Mill
considers the Method of Difference to be the superior method and sees its application
(“…particularly common and self-conscious”, Lipton 1998: 424) in the experimental
procedures of the ‘natural sciences’. In these contexts, an experiment seeks to manipulate
circumstances to identify causality.46
While innovations within the natural sciences of the Post-Enlightenment period provided a
spur to social scientists, attempts to emulate them were often misguided, sometimes seriously
so.47 For Goldthorpe, attempts to conceive of human existence as somehow replicating that of
‘ants or chickens’, and therefore amenable to the reductive methods of the physical sciences,
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Losee (1993) notes that Mill was “…an effective propagandist” for the inductive methods of Duns Scotus,
Ockham, David Hume and Herschel (ibid., p. 154).
45
The other three methods are ‘The Indirect Method of Difference’ (essentially the application of the Method of
Agreement on counterfactuals); ‘The Method of Residuals’; and the ‘The Method of Concomitant Variations’.
(Mill 1856, Vol. 1: 419-442). See Wad (2001) for an outline of Mill’s methods as they relate to QCA and
several other sociological methodologies.
46
Mill did not, however, accept that accurate prediction proved any theory. In contrast, William Whewell, the
prototype ‘natural’ scientist, argued that a good hypothesis “…ought to foretell phenomena which have not yet
been observed” (1840, cited in Musgrave 1995: 296).
47
Mill (1856) supports the methodologies used by the natural sciences but admits to difficulties in applying
similar rigour in the social sciences where researchers are ‘without the means’ of making artificial experiments.
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ignores the subjective meaning of human behaviour (Goldthorpe 1969). Indeed eliminating
the biases inherent in ‘subjectivity’ of any researcher was one of the goals of the reductive
methodologies of the so-called natural scientists: ‘culture’ could only cloud analysis.
But within the social sciences, dismissing the “…set of learnt beliefs, values, and symbols”
(Goldthorpe 1969: 11) was neither possible (see Habermas 1971), nor desirable. Roles for
both individual agency and collective, cultural, bias in closing any sociotechnical gap is
accepted (see, e.g., Blaikie 1975). Every individual adoptive unit is infused by this dual
nature in negotiating innovation diffusion networks. Understanding the complexity of
individual cases will require intensive effort on the part of researchers who wish to engage
with, among other groups, ethnic communities.
An interesting feature of case-oriented social research noted by Ragin (2000) is the ‘sharp
divide’ between those researchers who do small-N qualitative studies from those who
undertake large-N quantitative studies, graphed in Figure 3 below. At the small-N end of the
x axis in Figure 3 are many ‘classic’ examples of comparative social research. For example,
Theda Skocpol compared the social revolutions of three countries: France in 1789, China
1911-49, and Russia, 1917 (Skocpol 1979). Researchers accumulate substantial, often
qualitative, data and put forward logical arguments as to which particular causes are
connected strongly enough to nominated outcomes that they can be described as ‘causal’.

Figure 3: Plot of the relative number of studies against N of cases in each study
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Source: Ragin 2000: 25.
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In contrast to the ‘few cases/many variables’ is the ‘many cases/few variables’ approach.
Methods used by this approach are typically quantitative and are found predominantly at the
‘large N’ side of the horizontal axis. Herrnstein and Murray (1994) analysed data from the
US National Longitudinal Study of Youth that has tracked thousands of US citizens from the
1980s. The resulting publication, The Bell Curve, presented, among other findings, a
controversial correlation between race and intelligence whereby ‘Blacks’ were ‘proven’ to
have a lower IQ than ‘Whites’.48
Social scientists have practiced and theorised a number of approaches to the construction of
typologies and rules of classification in research. The practice of abstracting social
phenomena for analysis is standard. Ragin (2000) notes the use of ‘higher-order constructs’,
formed by aggregating certain variables into coherent sets. Theda Skocpol, whose work
features in many methodological discussions (see, e.g., Goldthorpe 1997; Fairburn 1999),
describes the use of ‘macro-variables’ in her analysis of historical events. The identification
of macro-variables relevant to innovation diffusion processes and Māori horticulture forms a
significant part of the next chapter.
Mill acknowledged that eliminating all but the cause or causes of a phenomenon from the
array of empirical evidence in the social sciences is not possible for most studies, even when
experimental techniques are adopted. Some researchers argue that it is impossible to truly
compare any events as they are unique geohistorical occurrences that will not be repeated and
cannot be replicated. Therefore, identifying causality in social phenomena is difficult because
of the diversity of cases and the complexity of their interactions with the world. However,
social scientists have responded with innovative and rigorous techniques to address the
difficulties of comparative work. An outline of one methodological development that engages
with issues of diversity and causality, Qualitative Comparative Analysis (QCA), is presented
below.

3.2.1

QCA Approaches: An Overview

This subsection outlines QCA through the ‘analytic devices’ by which QCA interprets cases
as configurations of selected characteristics. QCA’s schematic representation of cases and
their individual configurations will be outlined to show how the identification of pathways to
a nominated outcome is achieved. QCA was developed by Ragin (1987, 1994) to aid the
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The construction of race, ethnicity and culture, and the influence these societal characteristics have, or are
assumed to have, on political-economic outcomes are important issues in modern society. See, e.g., Gould 1996.
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investigation of causal complexity by utilising set-theoretic methods (“…implicit’ in most
social science discourse”, Ragin 2000: 6) in comparative studies.49 QCA involves the
examination of different ‘configurations’ of causal factors in producing different outcomes.
Central to this configurational thinking is property space, an ‘analytic device’ that
conceptualises cases as combinations of ‘qualitative attributes’ (Ragin 2000: 181; see also
Lazarsfeld and Barton 1951). ‘Property space’ is analogous to the use of coordinates to map a
location in spatial terms. The simplest property space is that of dichotomous attributes:
voters/non-voters, capitalist/proletarian, White/Black, settler/native (Barton 1955). Ragin
describes this use of binary classification as ‘crisp’ thinking: a case is either a member of a
set or it is not.
Property space can be simplified through ‘reduction’, when a researcher combines categories
to eliminate distinctions that are considered less relevant (Barton 1955). While numerical
indices and the weighting of variables can be used to distinguish relevance, reduction can be
also be for pragmatic reasons, avoiding ‘rigid’ and ‘arbitrary weighting’ (ibid.). Reduction is
especially useful when a researcher is faced with limited diversity.
Property space can also be analysed to show how it is defined, how cases are located within
it, and why and how reductions were performed. This type of analysis has been termed
‘substruction’ as it illuminates the ‘substructure’ of property-space (see Barton 1955: 50-53).
Barton provides the example of community leadership, often described as a dichotomy binary
between the ‘cosmopolitan’ versus the ‘locally oriented’ leadership type. The binary is based
on anthropology’s distinction between folk and urban communities (ibid.). When these
‘types’ are investigated, they are found to be ‘clusters’ of many different attributes. A
‘cosmopolitan’ leader is distinguished from a ‘local leader’ by “…his (sic) geographical
mobility, his education, his channels of becoming a leader, his interests [and] communication
behaviour” (ibid., p. 50). Barton describes reduction and substruction as ‘typological
operations’ because they link any ‘system of types’ with an ‘attribute space’ (ibid.).
QCA enables the investigation of a limited number of cases, based on the collection of
substantial knowledge for each case (Ragin 2004). Cases are typically macro-social, e.g.,
environmental conflicts (Hellstrom 2001), unionism (Brueggemann and Boswell 1998), and
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Ragin and Rihoux (2004) list five different uses to which QCA can be put: to summarise data; to check the
coherence of data; to help in the testing of hypotheses or existing theories; enable a quick test of assumptions;
and to help in developing new theoretical assumptions (ibid., p. 8-9).
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ethnicity (Derrickson and Anderson 2000), with research primarily undertaken in political
studies and history departments. The use of QCA for micro-social studies is not common.
One example is Soulliere (2005) who examined police decisions in prosecuting sexual
complaints, with 35 case studies, showing the combinatorial nature of police decision-making
that was not apparent from previous additive linear analyses.
QCA has wide application for researchers who tread a ‘middle path’ between the ‘narrow
depth’ of qualitative studies and the ‘shallow breadth’ of quantitative work by including
‘holistic’ information from an in-depth knowledge of cases (Mayell and Fairweather 2000:
15; Krivokapic-Skoko 2001).50 Ragin and Rihoux (2004) describe three main stages to QCA.
The first stage begins with the dichotomous coding of selected variables that are then
presented in a truth table. Truth tables are schematic representations of causal configurations
and outcomes based on in-depth knowledge and theoretical knowledge of selected cases.
Data is transformed into nominal form by using the binary yes/no; ‘yes’ means the presence
of a variable and ‘no’ its absence, scored ‘1’ and ‘0’ respectively. The selected causal factors
that are considered to characterise each case are called ‘independent variables’.51 Each case is
assessed for the particular outcome or ‘dependent variable’ being investigated. A data table is
then constructed where the combination of yes/presence and no/absence measures are listed
for each variable. Each case occupies a separate row with the final column containing score
for the outcome, similarly scored ‘1’ for present or ‘0’ for absent. Table 4 below displays a
hypothetical data table of three cases and three variables.

Table 4: Hypothetical data table
Case variable variable variable outcome
1
2
3
1
1
0
1
1
1
0
0
0
2
0
1
1
1
3

The second stage requires that the raw data matrix be recoded as a truth table. A truth table
‘elaborates and formalises’ the examination of cases studies that share certain causal
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Although quantitative research methods also investigate differences among case studies, such approaches seek
to explain any variation of one variable with variation in another, and typically use many cases.
51
The term ‘independent variables’ in the context of QCA does not equate to how the term is applied in the
statistical sense. Rihoux and Ragin (2004) note that this and several other ‘misunderstandings’ have led to
confusion and misplaced critiques of QCA.
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conditions to see if they result in the same outcome (Ragin and Rihoux 2004). Several
methods for recoding have been used. For example, input values in the truth table can be
given a letter code with ‘presence’ signified by the upper case, ‘absence’ by the lower case.52
Using the example of Table 4 above, Table 5 below gives the resulting hypothetical truth
table.
Table 5: Hypothetical truth table
Case
A
B
C
outcome
A
B
c
S
1
A
b
c
s
2
a
B
C
S
3
Note: Coding uses upper and lower case letters to represent ‘presence’ and absence’
respectively

This step can be extended beyond listing all empirically represented combinations and
includes representing each logically possible combination of causal variables. The number of
causal combinations is a geometric function (2ⁿ) where ‘n’ equals the number of independent
variables. Each possible combination occupies a separate row of the truth table, as the
example of Table 6 below shows. This example shows all possible combinations of variables,
and includes the frequency of combinations. Note that Row 7 has no empirical representation.

Table 6: Hypothetical truth table
Variable

Number of

A

B

C

outcome

instances

0

0

0

0

9

1

0

0

0

2

0

1

0

1

3

0

0

1

1

1

1

1

0

0

2

1

0

1

1

1

0

1

1

1

0

1

1

1

0

3
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Other terminology and symbolism has been used, such as a shorthand term or abbreviation for presence, and
the ‘~’ symbol proceeding the term for absence.
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Configurations of input values are amalgamated into a Boolean algebraic code. These initial
Boolean codes are called primitive expressions and use Boolean multiplication. Boolean
multiplication asserts the logical ‘AND’ where terms are combined. Continuing with the
example depicted in Table 4, where output value ‘S’ occurs with the primitive expression
‘ABc’ as it does in Case 1, this is to be interpreted as ‘S’ occurring when ‘A’ and ‘B’ are
present and ‘c’ absent, expressed as ‘S = ABc’ (see Ragin 1994: 120-129). Where ‘S’ occurs
with more than one primitive expression then these expressions are joined by Boolean
addition using the logical ‘OR’. Therefore, using the example above, Case 3 shows that ‘S’
also occurs when ‘a’ is absent, and ‘B’ and ‘C’ present, therefore ‘S’ will occur with ‘ABc’
OR ‘aBC’, and its primitive expression will be ‘S = ABc + aBC’.
Following this process of constructing primitive expressions, the first step in the Boolean
analysis is to combine as many compatible rows as possible. First, Boolean algebraic
minimization compares the input values of primitive expressions that have the same output
values. Where primitive expressions differ in the presence or absence of just one and the
same variable (i.e., they contain the upper and lower cases of a particular letter code), it can
be asserted that the presence or absence of that particular variable is irrelevant to the
outcome. The primitive expressions can therefore be simplified by eliminating the
corresponding letter code. Ragin states it formally as follows: “If two rows of a truth table
differ on only one causal condition yet result in the same outcome, then the causal condition
that distinguishes the two rows can be considered irrelevant and can be removed to create a
simpler combination of causal conditions (a simpler term).” (Ragin 1994: 125). These
‘minimised’ primitive expressions are called prime implicants. As a result of these steps,
QCA presents specific combinations of independent variables leading to nominated
outcomes.
In the third stage of QCA, results are reviewed and ‘referred back’ to case studies and theory
(Ragin and Rihoux 2004). This stage is aided by an interesting feature of QCA, namely its
treatment of non-observed configurations, logically possible combinations of causal variables
for which no empirical evidence was gathered. The challenge facing many social scientists is
the relatively small number of case studies researchers often work with: “The empirical world
almost never presents social scientists all the logically possible combinations of causal
conditions relevant to their arguments” (ibid., p. 11). This situation is further complicated by
focusing on configurations of ‘case aspects’ where social and political phenomena are often
limited in their diversity (ibid.). In the terminology of QCA, non-observed instances are
called ‘remainders’, and how they are treated is an important aspect of truth tables.
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Increasing the number of causal variables does not overload the computational steps of QCA
but may pose problems for the ‘interpretive power’ of the analysis (Ragin 2000: 246). The
QCA research process involves reflexivity on how methods treat the available data:
researchers revisit theory during the selection and coding of variables that have originated
from the data collection process. Mayell and Fairweather (2000) describe how recoding and
combining variables occurred as a result of preliminary analysis and enabled further analysis.
Ragin and Rihoux (2004) stress that the configurational logic of QCA cannot be considered
in isolation, and caution exercised before any minimal formulae are presented. They further
advise against being a ‘QCA monomaniac’ and acknowledge that QCA is best used in
conjunction with other methods (ibid., p. 9). A later section of this chapter presents three
other approaches that are used to inform the use of fs/QCA for this thesis.53
There are limitations to QCA, not least through its reliance on the ‘truth table’ and the
necessary reduction of causal factors to simple presence/absence dichotomies. The irony of
QCA attempting to ‘bridge the gap’ between qualitative and quantitative methods, while
maintaining one of the major limitations of the latter approach, was noted by Mayell and
Fairweather (2000: 31). Reducing large amounts of qualitative data to a relatively small
number of variables can be seen as “…a cost almost anathema” to rigorous qualitative
research” (ibid., p. 32).54 However, the collection and reflexive analysis of substantial
knowledge gathered by the researcher, who should have an intimate understanding of each
case and the property spaces investigated, mitigates this weakness.

3.2.2

Fuzzy Set Social Science

This subsection discusses Ragin’s extension of QCA to incorporate the concept of ‘Fuzzy
Sets’ (2000, 2003, 2004) as an approach to social causal conditions varying by degree. The
concept of differing by ‘kind’ and by ‘degree’ will be presented as providing valuable insight
into how complex social phenomena can be better understood. It will be argued that these two
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The use of free software, available online, is recommended where possible (Ragin, Drass and Davey et al.
2003).
54
Indigenous scholars have drawn particularly poignant criticisms of the historical comparative methodologies
of ‘racial science’ and its standard dichotomous distinctions between ‘White’ and ‘Black’/non-White (as
‘Yellow’ and ‘Red’ populations are also constructed ), or ‘settler’ versus ‘native’ (Fanon 1967, 1986). The
association of inherent deficits, of ‘character’, ‘intelligence’ ‘innovativeness’ and so on, that such distinctions
entail have infused the justifications of colonialism and modernisation. The infrastructural ‘deficiencies’ that
result from this interpretation of racism can be seen in the intergenerational vulnerabilities of indigenous
peoples. Any comparison of, say, Māori with Pakeha or non-Māori (Pacific Island and Asian comparisons now
regularly feature in the media and in government reports) needs to be aware that spurious or inane conclusions
are easily made from simplistic and superficial analyses.
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types of differences can be used to better describe the participation of Māori in innovation
networks.
Fuzzy set logic has featured in a number of different fields, from robotics to the stock market
(Kosko 1993; Haack 1996; Farkas 2001). In brief it is a methodology that seeks to enable
better decision-making in the face of ambiguity or complexity. ‘Fuzzy’ indicates that research
objects can exhibit degrees of membership in a nominated set (Ragin 2000). Fuzzy set QCA
(fs/QCA) broadens the QCA concept of property space to capture two aspects of diversity:
differences of kind and degrees of membership. Differences of kind exist where qualitative
distinctions can be clearly drawn: cases belong to different sets. For example, ‘crisp’ thinking
conceives horticultural produce to belong to one of two sets: organic or non-organic.
Membership of the set of organic production is increasingly defined by regulation and
monitored and audited by regulatory organisations and is explicitly described by certification
and labelling practices. These practices label ‘differences of kind’: horticultural produce is
either organic or it is not. In ‘crisp’ terms, the two subpopulations are interpreted as being
fundamentally different.
The acknowledgement of degrees of membership accepts the diversity that is reflected by
quantitative differences in how cases can variously belong to a set (Ragin 2000). In contrast
to the above crisp dichotomy, fuzzy sets allow for the scaling of membership, explicitly
acknowledging a ‘continuum of belonging’. Organic and non-organic production may not
necessarily be fundamentally different: there are degrees of membership to the set of organic
horticultural produce (Lockie et al. 2000; Campbell and Liepins 2001; Guthman 2004).55
Historically, organic growers operated through informal networks in which consumers
purchased ‘on trust’. Growers and consumers are faced with a range of practices within the
broader ethos of sustainable land use; efforts to standardize organic certification continue
(Wallace 2004). Organic production can therefore be interpreted as possessing ‘differences of
degree’ by which consumers and regulators recognise the attributes of ‘authenticity’, ‘local’,
and ‘sustainable’. A crisp set containing only certified organic production misses out cases
which may be largely organic in practice but not officially recognised as such. Thus there is a
rationale for interpreting organic production as a continuum and therefore amenable to fuzzy
set logic.
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See Raynolds (2000) for a comparison of the organic industry with the Fair Trade movement.
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The concept of ‘varying membership’ is more than just the incorporation of a continuous
variable into the analysis. Like QCA, the variable is ‘heavily infused’ with both theoretical
and substantive knowledge (Ragin 2000: 6). The conceptualising of populations and sets
necessarily uses theoretical perspectives: what is the case a case of? This aspect of fs/QCA
can usefully destabilise assumptions of homogeneity that lie behind the ‘structuring’ of
populations, case studies, and possible causal conditions. As a methodology, fs/QCA enables
social phenomena to be discussed in terms of belonging to nominated ‘sets’ that allows
specific configurations of set membership to be causally linked to specific outcomes.
Like QCA, fs/QCA is predominantly used in political and historical studies. Ragin’s work
has included an examination of the Bell Curve data, finding that all pathways explaining the
phenomenon of poverty contain parental income as a causal condition, i.e., it is a necessary
condition (Ragin 2006). Jackson (2005) investigated the rights of employees to be
represented on corporate boards, finding this ‘codetermination’ resulted from coordinated
collective bargaining, consensual political systems and concentrated corporate ownership.
Distinctions were found between a Scandinavian grouping that showed strong union density
and strong centre-left political parties, and a Germanic grouping that had less strong union
and leftist representation, and weaker investor rights. As with QCA, free fs/QCA software is
available online, and is recommended by its leading practitioners.
The fs/QCA approach explicitly searches for heterogeneity within supposedly given or preconstituted populations. Looking back to earlier mentions of racism in Chapter 2,
assumptions of homogeneity have accompanied and afflicted research on indigenous peoples
from first contact to contemporary modernising programmes. Variables considered relevant
for the ascription of membership to particular ethnic, cultural or territorial groups have been
as blunt as nose size and skull shape (see Gould 1996). Diversity-oriented research accepts
that what may appear at first sight to be a single population may be comprised of many
varying types. Ragin has argued that distinctions between types are more apparent when
cases are interpreted not as agglomerations of ‘analytically distinct variables’ but as
configurations of set memberships (Ragin 2000: 13). The ability of fs/QCA to investigate
‘partial membership’ is persuasive justification for utilizing it in research on innovation
diffusion and marginalised communities, given the ascriptions of non-adoption and nonparticipation given to indigenous peoples.
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3.2.3

Measuring Fuzzy Membership

Now that QCA and fs/QCA have been presented and the basic methods explained, this sub
section will outline how fuzzy membership is actually scored for analysis. Fuzzy membership
scores are a measure of the degree to which cases belong to the sets nominated by the
researcher for description and analytical purposes. Ragin specifies six steps in deciding on
how to score cases. The first step is to specify the relevant domain of the assessment,
beginning with the set of cases selected or available for investigation and the resonance these
cases have with the researchers’ theory or theories.
The second step in assessing fuzzy membership is to designate the degrees of fuzziness
relevant to the concepts being researched. The aim here is not to determine a case’s position
on a continuum, as a variable approach would do. The degree of membership of, for instance,
‘financially secure households’ might be more insightful than the comparatively simplistic
measure of ‘household income’ (a variable). Ragin argues this set theoretic approach better
describes social concepts than variables (see also Fiss 2005). This way of thinking also
exposes some variable-oriented interpretations as being irrelevant, for example the finer
distinctions between high-income households are not relevant to the concept of being
financially secure.
The third step in fuzzy set membership assessment requires the researcher to decide what type
of fuzzy set is best for each concept. Ragin offers a number of frameworks for the
transformation of crisp variables to fuzzy variables, reproduced in Table 7 below (see also
Ragin 2000: 167-168; Ragin and Geisel, 2002: 20-22). A simple three-value fuzzy set logic
allows cases to be located between full membership (‘1’) and full non-membership (‘0’) of a
set by adding a third value (‘.5’). More complex forms of fuzzy set logic are represented
below in Table 7. This table provides a framework for the measurement of ‘degree of
engagement’ by cases participating in selected networks: increasingly higher scores indicate
‘connectivity’ at greater scales. The justification for the assignment of each score relies on the
possession of substantive knowledge about each case; evidence and ideas need to be revisited
and scoring re-evaluated throughout the process of analysis.
The fourth step in assessing fuzzy membership is to determine the likely range of
membership scores. Ragin (2000) gives the example of the membership of welfare states in
the ‘ideal-typic social democratic welfare system’. While the Scandinavian countries might
achieve the top membership scores (say, 0.7- 0.8), no state could be expected to be ‘fully in’
this set (scoring 1.0). The range of membership for this set might, then, be set from 0 to 0.8.
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Table 7: Crisp versus examples of fuzzy sets
Crisp set
1 = fully in

3-value fuzzy
set

5-value fuzzy
set

7-value fuzzy
set

‘continuous’
fuzzy set

1 = fully in

1 = fully in

1 = fully in

1 = fully in

0.83 = mostly
but not fully in

Numerical
scores indicating
that degree of
membership is
more in than out
(0.5 < x < 1)

0.75 = more in
than out

0.67 = more or
less in
0.5 = not fully
out or fully in

0.5 = cross-over:
neither in nor
out

0.25 = more out
than in

0.5 = cross-over:
neither in nor
out
0.33 = more or
less out
0.17 = mostly
but not fully out

0 = fully out

0 = fully out

0 = fully out

0 = fully out

0.5 = crossover:
neither in nor
out
Numerical
scores indicating
that degree of
membership is
more out than in
(0 < x < 0.5)
0 = fully out

Source: Ragin 2000: 156, Table 6.1.56

For Ragin, this fourth step emphasises an important distinction between fuzzy-set analysis
and the conventional variable-oriented approaches. The conceptual midpoint of any fuzzy set
is 0.5, the ‘crossover point’ (Ragin 2000: 168). It does not matter that all selected cases have
scores greater (or less) than this value which is ‘calibrated’ according to theoretical and
substantive knowledge. As a qualitatively established ‘anchor’, it is defined by the researcher
with a rationale presented for each ‘breakpoint’ (Ragin 2004). In contrast, a conventional
variable analysis is anchored by the ‘mean’, “…an empirically derived measure of central
tendency”, calibrated according to (sample specific) means and standard deviations (Ragin
2000:169). Qualitative anchors should enable relevant and irrelevant variations to be
distinguished. For example, variation in GNP per capita among the world’s richest nations is
not relevant to membership in the set of rich countries.
The fifth step is the identification of empirical evidence that allows the appropriate indexing
of membership scores. For some studies, a conventional variable may be used, for example
using GNP per capita to decide upon a state’s membership of the set of ‘rich’ countries. It
might be possible to utilise several conventional variables to index membership in a single set.

56
Ragin now presents another version of this table that contains 4 and 6 value schemes without the 0.5 score.
See Subsection 7.6.1.
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However, in many studies, conventional variables may not be available or useful, and the
researcher may have to rely on qualitative evidence and in-depth knowledge of cases, and fit
membership to three, five or seven-value fuzzy sets (as in Table 7).
The final step for assessing fuzzy membership scores is the actual translation of empirical
evidence into scores. ‘Raw’ scores or other kinds of evidence are linked to ‘verbal labels’
which are in turn associated with the differing memberships in the particular fuzzy set being
constructed. Scores are open to reassessment over the course of investigation, an aspect Ragin
considers vital to the strength of fs/QCA as an expression of the “…dialogue between ideas
and evidence” (Ragin 2000: 171). While software has simplified QCA and fs/QCA, the steps
outlined above show that operationalising the methods still involves considerable effort on the
part of practitioners.

3.2.4

Analytic Strategies for Investigating Causation: Identifying ‘Necessary’ and
‘Sufficient’ Conditions

This section draws heavily upon Ragin (2000) and Fairburn (1999) to outline how ‘necessity’
and ‘sufficiency’ might be identified in causal relationships. The limitations imposed by
small-N character studies will also be discussed, with methods discussed to deal with these
constraints. The purpose of this subsection is to prefigure the use of fs/QCA in the
investigation of causal factors leading to eco-cultural resilience on the part of Māori growers.
A cause is necessary if its presence is always required for a particular outcome. A cause is
sufficient if its presence by itself produces a particular outcome. Causes that are both
necessary and sufficient will apply to all relevant instances of the outcome and, by
themselves, produce the outcome. Ragin (2000) considers these causes have the strongest
‘empirical scope’ and ‘power’, but such causes are rare in social research.57 Causes that are
necessary but not sufficient lack ‘empirical power’ as they only ‘work’ in conjunction with
other causes. Causes that are sufficient but not necessary lack ‘empirical scope’ as other
causes also bring about the outcome. Causes that are neither necessary nor sufficient do not
produce the outcome on their own and are not always present as an antecedent condition,
meaning they are weak in both empirical scope and power (see Ragin 2000, Chapter 4, and
Fairburn 1999, Chapter 4).

57

Fairburn refers to them as ‘supreme’ causes (1999: 91).
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Figure 4 below outlines in schematic form the investigation of both necessity and sufficiency
by cross-tabulating the presence or absence of an outcome with the presence/absence of a
cause. Having selected cases exhibiting the outcome in question, the researcher determines
whether one or more ‘causally relevant’ conditions are also present. In studies where the
researcher is limited to positive cases (negative cases may be unavailable, unclear or
potentially infinite), the researcher is restricted to assessing only whether a cause is
necessary. The test for ‘necessity’ involves only the first row of Figure 4, with the objective
being to find that there are no cases in Cell 1, i.e., there are no instances of the nominated
outcome lacking the particular cause.

Figure 4: Identifying necessary and sufficient conditions

Outcome
Present

Cause Absent

Cause Present

Cell 1

Cell 2

(Key cell for assessing

cases

necessity; must have

Row for test of
necessity

no cases)
Cell 4

Outcome
Absent

Cell 3
not relevant

(Key cell for
assessing
sufficiency, must
have no cases)

Column for test of sufficiency

Source: After Ragin 2000, Chapter 4, Tables 4.2, 4.3, 4.4, and 4.5.

Where a researcher believes that necessary causes are lacking, and that there are several ways
for the outcome to arise, the study may be restricted to determining whether a cause is
sufficient. In this analysis, only the second column is relevant, with the object being to show
there are no cases in Cell 4 (i.e., cause present but outcome absent). In both types of test, the
presence of cases in Cell 3, where both the cause and outcome are absent, are not relevant.
It is important to note that ascriptions of necessity and sufficiency only occur in conjunction
with theories that propose causal relationships: causal connections are not inherent in data.
This warning is particularly relevant when analyses such as those conducted in Chapters 5 and
6 are undertaken on property space that has: (a) reduced complex macro-social processes
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signifying ‘participation’, ‘culture’, and ‘adding value’; and (b) a substructure based on
observations of innovation diffusion processes.
One last aspect of case-oriented approaches is important. For many types of study,
particularly macro-social projects, the number of cases available for study is often limited, or
there may be limited empirical evidence for all the causal configurations that are possible in a
given situation.58 Findings on necessity and sufficiency are relatively meaningless when the
research relies on a single case: “After all, a case has everything in common with itself”
(Ragin 2000: 206, emphasis in the original). The advantage of a single case study is that the
substantive knowledge a researcher accumulates will hopefully enable better insight into how
the outcome came about. In looking for causal conditions that are possibly essential to a
unique outcome, the case is set apart from any possible comparison.59 It is not possible to
decide on whether causal conditions are either necessary and/or sufficient for the outcome.
Identifying ‘necessary’ and/or ‘sufficient’ causal conditions will require multiple cases to
allow cross-case investigations or comparisons. However, many projects have limited cases
available, and often lack empirical evidence for each logically possible combination of
causes. Researchers often make assumptions about the causal combinations that have not
been observed, noted above in Section 3.2.2 as ‘remainders’.
Ragin and Rihoux (2004) outline two QCA approaches to remainders.60 The first
(‘conservative’) method treats them as instances of the outcome’s absence when analyzing the
configurations for outcome presence; conversely they can be treated as instances of an
outcome’s presence when analyzing configurations for outcome absence. An alternative
approach for remainders is to treat them as ‘don’t cares’ (ibid.).61 This essentially allows the
researcher to incorporate remainders when doing so “…results in a logically simpler minimal
solution” (ibid, p. 8). Using remainders in this manner leads to more ‘parsimonious’ solutions.
Both approaches can be undertaken in fs/QCA, a task that can be performed by computer

58

Investigating a single case is ‘extreme’ in methodological terms. A study of a single case may be undertaken
because the case is unique or special in some way, i.e., it is of interest for research purposes because it exhibits a
particular outcome or it is thought to possess certain causal conditions (Ragin 2000: 205). A researcher may
assemble a large amount of data (generally qualitative) that provides considerable insight into the case. Many
Māori authors work with single cases drawn from their own whanau, marae and hapu experiences. See, e.g.,
Whannga 2004.
59
Ragin cites as an example Martin Lipset’s 1963 study of America, The First Nation: The United States in
Historical and Comparative Perspective.
60
Weber argued for the value of ‘thought experiments’ (1905, reprinted 1949) and this can be seen as
paralleling QCA practitioners ideas on remainders. Kuhn (1981) points out that thought experiments “…do not
provide an understanding of nature, but rather of the scientists’ conceptual apparatus” (ibid., p. 7).
61
The term originates with one of the sources of truth tables, the design of switching circuits (Ragin and Rihoux
2004).
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software. Isolating cases that share specific causal configurations is more difficult than in
standard QCA as each case’s membership score may be unique. Membership scores in the
outcome may also vary. Ragin has outlined how ‘fuzzy algebra’ can be used to assess fuzzy
subset relations (2004). These procedures will be utilised in this current research and are
described in the following section.

3.2.5

fs/QCA: the Assessment of Necessary and Sufficient Conditions

This section brings together the discussions above concerning QCA and the identification of
necessary and sufficiency conditions by outlining how fs/QCA can achieve the same result. It
has been argued that fuzzy set logic will enable useful insight into the membership of Māori
growers in New Economic Space. The purpose of this discussion is to outline how this
membership and its ‘degrees of difference’ can be analysed to identify causal pathways to
Māori eco-cultural resilience.
With fuzzy sets, a subset relation is indicated when membership scores in the set of a causal
condition or combination of conditions, are consistently less than or equal to membership
scores in the set of a particular outcome. Causal configurations identified from this set
relation can be interpreted as sufficient for the outcome (Ragin 2005).
Assessing necessary and sufficient conditions can take two general forms in ‘standard’
fs/QCA (Ragin et al. 2003: 68). According to the ‘veristic’ approach, all cases that conform
to a particular configuration must display the relevant outcome. With small-N studies this
method is the only one available. Alternatively, the probabilistic approach applies formal
statistical tests, relying on ‘linguistic qualifiers’ that correlate to benchmark propositions. The
researcher must conduct a formal test of the hypothesis that an observed proportion is greater
than the benchmark proportion. This method might see a researcher claim, for example, that
if significantly greater than 0.8 of the cases displaying the configuration of causes also
display the outcome, then that configuration is ‘almost always’ sufficient (ibid.).
The truth table stage of QCA outlined in Section 3.2.1 is important for analysing causal
relationships with ‘crisp’ set thinking and its presence/absence dichotomies. Fuzzy Sets,
however, while enabling the scoring of partial membership for cases, do not facilitate sorting
cases according to their causal combinations in a truth table. Ragin provides a method to
reformat fs/QCA data to crisp truth tables via three ‘pillars’ (Ragin 2005). The first is the
correspondence between ‘corners’ of the property space, defined by fuzzy set causal
conditions, and the rows of a ‘crisp’ truth table. The multi-dimensional vector space in
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fs/QCA will have 2ⁿ rows where n is the number of causal conditions. In Table 7 below, the
hypothetical 3-dimensional vector space has 8 ‘corners’ (i.e., 2³).
The second pillar in constructing truth tables from fuzzy set data is the assessment of the
distribution of cases across all logically possible causal configurations. Some corners may
have many cases with strong membership scores, others only a few cases with weak
membership or with no cases at all, i.e., there may be no empirical evidence of a particular
combination of causal conditions. Each of the five hypothetical cases below in Table 8 shows
unique membership configurations.

Table 8: Hypothetical multidimensional vector space for five cases and three causal
conditions
Case

A*B*C

A*B*c

A*b*C

A*b*c

a*B*C

a*B*c

a*b*C

a*b*c

1

.10

0

.10

.10

.70

.30

.10

.10

2

.20

0

.40

.20

.60

.10

0

0

3

.10

.20

0

.60

.10

0

.30

.10

4

0

.20

.20

.20

0

.70

.10

.20

5

0

.10

.10

0

.60

0

.10

.30

n > 0.5

0

0

0

1

3

1

0

0

Note: ‘*’ is read as ‘and’. Thus row one/column one is read as ‘Case 1 has membership of 0.1
in the causal conditions A and B and C.

Table 8 lists the eight corners of the three-dimensional vector space formed from three
(hypothetical) fuzzy sets and shows the degree of membership of each case to each corner.
The first three and last two of these corners (columns 2, 3, 4, 8 and 9) lack memberships
strong enough (i.e., over 0.5, the cross-over point of being more ‘in’ than ‘out’) to warrant
serious consideration as causal factors. This stage of the analysis is important for establishing
a ‘number-of-cases’ threshold to identify those combinations that can be considered relevant
and those that are ‘remainders’. The threshold must reflect both ‘the nature of the evidence’
and the type of study being undertaken (Ragin 2005). Small-N studies may rely on a
threshold of just 1; large-N studies may limit analysis to those corners that are represented by
two, three, or more cases. Factors to consider are the total number of cases and causal
conditions, the understanding a researcher has for each case, and the precision possible in
calibrating fuzzy memberships (ibid.).
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The third pillar in building truth tables from fs/QCA data is the assessment of the consistency
of evidence for an argument that a causal combination is a subset of the outcome. The ‘key’
set theoretic relation remains the subset relation. Cases exhibiting a particular outcome that
also share a causal configuration constitute a subset of instances of that outcome. Ragin
describes how the subset relationship can be identified as an ‘upper triangle plot’ when cases
are plotted with their memberships in causal conditions along the x axis and memberships in
the outcome along the y axis (2003:2). Consider two hypothetical fuzzy sets: ‘students who
study hard’ (the causal condition, plotted along the x-axis), and students who ‘score well in
exams’ (the outcome, plotted along the y-axis). Ragin (2000: 235) lists several ways to
perform well in exams: “…geniuses, cheaters and those who bribe the examiner”.
Membership in the fuzzy set ‘studied hard’ will be a subset of (i.e., less than or equal to)
membership in the fuzzy set of ‘scored well in exams’. This is shown by an upper-triangle
plot, portrayed below in Figure 5. Cases in the upper-left corner of the plot are students who
performed well in their exams without studying hard, i.e., other causes were involved. The
data suggests that studying hard is a sufficient but not a necessary causal condition for doing
well in exams.
Cases with strong and weak membership in the causal conditions are weighted equally in the
calculations of fs/QCA but differ substantially in their relevance to the set-theoretic argument
(Ragin 2003). If a case has membership of only 0.2 in causal condition X (more ‘out’ than
‘in’), and 0 in the outcome Y, it is interpreted as being just as inconsistent as a case scored as
1.0 in X and 0.80 in Y, despite the second case being a better instance of the causal
combination and therefore a more glaring inconsistency. Noting the ‘commonsense idea’ that
“…cases with strong membership in the causal conditions provide the most relevant
consistent cases and the most relevant inconsistent cases” (ibid.), Ragin’s alternative measure
of consistency uses fuzzy membership scores. The sum of all membership scores in the
causal condition can be interpreted as a maximum value (the denominator), and the sum of
consistent scores (i.e., those less than or equal to the corresponding outcome membership
score) can be used as the numerator.
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Figure 5: The ‘upper triangle plot’

Source: Ragin 2000: 236.

Ragin does not discuss ‘coverage’ directly in Fuzzy-Set Social Science. Most uses of QCA
and fs/QCA typically result in several Boolean statements of causal configurations that are
linked to a nominated outcome. Any given outcome may be an expression of equifinality, i.e.,
the outcome may have resulted from several different pathways. The different pathways are
generally treated as ‘logically equivalent’ as they are substitutable, however they may well
differ in the amount of empirical evidence for each combination. In crisp-set analyses,
assessment of the proportion of instances of each pathway is a direct indicator of the
‘empirical importance’ of relevant causal configuration (ibid.). Those pathways less travelled,
i.e., which have low coverage, are less important.
Ragin (2004: 15-16) provides a step-by-step guide to the approach using the software
developed for QCA and fs/QCA. These steps were followed for analysing results of this
thesis and are reproduced below:
1. Create a data set with fuzzy membership scores.
2. Input this data into the fs/QCA software.
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3. Select causal conditions and specify the outcome for constructing the truth table
(Using the fs/QCA software this is achieved by clicking ‘Analyze’, ‘Fuzzy Sets’, and
‘Truth Table Algorithm’). The resulting table will have 2ⁿ rows, corresponding to the
different ‘corners’ of the vector space. In each row is recorded the number of cases
with greater than 0.5 membership in the vector space; the total number of such cases is
recorded in the column ‘Number’. Table 9 below shows the template that is produced.
Table 9: fs/QCA truth table window, with four causal conditions (K)
K1

K2

K3

K4

Number

Outcome yconsist

Row
1
Row
n

The ‘yconsist’ column reports the degree to which each causal combination is a subset
of membership in the outcome, i.e., whether that particular combination satisfies an
argument of sufficiency. Those less than 0.5 are inconsistent.
4. The researcher selects a ‘frequency threshold’ to apply to the data in the ‘Number’
column. If the study is a small-N project, the threshold could be just one. For large N
studies, a more significant threshold should be chosen, according to the distribution of
cases. This is accomplished within the programme by clicking on any case in the
number column and then opening the ‘Sort’ menu, and then ‘Descending’. After
selecting a threshold, all rows not meeting it are deleted. Again this is easily
accomplished within the software programme by clicking on the first case falling
below the threshold in the number column, opening the ‘Edit’ menu, and clicking
‘Delete current row to last’. The truth table now lists only those rows (i.e., corners of
the vector space) that meet the frequency threshold.
5. The researcher selects a ‘consistency’ threshold to distinguish those causal
combinations that are subsets of the outcome from those that are not. To determine
this, the ‘yconsist’ column is examined to show set-theoretic relationships. Generally,
values below 0.5 indicate inconsistency. (Negative values indicate strong
inconsistency.) Scores can be sorted in descending order to clarify their distribution.
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6. At this stage it is necessary to input ‘1’s and ‘0’s in the outcome column. Using the
threshold value selected in Step 5 above, ‘1’ is entered when the consistency value
meets or exceeds the threshold, and ‘0’ otherwise.
The analysis can now be given over to the programme, achieved by clicking ‘Continue’. The
subsequent window (‘Truth Table Analysis’) allows several options for the treatment of
remainders and will be noted in the relevant sections of data analysis. (See Ragin et al. 2006
for a comprehensive outline of the software programme).
The fs/QCA software was used for aspects of this current research although evaluating results
and framing conclusions draws on the insights gathered from participant observation,
interviews and Actor-Network Theory. Interpreting necessity and sufficiency by these
approaches will still rely on a researcher’s ‘substantive and theoretical knowledge’ and
“…does not follow automatically from the demonstration of the subset relation” (Ragin 2005:
6). To operationalise these methods, it is necessary for a researcher to have both an
understanding of theoretical concepts and substantial knowledge of selected cases to score
memberships in the chosen sets.

3.2.6

Summary: fs/QCA, Innovation Diffusion, and Māori Development

This subsection gives an extended summary of the preceding discussion on QCA and
fs/QCA, outlining the relevance of these methodologies for investigating the participation of
Māori in innovation diffusion processes. Recapping on Chapters One and Two, innovation
diffusion has been described as an array of phenomena operating within a ‘networked
society’. Participation in this networked society is analogous to membership. Full
membership (‘1’) is represented by adoptive units that are early adopters, occupy the upper
hierarchy or act as sources of innovation. Non-membership (‘0’) could represent nonadopters, lower hierarchy, and/or passive receivers of innovation.
Preliminary research on this thesis showed that Māori growers could not be considered nonmembers of the set ‘Participants in Agri-food Networks’. The presence, utilisation, and hopes
for further productivity from an introduced species, the potato, drew Māori into a global
network of Plant Genetic Resources (PGR), pests and diseases, technologies, and research
programmes. In fact, the emergent Māori growers who form the bulk of case studies for this
current research came to the attention of RS&T institutions by being members of a small but
innovative network actively seeking greater participation. However, neither could Māori
growers be considered full-members, possessing all innovations they could conceivably need,
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adopting them at will and controlling the processes of diffusion. Instead they engage with
other collaborators to a greater or lesser extent, contingent upon perceived needs, wants, and
capacity, available information and resources, the results of trialling, and the actions of other
participants in the networks.
Māori growers should be expected to show a continuum of belonging, whereby cases
variously belong to different sets. It is this characteristic of ‘partial membership’ that is a
fundamental feature of innovation diffusion for marginalised communities and a strong
justification for considering fs/QCA a robust methodology for research on Māori
participation. Further justification for using fs/QCA to analyse Māori horticulture is two fold.
First, QCA is designed to reveal causal combinations, therefore supporting the object of this
research in identifying necessary and sufficient conditions for sustainable Māori
development. Second, while Māori are not excluded from the relevant networks, they cannot
be said to occupy positions of full participation. It is reasonable to investigate to what extent
Māori do engage in, for example, agri-food networks, and what effects these interactions
have upon the resilience of Māori.
The methodology of fs/QCA is used despite the criticisms raised by indigenous scholars
about the dangers of simplistic categorization of indigenous peoples (see, e.g., Smith 1999).
The most notorious example of this is the assumption of crisp membership to ‘race’, leading
to the discourse on blood quantum that correlates a number of negative connotations with the
existence of indigenous (i.e., non-European) ancestry. However, the ability of fs/QCA to
recognise the ‘partial membership’ of marginalized communities in a networked society
forms a substantial justification for using such a methodology.
The small-N character of this current research poses a number of analytic challenges to which
fs/QCA methodology provides some mitigation. Hägerstrand explained his use of data from a
single area as “…a regrettable necessity rather than a methodological subtlety” (1967: 1).
Small-N studies are a feature of many research projects by Māori scholars. It will be seen in
the following section that this is a ‘methodological subtlety’.

3.3

Kaupapa Māori: The Counter-diffusion of Indigenous Practice?

This thesis investigates the concept of Māori eco-cultural resilience but has not yet discussed
the broader socio-cultural context in which such a concept has arisen. The following section
rectifies this omission by outlining Kaupapa Māori as ideas and practices specific to the
methodology of the indigenous people of New Zealand. The methodology is first discussed
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through the idea of matauranga Māori (Māori knowledge and philosophy) in the
revitalisation of Māori society, and second, through a presentation of research principles
(Kaupapa Māori Research) as practical guidelines for proceeding with research in
collaboration with Māori. Together these two discussions will contribute to our investigation
of whether or not Māori are (re-)establishing themselves as a self-determining sector of the
New Zealand economy, and thus amenable to regional analysis.

3.3.1

Matauranga Māori: Māori Knowledge and Philosophy

This subsection will outline how the revitalisation of Māori culture manifested itself within
contemporary New Zealand RS&T strategies. One aim of this outline will be to introduce
Māori approaches to research, of which this thesis is one example. Another purpose is to
further explain concepts of Māori development leading to a better appreciation of the central
concept of eco-cultural resilience.
The Māori ‘Renaissance’ was first recognised as a social movement in the 1970s.62 It took the
form of an incremental and often localised revitalisation of such expressions of Māoritanga
as te reo (the language), arts and crafts, kapahaka (cultural performances), and literature.
These cultural expressions were a corollary to the demographic changes of Māori through
urbanisation combined with a relatively high fertility rate, and their increasing politicaleconomic influence (Walker 1996; Durie 1998; Mead 2003; Durie 2005). The Renaissance
was also, and significantly, accompanied by a greater degree of political-economic influence
in broader legislative, commercial and philosophical contexts.
A significant change in the state-sponsored RS&T attitude to matauranga Māori has seen
Māori-specific research now included in RS&T strategies, accompanied by explicit
references to matauranga Māori and the theory and practice of Kaupapa Māori Research
(Bishop 1994, 1999; Smith 1999; Barnes 2000). ‘Matauranga Māori’ has been described by
a senior Māori academic, Hirini Moko Mead, as ‘[Māori] knowledge and philosophy’ (Mead
2003). The New Zealand Biotechnology Strategy Report (Ministry of Research, Science, and
Technology 2003: 20) interprets matauranga Māori to be “…a Māori world view that
embraces science and the development of science from within a cultural framework”. Garth
Harmsworth (1998) quotes Williams (1997) to define matauranga as “…the knowledge,
comprehension or understanding of everything visible and invisible existing in the universe”.
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In an interesting parallel development, the Cook Islands government, home to an ancestral Māori culture,
introduced a cultural traditions component to the secondary schools curriculum in 1975. See Sissons 1998.
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Palmer (1994), in a review of contemporary RS&T in New Zealand, refers simply to ‘Māori
traditional knowledge’. Ngai Tahu historian, Te Maire Tau considers matauranga Māori to
be an epistemology, explicitly linked to the tradition of whakapapa and its role in oral history
(Tau 2003b). Bill Kapea, an environmental and heritage advisor for Ngati Whatua, describes
matauranga Māori in the 2004 Landcare/Manaaki Whenua Annual Report as “…the
explanation of human behaviour that is based on traditional concepts handed down through
the generations” (LandCare 2004: 32).63 These various definitions show Matauranga Māori
originates from, and continues the expression of, distinct Māori traditional attitudes and
practices around knowledge.
Some non-Māori commentators have expressed either reservations or complete scepticism
about the rigour or applicability of matauranga Māori in contemporary settings. ‘Opponents’
to matauranga Māori describe it as ‘irrational’, ‘unscientific’, standard tropes against the
‘ideological contagion’ status of non-Western philosophy identified by Blaut (see for
example Dickison 1994; Ross 2002a, 2002b). The debate concerning the role of matauranga
Māori in research combines ethical and practical challenges posed by the interaction of two
distinct knowledge and philosophical bases. In the negative sense, this sees any assimilation
or incorporation of matauranga Māori by so-called Western science as possibly detrimental
to the resilience of Māori culture (see, e.g., Smith and Reynolds 2002).64
In the positive sense, collaboration between Māori and non-Māori communities sees any
interaction as enabling the empowerment of Māori and thereby increasing cultural resilience
(Cunningham 2000; Roberts 1998; Hingston 2004; Lambert 2004). A well-known
whakatauki or proverb often used in defence of Māori adoption of non-Māori innovations
quotes Apirana Ngata, who wrote in a young girl’s autograph book (cited in Walker 2001:
397):
E tipu e rea mo nga ra o te ao.

Grow tender shoot for the days of your world.

Ko to ringaringa ki nga rakau

Turn your hand to the tools of the Pākeha for the

a te Pākeha hei oranga mo to tinana

well-being of your body.

Ko to ngakau ki nga taonga o o tipuna Turn your heart to the treasures of your
hei tikitiki mo to mahunga.

ancestors as a crown for your head.
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It is interesting to note that the Williams Māori dictionary, first published in 1844 (with a 7th edition
published in 1971) has no such term. Nor is it mentioned in Moon’s 2003 ‘Tohunga’, a biography of Hohepa
Kereopa, a senior tohunga of Ngai Tuhoe descent.
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This debate has recently focused on the possibilities of genetic engineering and includes concerns over
intellectual property rights. See Royal Commission on Genetic Modification 2001, especially Appendix 3,
Section 4.
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This thesis proceeds with Mead’s all-encompassing definition of matauranga Māori as
‘Māori knowledge and philosophy’, thus allowing a contrast with ‘Western’ science and
philosophy. It is acknowledged that both these philosophical bases are dynamic and
expanding, and both can be utilised regardless of ethnicity. Matauranga Māori also has an
intimate connection to Kaupapa Māori Research (KMR), a loosely defined collection of
research principles and practices that are described in the following section.

3.3.2

Kaupapa Māori Research (KMR)

This subsection introduces Kaupapa Māori Research (KMR) as both a means to progress
research with Māori, and as the fundamental expression of Māori culture within the vital
arena of research. First, the instrumental expressions of KMR in Māori development are
presented. Second, the normative aspects of KMR are emphasised as the practice of KMR
within the symbolic lifeworld of Māori. KMR can be seen as integral to the revitalisation of
Māori culture and integral to the building of eco-cultural resilience for Māori within RS&T
networks.
Cunningham (1998) notes five significant issues arising for RS&T in New Zealand due to the
policy goals of successive governments as they have reacted to assertions of Māori political
power:
•

Māori epistemology. The existence and ongoing utilization of a Māori epistemology is
admitted and considered central to KMR.

•

Treaty of Waitangi. Cunningham (ibid.) argues there are two aspects to the role of the
Treaty of Waitangi. The first encompasses the relationship between Māori as tangata
whenua65 and the Crown, a relationship that implicitly acknowledges matauranga
Māori as a taonga. The second aspect is the acknowledgment that matauranga Māori
has been undermined since the signing of the Treaty; supporting KMR goes some way
to redressing this, in particular by regaining lost knowledge. Many Māori have had
considerable interaction with research and researchers through the government
infrastructure established around Māori land and resources, particularly claims to the
Waitangi Tribunal. These experiences have shown the ‘political implications’ of
research (see also Pihama et al. 2002).

65
‘People of the land’, the term commonly used by Māori to describe themselves from the perspective of their
indigenous status.
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•

Māori Development. Regaining lost knowledge and simultaneously establishing new
knowledge bases can clearly contribute to contemporary Māori development. These
features will contribute to evidence-based policy initiatives, not least by providing
Māori participants with rigorous and meaningful analysis. The majority of KMR
researchers and research projects are placed within the health and education sectors.
Many of these openly promote an agenda of social change (Pihama et al. 2002).

•

Capitalising on the investment in Māori medium education. Cunningham argues
that successfully implementing KMR will require a “…particular mix of skills”
(Cunningham 1998: 10). The limited numbers of trained Māori researchers clearly
constrains KMR but as the numbers of qualified researchers increases, previous
investments in Māori education will be capitalised.

•

Internationalisation. Cunningham notes that KMR parallels similar indigenous
approaches.66 While KMR can contribute to a global economy and the requisite
knowledge bases, it simultaneously offers a degree of protection to Māori researchers
and their communities. This protection takes the form of increased validity and the
explicit articulation of ethical principles in the ‘Māori idiom’. These principles are
presented and discussed below.

The issues highlighted by Cunningham position KMR as an instrumental means to progress
Māori concerns in RS&T in New Zealand. However, other interpretations of KMR emphasise
the higher goal of a specifically Māori cultural resilience, positioning KMR as an array of
research ‘principles’ for engaging Māori groups. These principles can be interpreted as
expressions of Māori culture in its own right and warrant particular consideration. Linda
Smith (1999: 120) articulated several principles in her seminal text, Decolonising
Methodologies:
•

Aroha ki te tangata…a respect for people

•

Kanohi kitea…‘the face seen’ (i.e. you present yourself to people face to face)

•

Titiro, whakarongo, korero…look, listen, (then) speak

•

Manaaki ki te tangata…share and host people, be generous

•

Kia tupato…be cautious

•

Kaua e takahia te mana o te tangata…do not trample over the mana67 of people

•

Kaua e mahaki…don’t flaunt your knowledge.68
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Notably among ‘First Nation’ Americans, native Hawai’ians, and the Saami of Europe. See Cant et al. 2005.
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These principles presented above are, of course, not limited to Māori-focused research and
could be said to be fundamental to any research that relies on human participants (see, e.g.,
Piddington 1960; Wengle 1988; Whyte 1991; Stafford and Stafford 1993). The justification
for a professional research acknowledgement of KMR is that these principles have grown as
an explicitly localised response to perceptions and realities of what Russell Bishop terms
‘epistemological racism’ (Bishop 1999: 1). The grounding in Māori lives, from the use of
Māori words and terms to the social and cultural engagement that occurs specific to Māori
people and the spaces that they control, presupposes both the legitimacy of matauranga
Māori and the value of Māori culture (Smith 1999). At the core of KMR is the ‘affirmation
and legitimation’ of being Māori (Pihama et al. 2002).
KMR sits within a broader collection of social science methods known as Action Research.
Concerns over the responsibility of researchers have motivated social scientists to challenge
standard theories and methods. The position that research is, and should remain, ‘value free’
has been superseded by an explicit ‘conscious partiality’. For some researchers, this is to be
achieved by at least the ‘partial identification’ with research objects (Mies 1991). This
‘partial identification’ appears to be one of the aims of KMR. However, KMR has resisted
enrolment in many social movements as Māori collectives have selectively engaged with
other organisations as they, Māori, have sought self-determination.
Looking back to the previous discussion on the investigation of cases for causal
combinations, much research of Māori development has relied on selected ‘positive’ cases,
i.e., successful outcomes of development. ‘Negative’ cases (i.e., developmental failures) are
either ignored (see, e.g., Te Puni Kokiri 2003; Simpson and Meha 2004) or treated in a
superficial manner. While such an approach cannot be described as incorrect, it limits a
researcher to attempts in identifying necessary conditions. As already stated, necessary
conditions are rare in complex social interactions. Sufficient conditions, and particularly
sufficient causal configurations, are more likely to explain a particular outcome. Such an
explanation can only be found by including so-called negative outcomes.
But including negative cases in Māori research seems to run counter to what many Māori
researchers interpret as their role according to KMR principles. This is not to suggest that
causal chains in the failure of Māori ventures are never discussed by Māori. Indeed, the
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‘authority’.
Smith notes in a footnote that these ‘sayings’ came from her experiences in various situations in which they
were used, often by kuia (old women) as they closely scrutinised others.
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excessively negative focus on Māori ventures by Māori has been described as a pathological
condition resulting from colonisation (see, e.g., Freire, 1972).69 Rather, there is a tendency by
Māori researchers to engage in narrow analyses of the causes of failure of Māori development
attempts, contributing to a gap in understanding how to improve development opportunities.
Harvey (2003) has described KMR as a form of ‘guesthood’ at the behest of Māori
communities. As a result “…the historical goals of academia (knowledge and debate) can be
furthered rather than constrained by ethical and decolonizing research approaches” (ibid., p.
138). This current research is ‘governed’ by KMR as it was first guided by the expressed
needs of a Māori community: how to make money from their small parcels of land. The
author was required to ‘fit’ this current research into this kaupapa – to act as a ‘guest’ in the
words of Harvey – and as such engaged with Māori growers who, while not necessarily
familiar with the term Kaupapa Māori Research, certainly undertake their activities according
to the principles noted above within the contexts of their lifeworlds.
An important aspect of KMR projects is their tendency to be small-N studies as a result of the
personal engagement by the researcher, i.e., regular face-to-face networking, with case
studies. As noted in section above, QCA and fs/QCA can be used on small-N studies and this
was an important reason for selecting the QCA approach. This thesis therefore acknowledges
two roles for KMR. First it respects the guiding principles outlined above; any lack of
adherence to KMR principles, however they are conceived by participants, will result in
problematic research relationships and a risk that the researcher is excluded. Second, by
adhering to KMR principles, this thesis hopes to contribute in a positive way to Māori
epistemology, Treaty discourse, and Māori development.

3.4

Further Approaches to Innovation Diffusion: Seeking Methods to
describe Agri-Food Networks

Practitioners of QCA and fs/QCA do not rely solely on the methods these approaches entail:
other approaches are integral to the identification of relevant variables and the substantial
knowledge required for proper analysis. This section discusses several other approaches
utilised in this thesis. The first is Actor-Network Theory an approach that seeks to
destabilise assumptions of a Nature/Culture dichotomy and better illuminate the interactions
of social and technological actors. A second approach is Systems of Provision that interprets
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Freire (1972) refers to ‘horizontal violence’ with colonised peoples “…striking out at their own comrades for
the pettiest reasons (ibid., p. 38). Fanon (1967) argues ‘The colonized man will first manifest this aggressiveness
which has been deposited in his bones against his own people’ (ibid., p. 40).
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commodity chains as extending to include consumption as an integral stage of production, a
useful interpretation in the analysis of agri-food networks. The third approach is Participant
Observation which, while a powerful and invaluable research method, is deceptively simple
and requires considerable skill, patience and determination.
The challenges of modern technology have led to calls for the radical dissolution of research
boundaries (Alvarez 1996). For example, feminist geographer, Donna Haraway (1991)
applauded the technological advances that dismantled the boundaries between human and
machine. Haraway posited human experience as that of “…a cybernetic organism, a hybrid of
machine and organism” (ibid., p. 149). Many social science approaches have been challenged
by new technologies, particularly in the ‘life’ sciences, that have, to a certain extent, ‘freed’
the agri-food sector from the ‘constraints’ of Nature (Murdoch et al. 2000). Such
technological advances frame much of the wider debate and challenge standard
methodological treatments. One approach that seeks to better understand and study the
complexities of socio-cultural and biotechnological networking is discussed next.

3.4.1

Actor-Network Theory (ANT)

The complex entanglement of social and ecological resiliencies is a fundamental assumption
of this thesis. One approach that attempts to disentangle the theoretical divide between nature
and culture is Actor-Network Theory (ANT). ANT was developed in the early 1990s by
Michel Callon (trained in engineering and economics) and Bruno Latour (philosophy and
anthropology). At its heart is the inclusion of non-human actants into social analyses.
Networks are comprised of actants; each actant is defined as much by its links to other actants
as by any innate character. Although it was decided to utilise fs/QCA and to not rely on an
ANT approach, aspects of this methodology have aided the progress of this research and
particularly informed the evaluation of fs/QCA findings. A discussion of ANT is therefore
warranted.
ANT incorporates ‘elements’ of nature and the social world in a way designed to reveal the
extensive and dynamic relationships that exist (Latour 1993). As a consequence of these
interactions, an array of ‘hybrids’, ‘born’ of Nature and culture, are produced (Goodman
1999). These hybrids are components of actor-networks. Latour (1999) argues the hyphen is
deliberate and shows that an actor does not exist in isolation but is constituted of a network.
Within these networks, agency is ‘collective and relational’. Social agency, therefore, is never
located in bodies and bodies alone, but rather “…an actor is also, always, a network” (Law
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1992: 384). The term ‘actant’ is used in this current research and is informed by this concept
of ‘relational embeddedness’ in networks.
In practice, ANT theorists identify what they term translation, processes that see actants first
‘enrolled’ into a network and their relationships stabilised before they are then ‘mobilised’
into active support of the entire ‘assemblage’ (Law 1999).70 Latour (1999) notes in a review
of ANT that the original use of the term ‘network’ was to signify a series of transformations:
the roles, functions and identities of actants are relational attributes, and are not
predetermined but ‘negotiated’ as a part of the enrolment process. The early research of
Callon and Latour examined these concepts in area of Science, Technology and Society
(STS) through French science programme or policy failures: collaborative scallop fishery
research (Callon 1986); an electric car (Callon and Latour 1981); and an automated rail
system for Paris (Latour 1996). In each case, failure – not of concept but of adoption and
diffusion – was traced to the inability of top-down management to successfully ‘enrol’ those
actants whose ‘co-operation’ was vital to the success of the project (Fuller 2000). Fuller’s
interpretation of ANT positions it as ‘social engineering’ by “…reminding policy makers not
to get carried away with their own rhetoric” (ibid., p. 367).
Integral to ANT theorising is for actants to be treated in a ‘symmetrical manner’. The
principle of symmetry has attracted fierce debate. McMaster and Wastell (2005) have
outlined the relevance and ongoing issues of ‘symmetry’ to ANT, beginning their critique
with a philosophic question. Does technology determine or cause effects, or do humans
determine how technology is used? The point of symmetry, for McMaster and Wastell, is not
to answer the question but to reject the simplistic ‘ontological polarisation’, i.e., of
technology versus humanity (ibid., p. 176). ANT argues all actants should be treated as
(potentially) equally responsible for a particular outcome or result. Therefore, neither humans
nor technology act independently; nor can they exist without each other. Human subjects
have, post-Enlightenment, been assumed to be sentient, moral, purposive; all other ‘things’
are morally void, intrinsically worthless, with any attached value derived from their utility to
humans. ANT theorists challenge these assumptions, arguing the world is so extensively
fabricated that there is no meaningful separation from human and non-human. The
relationship is presented more clearly by ANT theorists: it is symbiotic.
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Law notes ‘to translate’ is also ‘to betray’, the ‘play of words’ working best in the romance languages (1999:
1).

81

As ANT’s use has expanded from its original focus on STS, its approach can be characterised
as the rejection of a number of ‘putatively incapacitating’ dichotomies: human/non-human,
nature/society, structure/agency, local/global, micro/macro. The agri-food sector offers fertile
ground for ANT theorising. De Sousa and Busch (1998) utilised ANT in their investigation of
the Brazilian soybean industry, considering “Nature acts when crops either grow as expected
or fail” (ibid. p. 350). They note that particular technologies are ‘acting’ when soybeans are
both mechanically harvested and when those same technologies break down. Goodman
(1999) analyses ANT in food bio-politics, promoting ANT’s usefulness in extending attempts
within the social sciences to de-objectify nature, given that Nature has a very social history,
and modern society is riven by insertions and the juxtapositioning of elements of Nature (see
also Haraway 1991).
Like ANT theorists, Māori do not proscribe agency for nonhuman actors. The
acknowledgement by Māori of cultural and philosophical positions has historically been
anathema to New Zealand’s jurisprudence discourse. A 1981 Planning Tribunal decision
concluded “…there is nothing in the [Water and Soil Conservation] Act which will allow us
to take those purely metaphysical concerns into account” (cited in Williams 2002: 289, italics
added). KMR is ‘sensitised’ to non-human agency and is capable of including non-human
actors in analysis. One example relevant to this thesis is the construction of whakapapa
which includes food – personified as ancestral – about which myth and folklore subsequently
enable debate and discussion (Reynolds and Smith 2002).
The similarities between ANT-framed research and the discussion by Māori of, for instance,
resource management, are noteworthy as the following examples show. Michel Callon
(1986), investigating the scallop fishery of St. Brieuc Bay, France, argues “The capacity of
certain actors to get other actors – whether they be human beings, institutions or natural
entities – to comply with them depends upon a complex web of interrelations in which
Society and Nature are intertwined.” (ibid., p. 201). Durie (1998) noted that Māori consider
the environment “…an interacting network of related elements, each having a relationship to
the others and to earlier common origins.” (ibid., p. 21). The interpretation of nature and
society as being mutually constituted is repeated by many Māori commentators. For instance,
a Māori witness to the Planning Tribunal case cited above argued “…NZ steel have
compelled us to separate elements of the environment, which to us are inseparable” (cited in
Williams 2002, p. 292, emphasis added). For ANT and, it would seem, matauranga Māori,
human and nonhuman actants are equally empowered with agency and can exist as coherent
assemblages through processes of translation and mobilisation.
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In positing Māori development as a form of regional development, and noting that Māori
localism (i.e., small-scale territorial governance) is situated within the global reach of the
New Economy, ANT’s interpretation of the relationship between macro- and micro-scale is
of interest to how this current research might utilise the methodology. An ANT account of a
sociotechnical network should be able to describe the “…progressive passage from the
microscopic to the macroscopic” (Latour 1991: 118). Latour (ibid.) cites Hughes (1979,
1983) whose study of electrical networks showed that the macro-structure of society is made
of the same stuff as the micro-structure. Where it appears a progressive increase in scale is
achieved by the inclusion of more and more components, ANT shows a series of black boxes
that can be unpacked as actor-networks themselves. The term ‘black box’ describes a
phenomenon where the inputs and outputs of a system are known but the transformation from
the first to the latter are not known. “The same innovation can lead us from a laboratory to a
world and from a world to a laboratory” (Latour 1991: 119). Callon and Latour (1981) argue
that the ‘macro-order’ is comprised of macro-actors who have successfully translated other
actors’ wills into a single will, for which they speak.
ANT can contribute to our understanding of the causal chains linking Māori resilience and
cultural economy to the necessary innovations emanating from New Economic Space, but it
is not alone in that. Habermas (1981), in the same volume as Callon and Latour (1981),
conceives the micro-macro issue in evolutionary terms, with particular macro-scale
organisations being the ‘institutional embodiment’ of ‘specific moral-practical consciousness’
(see Knorr-Cetina and Circourel 1981: 259). The origins of what can be recognised as the
cultural logics discussed in Chapter 2 is the micro-level: “…only individuals are capable of
learning” (Habermas 1981b: 269). But social systems can establish new institutions on the
basis of their members’ learning capacity, to resolve issues that ‘threaten system
maintenance’ (ibid.).
An important effect of ANT theorising and its extension of liberal democratic principles may
be to rehabilitate the public in sociotechnical debates. ANT researchers should not dismiss
non-technical or lay interpretations of technology as irrational or irrelevant: they are to be
taken account of alongside technical and expert comment and involvement (Bloor 1976).71
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Aspects of Māori self-determination have been paralleled by non-Māori social movements, in particular
environmentalism, leading to an often successful ‘working relationship’ between Māori and others. Now that a
degree of self-determination has been achieved by some Māori communities, such relationships are more
complex and many have fractured under contemporary pressures, not least at the political party level. See
Gillespie 1998.
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However, ANT has also come under sustained criticism precisely over its symmetrical
treatment and unprejudicial analysis of, for example, scallops, computers, keyrings and so on.
Kirsch and Mitchell (2004) draw on the Marxist concept of ‘dead labour’ to argue that while
power is relational, given the “…numerous points of contact, application, and effect”, power
is also “…centred…in institutions, in individuals, or in structured social relations” (ibid., p.
691; see also Castree 2002; Peet 2002). Kirsch and Mitchell (2004) point out that like Marxist
discourse, ANT arose as a radical shift to a relational ontology in which things did not exist
as ‘things-in-themselves’ but rather came about as a result of processes and the actions of
other things.72 However, despite ANT ascriptions of ‘multidirectional’ agency in these
networked processes, the ‘directedness of social relations’ remains (ibid.).
ANT was originally considered for a dominant theoretical role in this thesis as it would allow
‘metaphysical concerns’ held by Māori (or other) participants to be included by accepting an
active role for non-human, even inanimate, actants. The need for such insight was ultimately
not expressed by case studies, although ANT can be powerfully subversive to politicaleconomic discourse that ignores the ‘Other’ (Lee and Brown 1994) or ‘Nature’, or
downgrades either to a passive productive resource. Of course, as alluded to Chapter 2, the
principle of symmetry was not extended to indigenous peoples; it is debatable to what extent
human rights advances are the result of advances in academic approaches. ANT is among
those approaches that can empower the return of a laity into sociotechnical debates, a feature
considered important given the engagement with Māori growers. Although not explicitly
pursued during the course of this thesis, ANT did inform the gathering and analysis of data,
its value being twofold. First, the concepts of ‘enrolment’ and ‘translation’ provide a valuable
analytical insight into agri-food networks that seek to assemble diverse actants into coherent
programmes. Second, it elides the binary of the macro- and micro-scale, enabling a view of
local food production in the global New Economy that is not constrained by these two
extremes.

3.4.2

Systems of Provision (SOP)

This subsection will give an overview of several approaches to describing and interpreting
agri-food networks. Throughout this thesis, the concept of ‘networks’ has been emphasised, as
has the conflict inherent in an ‘advancing’ modernity and ‘resisting’ traditions. It has been
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The term ‘thing-in-itself’ originates with Kant and conceptualizes the existence of objective reality that,
nevertheless, can only be perceived as phenomenal appearances.
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argued that ‘modern development’ can be understood as a networked experience utilising
knowledge and resources up to and including the global scale. It has been further argued that
this networked experience can itself be understood as a dynamic assemblage of innovations
and their diffusion. Several approaches provide valuable insight into the networks by which
food is produced, supplied, marketed and consumed. Such insight is necessary to understand
the contexts in which Māori growers seek greater participation.
Jackson et al. (2006) note four trends in contemporary food systems research. The first has
already been touched on above, namely consumption as opposed to a previous focus solely on
production. The second trend in agri-food research is related to the first and has been
described as the ‘cultural turn’. By cultural turn is meant the production and consumption of
meanings, reflected in the construction of narratives around food and its consumption
(Barham 2002, 2003). As Friedberg points out, in the wealthy markets of the developed world
(New Zealand’s main export target) “…most food is sold with a story” (Freidberg 2003: 4).
As an example, consider Figure 6, a sushi napkin handed out with each sale in a New Zealand
shopping mall.

Figure 6: Food narrative example: sushi napkin

The reverse side of the napkin continues: “10,000 kms from Japan and the sushi tastes just as
good!” Ingredients and their source are listed, and the ‘naturally brewed’ soya sauce and lack
of artificial colour in the pickled ginger are also noted. The product has also been voted ‘Best
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Sushi’ three years running by a national glossy magazine, the name of which is prominently
displayed.73 These features introduce a third trend of agri-food research that seeks to promote
the attribute of ‘quality’ through one or a combination of several features, principally health,
taste, novelty, sustainability. An important evolution in agri-food systems is the rise of socalled called ‘alternative’ food networks. Posited as a response to consumer concerns about
food safety, alternative systems have been linked to the promotion of localised and regional
food products (Bessiere 1998; Ilbery and Kneafsey 2000). European regional strategies in
particular have sought ‘endogenous development’ of territorially delineated economics (Ray
1998).
The fourth agri-food research trend is somewhat separate from the previous sociological and
geographical interests and focuses on supply chain management in business and management
studies (see, e.g., Fuller 2005). This area of research and development will have a minor role
in this thesis but is acknowledged as a significant area in which Māori horticulturalists can
improve their production (Roskruge 2005; Te Puni Kokiri 2003).
Regardless of the analytical method, the literature within agri-food research is replete with
the modelling of ‘networks’, ‘chains’, and ‘linkages’ from the farm to the household, from
‘paddock to plate’ (Goodman and Redclift 1991; Bowler 1992; Barron et al. 1994; Le Heron
1996; Atkins and Bowler 2001). The emphasis in these studies is on the manner in which the
ultimate product, food, is influenced by the changing relationship between participants along
the chain. Jackson et al. (2006) note that ‘commodity chains’ have proven a ‘popular and
persistent’ way of understanding the food industry. Economist Ben Fine (2004) promoted a
‘Systems of Provision’ (SOP) model that sought to explicitly examine consumption (see also
Fine 1995). For Fine, ‘standard’ sociological studies of consumption have focused on a
‘horizontal’ view that generalises consumption as an analytic whole from one or more
explanatory factors. Fine called for a ‘vertical’ model to allow for the particularities of groups
or families of commodities. ‘Vertical theorising’ is characterised by an expectation that
different commodities will be produced and consumed with different meanings within
distinct chains or ‘systems of provision’ (Fine 2004). Researchers are to look for differences
in how production and consumption are combined.
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Carter (2004: 96) has described modern media representations of food as ‘gastro-porn’ where “…food is
objectified…into titillating four-colour photographic fantasies captured with all the art, artifice and insincerity
of Playboy’s tit-and-bum shots”.
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Fine and Leopold (1993) examined food in their book The World of Consumption. Food
choice and consumption are one element in agri-food SOPs, and a significant one given the
literal incorporation of the commodity by the consumer. As an example of how fundamental
personal and cultural biases can be on food stuffs, Fine and Leopold cite Salaman who
records the refusal of residents of Naples to eat a relief shipment of potatoes - a nutritional
innovation to the Neapolitans - during the 1770 famine (Salaman 1949: 446). Differences
between SOPs are consequences of distinct relations between the material and cultural
practices comprising production, distribution, circulation and consumption.
This thesis uses the term System of Provision in a broad sense that recognises the systematic
nature by which aspects of production utilise Māori culture in adding-value to horticultural
commodities. SOP’s explicit recognition of the aggregation of commodities according to
categories is of note given our interest in those products originating from Māori land,
resources and history. The role of agri-food networks in the development of indigenous
peoples resonates with each of the four research trends noted above. The focus on
consumption is viewed more as an issue of food security, a problem widely seen as afflicting
marginalised communities in the developed and developing worlds. Russell et al. (1999) have
observed food insecurity in Māori and Pacific Island households in New Zealand. Several
poor health indicators among Māori are connected by health researchers to nutrition, notably
diabetes and heart disease (see also Parnell et al. 2001).74
Another concern expressed by indigenous peoples relates to the use of germplasm of
traditional foods on the part of multinational companies, actions that have been termed
‘biocolonialism’ (Howard 2001). Localisation and regional development strategies have also
been promoted as means by which indigenous groups can attain development. These efforts
have also been criticised for racism, tokenism, and the ongoing marginalisation of Māori
concerns (Mead 1994). In the face of these serious concerns, the construction of meanings and
the selling of food with narratives that originate with or include indigenous peoples has been
criticised as a form of colonisation.
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While demands from lower socio-economic groups for expensive ‘labels’ and luxury ‘brands’ have been
noted (van Kempen 2004), the most basic vulnerability associated with food for Māori is inadequacy, namely
insufficient quantities, substandard nutritional value, and irregular meals (Russell et al., 1999; Parnell et al.
2001). The irony for Māori is that ‘organic’, ‘sustainable’ and ‘traditional’ kai are presented as both excellent
products for added-value commercialization of Māori resources (Lister and Munro 2000; Lister 2000; Cambie
and Ferguson 2003; Battenfield and Athar n.d.) and a solution to Māori health problems that correlate with diet
and poverty (Boase and Williams 1994; Gibson and Monron 1994).
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Food is an emotive subject, involving the metabolic incorporation of a commodity that has
been increasingly produced by industrial methods not in accord with evolving understandings
of ‘quality’. Mediated by technology, modern nutrition is difficult for lay people to
understand as a full appreciation of the research requires more than one research ‘boundary’
to be traversed. SOP analysis is invoked to help recognise and describe the institutional
arrangements around emergent Māori horticulture as Māori growers seek to negotiate the
innovation diffusion networks.

3.4.3

Participant Observation

The final approach that has informed the gathering and interpretation of data for this thesis is
participant observation. This subsection will briefly describe what is involved and the
implications for researchers. KMR may entail considerable participant observation in which
the researcher gathers data while watching and taking part in the personal and communal
activities of research subjects (see Whyte 1981, 1991). Political scientist Fenno (1990) used
the term ‘soaking and poking’ to describe this method (cited in Glaser 1996: 533).
While it is conceptually simple, in practical and professional terms this method can prove to
be highly problematic, especially for junior, inexperienced researchers or students. In part
problems may arise from the ‘partial identification’ mentioned earlier that sees Māori
researchers collaborating with Māori communities to empower those communities. Participant
observation is the traditional anthropological research method where it has ranged “From
objectivised observation to the desire to think others’ thoughts” (Galibert 2004: 455). Linda
Smith, in a ubiquitous text for Kaupapa Māori researchers (1999), is only one among many
indigenous researchers to observe that this method stemmed from assumptions of superiority
towards societies and communities on the part of Western academia. In a similar vein, Becker
(1996) admonishes those researchers who labour under the perception that they are
epistemologically ‘grasping’ the point of view of a particular person or group. The method
works best in small social systems and may require considerable patience on the part of the
observer. Although participant observation can be obtrusive, it does offer access to robust data
and unique insights that are necessary for the rigorous use of fs/QCA, and will be further
discussed in Section 5.3.

3.5

Conclusion

This chapter has shown that Fuzzy Set/Qualitative Comparative Analysis provides a useful
methodology for the analysis of ‘configurational thinking’ in small-N case-oriented studies of
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the type undertaken in this thesis. The categorisation and subsequent analysis of cases
requires a deep understanding of both the case itself and each of the independent variables.
The complexity of networking that is exhibited by each selected case can be investigated and
treated with the necessary rigour.
A ‘System of Provision’ approach can identify the vertical linkages relevant to the production
and consumption of Māori horticultural produce. An important unit of analysis in these SOPs
are research programmes in which Actor-Network Theory can highlight attempts to enrol
various often disparate actants into cohesive projects that are intended to contribute to the
resilience of participants. Conflict is expected between purposive-rational subsystems and the
lifeworld of Māori in this SOP, requiring analysis of networking as a multiscale phenomenon
with Māori as participants who collaborate with local, regional, nation-state and global
actants.
Significantly more attention is now given to Māori concerns. Whether this attention is an
acknowledgment of previous methodological flaws, or a concession to ideological opponents
as distinct from moral maturity, is a moot point. The debate has not progressed much beyond
a range of ethical provisions that are ideal for any research, regardless of whether or not it
involves historically disempowered groups. A limited number of RS&T strategies in New
Zealand have focused on reducing the marginalisation of Māori in the conception, execution
and incorporation of research with the aim of explicitly empowering Māori communities.
How this strategy unfolds in the horticultural sector will be examined in the following
chapter.
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Chapter 4: Innovation Diffusion and Māori Horticulture
4.1

Introduction

This chapter will present important features of Māori horticulture which will inform the
fs/QCA of Māori participation in New Economic Space through their membership of agrifood networks. The chapter begins with a geohistorical outline of radical innovations that
altered post-contact landscapes for Māori: opportunities and risks abounded. A second
subsection examines how one particular crop, the potato, came to feature in Māori
horticulture. Introduced by explorers and Christian missionaries as a component of the
European ‘ecological portmanteau’, it soon became an important dietary addition to Māori
society, and commodity in Māori development. A third subsection continues with the topic of
Māori potatoes and investigates how these varieties are elevated in marketing programmes.
However, as outlined in Chapter 2, continued development is reliant on innovation, a
phenomenon that is shown by policies, technological diffusion, and RS&T institutional
activities. How do Māori participate in the relevant networks?
The challenge of participation is continued in the second section of this chapter that
investigates the engagement of Māori with New Economic Space via the re-emergence of
Māori participation in agri-food networks through a System of Provision (SOP) that sees
Māori horticultural products supplied for market. The first subsection lays out the broader
innovation strategies of New Zealand through the New Zealand state’s ‘Responsiveness-toMāori’ policy. Three subsections examine the translation of policy and marketing into
research programmes through a case study of the National Centre for Advanced
Bioprotection Technologies and its ‘Matauranga Māori Bioprotection’ research theme. Two
further subsections will detail those research projects attempted by the Matauranga Māori
Bioprotection programme, and by Tahuri Whenua, the National Māori Vegetable Growers
Collective. These examples of innovation diffusion provide empirical evidence of the
participation of Māori in ‘economic space’, new or old, and will enable the identification and
scoring of variables for subsequent fs/QCA.

4.2

The Potato and Māori

This section describes the role of agriculture in general and the potato in particular within
Māori ‘eco-cultural resilience’. The section begins with a geohistorical overview of Māori
agriculture, describing how Māori were ‘introduced’ to modernity through post-contact
90

innovation diffusion.75 The second subsection focuses on how the potato was diffused as an
important actant in Māori resilience strategies in the immediate post-contact context. A third
subsection describes the related contexts of marketing and consumption. The potato,
challenged by alternative ‘starches’ such as rice and pasta, is no longer the ubiquitous
vegetable of New Zealand ‘meat and three veg’ dinners. As marketers seek to promote
various attributes, in what ways do Māori products fit into niche marketing? The purpose of
these discursive outlines is to describe the evolution of ‘economic spaces’ that encompass
Māori and Māori land.

4.2.1

Geohistorical Overview of Innovation Diffusion and Māori Horticulture

This subsection provides a brief overview of the history of Māori adoption of non-Māori
innovations, with special attention given to agricultural innovations. The purpose of this
subsection is to describe the participation of Māori in modern agri-food networks. Given the
history of colonisation and failure of modernisation to fully incorporate Māori into modern
New Zealand society, how do Māori horticulturalists progress their search for resilience?
Outlining both the historical Māori cultural economy and the forerunners of the New
Economy will allow an understanding of how these alternative economic spaces experience
innovation diffusion.
Domesticated species, the ‘living accompaniments’ of a migrating people, were more limited
for Māori than most other Polynesian settlements. The highly valued pig (Sus scrofa) never
made it to New Zealand, nor did the chicken (Gallus gallus), although the Polynesian dog,
kuri (Canis canis), did accompany voyagers as a source of protein and did survive in
Aotearoa/New Zealand for some time (Grey 1994; Clarke 1997).76 The Polynesian rat (Rattus
exulans) also arrived with humans and was a valuable source of food. Most of the tropical
plants that comprised Polynesian horticulture could never have survived at the latitudes over
which the land mass of New Zealand spread. However several plants were successfully
transplanted and are listed in Table 10 below.

75

The term ‘agriculture’ is used here in the generic sense and covers much of what is understood as horticulture.
See Leach (1997) for a discussion of how confusions over this terminology by early explorers led to
misconceptions over the extent and achievements of Māori horticulture.
76
The dog was not generally a companion. However, several historical and mythical narratives derive their plot
from the loss of a valued dog. See, e.g., Tau 2003.
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Table 10: Domesticated species utilised by pre-contact Māori and their origin
Crop

Aute
Kumara
Hue
Uwhi
Taro
Ti pore
Karaka

(Broussonetia papyrifera)
(Ipomoea batatas)
(Lagenaria vulgaris/L. siceraria)77
(Dioscoria spp.)
(Colocasia esculenta, C. antiquorum)
(Cordyline fruticosa)
(Cocynocarpus laevigata)

Origin

Japan, Taiwan
South America
“
“
Southeast Asia
South Central Asia
W. Polynesia/ Kermadec
“
“

Source: Crosby 1986; Thompson 1922; Best 1976.

To describe this discussion as giving a Māori ‘pre-history’ would invite criticism by
indigenous scholars of an assumption that indigenous histories only begin once Europeans
recorded events. While this was not the intent, a clear ecological divide is evident once
European peoples and their plants and animals became established in what have been termed
‘Neo-Europes’ (Crosby 1999). Although contact definitively began with Abel Jansoon
Tasman in 1642, it was with the voyages of James Cook that Māori can first be said to
interact in any significant manner with Europeans.78 All commentators agreed that for Māori,
iron and firearms were the most eagerly sought European goods (Best, 1976: 325-336, cites
Cook, Parkinson, Banks, Crozet, Savage and Nichols). The initial attitude of Māori to new
objects featured in the accounts of several explorers, many of whom compared indigenous
peoples and their reaction to European contact.79 The initial period of exchange that frames so
many narratives of contact is a dangerous period for both ‘sides’, marked by intense curiosity
and a dramatic ‘heterophily’ between source and adopters (Lazarsfeld and Merton 1954;
Rogers 1983). However, as seen by the rapid diffusion of muskets in the early 19th Century,
Māori were capable of adopting radical innovations.

77

Erickson et al. 2005 trace the ancestral bottle gourd to Asia, from where it was carried by Paleoindian
populations as the colonized the New World c.10, 000 before present.
78
Some slight evidence exists for earlier visits by Portuguese and Spanish and even Chinese sailors. See Belich
1996: 117-118; also Stokes 1970. Cook voyaged three times to New Zealand, 1769-70, 1774, and 1777-78.
Other explorers followed: Jean de Surville, 1769, and Marion de Fresne, 1772, of France; the infamous Captain
Bligh of the Bounty, 1788, from England. Some undertook extended periods of exploration; others merely
sought an opportunity to replenish supplies. Replenishing supplies was an important motivation for the
introduction of crops and animals, and was engaged in by many ships’ companies. Cook, his crew, and the
accompanying scientists, stayed for several months and left tools as well as a number of plants and animals, a
pattern followed by other expeditions. These particular explorers are mentioned for their role in the trade and
transfer of plant genetic resources. Others not so prominent in this role were Vancouver (landing in Dusky
Sound, 1791); Broughton (European discoverer of Wharekauri/Chatham Islands, also 1791), and Malaspina of
Spain (Doubtful Sound, 1793). (See King, 2003: 110-111).
79
James Cook recorded one of his officers offering Australian aborigines in Botany Bay “…presents &c but it
was to no purpose, all they seem’d to want was for us to be gone” (cited in Thomas, 1991: 83).
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Crosby (1986) has described the history of indigenous peoples from the perspective of largescale alterations in biotic resources that followed contact. Crosby describes this change as
‘ecological imperialism’, the transformation motivated by the creation of Neo-Europes that
included the purposeful and accidental introduction of a ‘portmanteau’ of organisms (ibid.).
The post-contact agricultural/horticultural matrix originated with the variety of crops and
livestock species introduced by European crews. Cook’s second voyage, 1772-75, saw crews
of the Adventure and Resolution planting potatoes, turnips, carrots, parsnips, wheat, beans,
peas, celery, parsley, garlic, onions and strawberries in Totaranui/Queen Charlotte Sound. The
stage was set for an entirely new form of Māori horticulture.
Following the lead of several notable opinion leaders, the traditional economy (kin-centric,
hunter/gatherer, horticultural) was augmented by new crop species as Māori were variously
enrolling in an expanding market economy. Considerable progress was made towards
establishing a coherent agricultural sector within some regions, particularly in Northland and
Waikato (Hargreaves 1959, 1960, 1963). Petrie (2005) cites Hori Haupapa arguing for his iwi
to “…strive to possess some portion of [the Europeans’] wealth, and acquire mills, and
ploughs, that we may be able to procure better food for our families than we lived upon in our
youth” (Petrie 2005: 4).
Missionary stations were key institutions in facilitating Māori engagement with agriculture
and, by association, ‘civilisation’. The Rev. Samuel Marsden, an important figure in this
diffusion, thought “Nothing will tend to civilize the natives of New Zealand as a constant
intercourse…” (cited in McNab 1908: 331). Marsden was enrolled by a number of key Māori
leaders in furthering their own agendas. Of these, the Nga Puhi chief Ruatara successfully
enticed Marsden to establish the first missionary ‘beachhead’ at his village, Rangihoua, in
1821 (Belich 1996). In doing so, Ruatara explicitly sought European tools and technology; the
introduction of Christianity into New Zealand was, in the words of Belich, a ‘side-effect’
(ibid., p. 143).
Not all attempts at acclimatisation were successful. Ignorance over the care of crops or the
preparation of the produce probably led to a failure or lack of diffusion (Best 1976). Some
livestock were quickly killed and eaten although the pig quickly became naturalized and feral
populations were observed along the North Island coasts by 1810 (Crosby, 1986: 230). But
the expansion of the new post-contact ecological portmanteau of Pākeha was inexorable.
Weeds spread rapidly. Cow itch was found in the area near du Fresne’s (abortive) 1772
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landing, and George Forster, a naturalist on Cook’s 1773 expedition, collected Canary grass,
a native of the Mediterranean region (ibid., p. 228). Table 11 below shows the predominant
crops in use by Māori growers during this time, their ‘hearth of domestication’, the earliest
time their presence was recorded, and the assumed source by which they arrived.

Table 11: Domesticated crop species utilized by post-contact Māori, their ancestral
origin, and earliest observation in New Zealand
Crop
Potato
(Solanum tuberosum)
Wheat
(Triticum spp.)
Maize
(Zea mays)
Cabbage (Brassica oleracea)
Carrot
(Daucus carota)
Parsley
(Petroselenium crispum)
Parsnip
(Peucedanum sativum)
Pea
(Pisum sativum)
Radish
(Raphanus sativus)
Turnip
(Brassica. rapa, B.
campestris)
Peach
(Amygdalus persica)
Cherry
(Prunus cerasus)
Watermelon (Citrullus vulgaris)
Pumpkin
(Cucurbita pepo)
Marrow
(C. ovifera)
Cucumber (C. sativus)
Grape
(Vitis vinifera)
Lettuce
(Lactuca sativa)
Watercress (Nasturtium officiale)
Tobacco
(Nicotiana tabacum)

Origin
Andes
Mesopotamia
Mesoamerica
Mediterranean
Central Asia
Mediterranean
“
Mediterranean/C. Asia
Mediterranean
Mediterranean/Afghanistan
China
Central Asia
Asia
Mexico
“
India/Southeast Asia
Middle Asia
Mediterranean
Americas

Earliest known use
1769 (Du Surville)
“
“
1773 Dusky Sound (Cook &
Furneaux)
“
“
“
“
“
1814 (Bay of Islands)
early C.19th
<1820
1820 Motuara
(Bellinghausen)
<1837
<1837
1838 Thames
<1840 Otago Harbour
1850s Canterbury
1867

Source: Thompson 1922; Smartt and Simmonds 1995.

It is remarkable how quickly certain exotic species were assimilated into Māori society, to the
point where they were accepted without comment, i.e., were no longer innovations but almost
mundane actors in the landscape. At the battle of Orakau, raw pumpkin sustained the Māori
defenders, and peach stones were said to have been used as ammunition when Māori ran out
of musket balls (Best 1972: 575). The native sow thistle (Sonchus asper) was supplanted by
the introduced S. olearacus and became the ubiquitous vegetable accompaniment puha, the
‘traditional’ accompaniment to pork.80 Unleavened bread, known as rewana, became a staple
of Māori nutrition, and kaanga piro or rotten corn is still considered a delicacy by many
Māori (Rout 1926; Fuller 1978). A still favoured accompaniment to rotten corn, and many

80

A popular 1960s song written by Rod Derret was the irreverent ‘Puha and Pakeha’.
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other new dishes, is cream. Governor Grey arranged for the translation and publishing of a
short monograph on the “The Culture of the Tobacco Plant” in 1867, “Translated By
Order…for the Information of the Māori Race” (White 1867). Although such introductions
were to ultimately correlate with serious negative health effects on Māori, their successful
adoption is indicative of the innovativeness of Māori communities, and their skills as
horticulturalists.
The agricultural service sector developed in tandem with the cultivation of crops and rearing
of livestock. Processing of some produce, notably flour-milling, was established by Māori, as
was the use of shipping vessels in trade (Hargreaves 1960). In 1853 the village of Otawhao
had 26 flour mills in its vicinity (Sutch 1964: 19). Figure 7 below shows the location of
Māori-owned flour mills.

Figure 7: Māori-owned flour mills: 1840-60.

Source: Petrie 2005: 13 (adapted from Grey 1994: 202).

Parsonson (1981) argued that hapu competed to possess their own mills despite the operation
of these mills being uneconomic. Petrie (2006), however, pointed out that the acquisition of
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‘mere symbols’ would not allow the necessary production, distribution and consumption of
wealth, a fundamental expression of mana. Rather than being a simplistic and wasteful ‘show’
of wealth, Māori economic success was built on the inherent flexibility of the traditional
communal/kinship organisation of Māori society (ibid.).
For many European settlers, however, productive agriculture was still a dream rather than a
reality. Constraints to settlement came from Māori, who were reluctant land sellers, and from
existing ecological systems which required extensive modification before the ‘transplants’ of
Europe would succeed in this Neo-Europe. For instance, white clover would grow vigorously
but not seed due to the lack of a natural pollinator, and was not a viable pasture resource until
the honeybee was introduced in 1839 at Opononi in the Hokianga.81
As presented in Chapter 2, what remained of Māori resources after the war between some
Māori tribes and government and settler forces was both reduced and fragmented (Stokes
2002a). The area of land under Māori control had declined to 4,985,000 hectares in 1891, and
the population to less than 40,000 from an estimated 100,000 – 150,000 (Durie 1998). And it
was the best agricultural land that was highly valued by settlers and therefore
disproportionately confiscated following the ‘Land Wars’ of the 1860s. Once Māori were
subject to the hegemony of colonisation, sustainable development of Māori land could only
result from negotiation with Pākeha.
The initial expansion of agriculture under the aegis of Māori leadership was a result of
intensive collaboration between leading Māori and European figures. The communal
resources, land, resources and labour of Māori, as organised by the traditional institutions of
whanau, marae, hapu and iwi, maintained considerable resilience in economic,
environmental, social and cultural terms. This resilience was to be severely undermined as
the alienation of Māori land and resources continued with assimilationist policies throughout
this period.82 The ownership and utilisation of resources features as a constant backdrop to the
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Further introductions of the honeybee occurred in 1840 and 1842 (Crosby 1986: 240). See also Thompson
(1922: 396-7) who cites Darwin on this.
82
Māori attempts to adopt British education models were also constrained by Crown policy and the disruption
of the war. Simon (1990, 1998, 2001) has described the conflict in this period between Māori aspirations for
schooling and the intentions of the colonial government. Māori clearly perceived education as a means to
develop with individuals, whanau and hapu donating land and funds for schools. The Crown initiated a
‘civilising mission’ with a programme of cultural assimilation introduced by the 1844 Native Trust Ordinance.
The Act ‘recognised’ the duty of endeavouring by all practical means “…to avert…disasters from the Native
people of these Islands…by assimilating as speedily as possible the habits and usages of the Natives to those of
the European population” (cited in Simon 1990: 250). Attendance evaporated as a result of the war. The
Crown’s ‘assimilation’ policy was rekindled with a second phase of strategies that established the Native
Schools system in 1867. These village-based day schools were funded and controlled by the state, yet were only
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military and political machinations of this period (Belich 1986; McAloon 2002; Stokes
2002a; Stokes 2002b; King 2003). Analogies were drawn between the evolutionary
superiority of European people, culture and plants by many commentators including the
‘father’ of evolutionary theory, Charles Darwin, who visited New Zealand in 1839. What
began with promises and potentialities of bicultural collaboration ended with the violence of
the New Zealand Land Wars of the 1860s and the exclusion of Māori from participating in
innovation diffusion processes.
The oppressive treatment of Māori, including alienation from their land, resources, and
culture, continued into the 20th Century. Initial attempts to encourage Māori into higher
education were undermined by the Department of Education. When John Thornton, principal
of Te Aute Native School, Hawkes Bay, began coaching top students towards matriculation,
an enquiry in 1906 saw education officials stress that education was to prepare Māori for
“…life amongst Māoris”, and not to encourage them to ‘mingle’ with Pākeha in trade and
commerce (Bird 1906, cited in Simon 1998: 67). Thornton was pressured to abandon his
academic strategy to focus on agriculture, and then only “…on strictly limited lines” as the
intention was to make Māori boys fit to be handymen, not farmers (Kirk 1906, cited in Simon
1998: 67).
While the racism is obvious in this and other strategies to limit Māori development, it should
be noted that during this period, agriculture in New Zealand was the predominant economic
sector, ‘manned’ by the descendents of colonists and supplying the metropoles of the British
Empire. Land-based production was, in this context, a significant cultural as well as an
explicit economic force. Legislation that sought to protect agricultural resources was passed
by a legislative assembly dominated by farmers (Gill and Gill 1975; Maughan 1979; Le
Heron and Roche 1985), a situation that was to remain until the extensive neo-liberal reforms
of the mid-1980s. Within this cultural milieu, the negative effects on Māori farmers took
quite explicit forms. For example, in the first three decades of the 20th Century, Māori
farmers received no State funding whereas European settlers received considerable funds, as
much as £13,000 per settler in 1907 (Macrae 1975: 144, cited in Dalziel 1991: 199).

established in a community following a formal request by Māori who were obliged to furnish the venture with
land and pay other costs. Although attendance was not compulsory until the end of the century, that there were
by then 80 such schools is a testimony to the continuing enthusiasm Māori held for education (Simon and Smith
2001: 56-70).
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In the late 19th Century, the agricultural sector was forming ‘Systems of Provision’ around
key sub-sectors, leading to the focus of those RS&T institutions established in the 1920s and
30s to include dairying, fertilisers, logging, meat, textiles, wool, wheat, applied biochemistry,
botany, crop research, ecology, entomology, grasslands, horticulture, plant diseases and
pathology, and soils (DSIR 1980; Palmer 1994). Work from within these institutions, in
combination with hardworking farmers and their families, and often mediated by state-funded
extension services, led to New Zealand land-based industries achieving considerable strength.
Despite the success of New Zealand land-based industries, the participation of Māori in the
agricultural/horticultural research was limited. While data are lacking, reasonable proxies can
be drawn from Māori tertiary education participation: a handful of graduates until the postWW2 period, extremely limited numbers until the 1980s, remaining disproportionately low
into the 21st Century. The dispossession of the post-Land Wars period led to the general
exclusion of Māori from significant ownership in commercial horticulture, although
gardening remained a significant activity for Māori, indeed was a feature of New Zealand life
in general (Leach 1984). However, Māori resilience, defined as the ability of Māori
communities to withstand systemic shocks and disturbances through insitutionalising
management of relevant knowledge, was severely undermined.
Contemporaneously with Ngata’s land development attempts in the 1930s was the extensive
reorganisation of Māori ‘affairs’ by the New Zealand government. Following World War
Two and encouraged by rapid urban growth, Māori migrated from traditional rural areas to
industrial employment in the cities.83 This rural/urban ‘drift’ has been implicated in a further
undermining of traditional Māori culture as families became isolated from historical whanau
and hapu groups (Walker 1996b; Mead 2003; Durie 2005). Māori traditions and cultural
practices were significantly reduced as the new urban environments increasingly dominated
Māori eco-cultural learning and knowledge requirements.
In spite of extensive dislocation, Māori institutions reformed themselves and Māori culture
continued to be practiced while evolving to new circumstances. Urban marae and ‘cultural
performance’ groups were established in the main cities (Walker 1996c).84 Whereas the
traditional whare whakairo85 are symbols of tribal mana and therefore located in tribal
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Certain iwi were again severely affected by combat losses, particularly Ngati Porou of the East Coast of the
North Island, the iwi of Ngata who encouraged enlistment.
84
This phenomenon occurred around the world, notably in London and in cities in Australia.
85
The ‘classic’ carved meeting houses that are located on marae; also known as whare tipuna (ancestral house),
whare nui (big house).
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territories, urban meeting houses had an ‘integrative’ function and were based not only on
tribal affiliation but also religious or secular and multi-tribal principles. They were also
operated by elected boards’ of trustees, an innovation that paralleled the governance
structures of Ngata’s land development schemes (ibid., p. 50).
Despite the ‘endurance’ shown by Māori, ‘standard’ social-indicators show an ongoing
vulnerability associated with indigenous ethnicity in New Zealand (Bathgate 1994; Durie
1994; Wepa 2005). A Ministry of Social Development report released in 2006 showed that
while some improvements could be identified, the gap with Pākeha actually increased for key
indicators such as life expectancy.86 Dalziel (1991) reviewed the New Zealand economics
literature published between 1959 and 1989 that included analyses of Māori society. Dalziel
found that many researchers were reduced to citing ‘psychological’ factors as an explanation
of the economic decline of Māori after about 1870, and for the relative revival after 1920. He
draws an analogy between the loss of Māori land of over ninety per cent, and asset stripping
of a major corporation. “Analysts would not have to resort to exploring the psychological
mood of the managers or the shareholders to explain why the company’s economic
performance would be decimated” (ibid., p. 211).
The broader context of New Zealand politics saw environmental and social concerns –
including ‘race’ - become major issues in the 1970s.87 The ‘role’ of Māori in RS&T was a
continuation of the process of ‘objectification’ begun by the Victorian explorer-scientists,
although in the post-WW1 era it was a dying Māori culture that was investigated, as opposed
to the original thesis of a dying race (Smith 1999). Māori were certainly not initiators of, or
collaborators, in RS&T activity. But wider political changes were to begin the process of
addressing the isolation and marginalisation of Māori. The third Labour government passed
legislation allowing breaches of the Treaty to be investigated88; further legislation by the
fourth Labour government in the 1980s extended the right to claim lands and resources lost
through theft or subterfuge back to 1840.89 The National government of the 1990s initiated a
series of major settlements, a contentious policy that has been continued by a subsequent
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The report was released the same day as media reports on the discovery of a gene for violence and anti-social,
self-destructive behaviour; it was dubbed the ‘Warrior’ gene. (See Wensley 2006).
87
While there were international parallels, key domestic events were the release of the Hunn Report on New
Zealand society (Hunn 1961) and an election year vote of ‘no confidence’ in the National Government over
environmental concerns connected to the Manapouri hydro-electricity scheme. The loss of that confidence has
been dated as the origin of specifically New Zealand environmentalism (Kelsey 2002; Gillespie 1998).
88
The Treaty of Waitangi Act 1975.
89
The amendment was passed in 1985. A further amendment preventing claims on private land was passed in
1993.
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Labour-led coalition. Māori efforts at self-determination began to be more forcefully
articulated, with a growing land and resource base and better access to education.
Descriptions of the contemporary Māori economy, while often including cultural indicators,
have generally followed standard economic lines (see, e.g., Te Puni Kokiri 2003). Nixon
(2003) published an account of Māori development and innovation using a method that
attempts to incorporate social and cultural factors. Known as the ‘Social Accounting Matrix’
(SAM), the method seeks to portray specific details on ‘economic flows’, in this case by
disaggregating Māori institutional units (i.e., households and businesses) from the wider New
Zealand economy. Nixon confirmed the exposure of Māori businesses to world market
fluctuations but like many other innovation studies, does not forecast with any surety the
future of entrepreneurship and intellectual property in Māori development. (Nixon’s report is
notable as he had access to the ‘taewa collective’ at the mid-stage of this group’s evolution,
and refers to their development as a positive instance of Māori innovation).
While definitions are reformed, and approaches refined, it is commonly agreed the Māori
economy continues to expand. Further ‘Treaty settlements’ in the 1990s saw the return of
land and significant (if partial) financial compensation to mandated iwi authorities contribute
to the Māori asset base. While more complex indicators than simple economic ones are
needed to measure Māori development, coarse data are informative.90 Table 12 below shows
that Māori commercial ventures lie predominantly in the primary production sector, much of
which is committed to the export sector, further exposing Māori development to an economic
vulnerability arising from a lack of sufficient resilience in the face of global economic forces
(Easton 1997).
Table 12: Māori commercial asset base – 2000
Sector

Value($)

%

Agriculture
Fisheries
Forestry
Business

3,074m
671m
501m
945m

59
13
10
18

Total

5,191m

100

Source: Te Puni Kokiri 2002: 18.91
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The unreliability of statistical data on Māori is to be expected given the various official treatments and
understandings of ethnicity. It is rarely mentioned, in academic discourse at least, that such ‘fuzziness’ is a
positive reflection of the extent of tolerance, correlating with a cultural hybridity that is founded on
miscegenation.
91
Although returns were improved for the following financial year, much of this was attributable to favourable
climatic conditions and the depreciation of the New Zealand currency.
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A number of constraints have been identified in the development of the Māori asset base
listed in Table 11. Māori ventures experience difficulties in raising capital, due to restrictions
on Māori land as collateral, and a lack of the appropriate governance structures and
management skills (Te Puni Kokiri 2002). Successful development of primary industries is
increasingly dependent on advanced technology and improved marketing. The networks
through which information and resources relevant to this engagement are transferred are
international, as they were in the 19th Century. Perversely the networks now seem harder for
Māori to access.92
The neo-liberal reforms of the second half of the 1980s saw Māori employment, particularly
that of Māori men, decline because of Māori participation in the primary production sectors
that were more heavily affected than others (Davies et al. 2005). Figure 8 below reflects these
changes during the reform years. (Note the high percentage of Māori men employed in the
extractive sector.)
Figure 8: Māori male sectoral employment and changes in relative employment

Source: Davies et al. 2005: 115.
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New technologies and the market demand for novelty opened up what can be considered the epitome of the
modern networked cultural industry: mass global tourism. Modern transport allows rapid supply to both local
and overseas markets and has enabled new commercial ventures. Māori established tourism soon after contact
with Europeans; a significant component of the modern New Zealand tourist sector is leveraged off the ‘same’
(i.e., indigenous) novelty. The tourism sector contributed 18.5% to NZ exports earnings in 2004 of total tourist
expenditure $17.2 billion (Statistics New Zealand 2005). Tourism has been identified as an area in which Māori
business can flourish, in particular as providers of ‘eco’ and ‘cultural’ tourism adventures (Zeppell 1997).
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Government statistics on the Māori economy and land-use are limited. Essentially classified
according to broad ag-hort typologies, i.e. by main crop or livestock, the data show little
more than a predominance of ‘traditional’ agriculture/horticulture sectors: beef, sheep, dairy,
kiwifruit. The latest data (as of June 2000) on the horticultural use of Māori land is listed in
Appendix Five. Only 18 examples of vegetable growing ventures are recorded for Māori
incorporations; no examples of potato growing were recorded even though it is likely that at
least some existed. Estimates were made of area but were suppressed on grounds of
‘confidentiality’ (Ministry of Agriculture 2007). Leased Māori land included 102 cases, with
33 cases of vegetable growing.
However, Māori horticulture does have a presence. Some ventures are of many years
standing; others had arisen following the return of Māori land and/or financial compensation,
or the return of individuals and their whanau to family land (Porou 2005; Roskruge 2005).
The example of so-called Māori potatoes and associated marketing strategies will be
discussed in more detail in following subsections. Historical injustices have left many Māori
with a continuing suspicion of government agencies, further fuelled by a cynicism towards
modern bureaucracy. Distrust and cynicism may be universal modern phenomena but are
highlighted for Māori by centralised iwi and urban Māori authorities that are organised along
modern corporate lines (Barcham 1998; Dodd 2000; Rata 2000; Maaka 2003).93 Decisions on
Māori land and resource management take place in a context of methods drawn, on the one
hand, from traditional practice, and on the other, from modern governance and contemporary
corporate culture. The results do not necessarily translate into greater resilience for Māori.
A unique constraint is attached to Māori development, namely the requirement that business
practice be somehow governed by traditional Māori concepts (Harmsworth 2005; Knox
2006). This ‘cultural’ norm has been constrained by the regular and often conflicting role of
the New Zealand state – the Treaty ‘partner’ but undoubtedly in a position of power in this
relationship. As greater development opportunities arise for Māori, conflicts inevitably arise
between the traditionally-framed cultural economy, and hopes for its expansion, and the New
Economy of globally-active capital and imperatives to control the necessary knowledge. Yet
many ‘senior’ Māori commentators (i.e., kaumatua) dismiss a slavish retention of ‘tradition’.
Hohepa Kereopa, a highly respected Tuhoe tohunga94, had this to say about Māori traditions:
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Rata’s critique is particularly scathing, dismissing ‘retribalisation’ as a non-democratic phenomenon, enabled
by the politicisation of culture (Rata 2004). In her monograph, ‘A Political Economy of Neotribal Capitalism’
(2000), she openly denounces the local political milieu, comprised of whanau members.
94
A problematic term historically interpreted as ‘witchdoctor’ by Europeans but actually describing an expert of
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How I see it is that traditions are about improvement. We do things a
certain way because it improves things for us. And that means that
traditions can change when there is a better way of doing things.
(cited in Moon 2005: 42)95

But the question remains: how to increase the resilience of Māori without sacrificing those
traditions that are valued? Māori have negotiated tikanga changes, and regularly debate
change and evolution of Māori society. Many other cultural practices continue to be exercised
and taught, providing considerable hope that Māori cultural resilience can increase.
In summary, the 20th Century began with a continuation of the assimilation policies of the
19th Century but ended with an increase in Māori land and control over resources, greater
political influence and a surer footing for economic and cultural development. The two key
sectors of education and agriculture were to continue to exhibit the main innovation diffusion
policies and processes relevant to Māori development efforts. However, a century which
began with general economic prosperity and assumptions of racial harmony ended in
uncertainty as New Zealanders became aware of a fractious ethnic diversity and multi-faceted
vulnerability to global forces (Kelsey 2002).

4.2.2

Māori Potatoes

This subsection focuses on varieties of potato that have become associated with Māori. The
potato was diffused to and among Māori as an important actant in Māori resilience strategies
in the immediate post-contact context. Although replaced by new varieties in commercial
horticulture and many home ‘vege’ gardens, ‘Māori potatoes’ remained a feature of smallscale Māori land-use, particularly by traditional whanau and marae institutions. The novelty
attributes noted above have instigated various attempts at enrolling Māori and Māori potatoes
further into modern agri-food networks.

any field.
95
Further corroboration of this point would use an unacceptable amount of anecdotal evidence. However, it is
worth noting that many conversations entered into during the course of this research showed young Māori in the
tertiary sector articulating poorly formed essentialist positions on Māori culture, positions not supported by
older Māori interviewees. See Webster 1993, 1998.
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The potato, Solanum tuberosum96, was domesticated in the Andean region of South America
circa 8-7,000 before present (Burton 1966; Hawkes 1992). It has become a universal, staple
crop, fourth in importance in food production (ranking after wheat, maize and rice), and
easily the most important root crop (followed by cassava, sweet potatoes and yams, Hawkes
1990: 1). Artefacts from the Inca, Chimu and Huanaco periods (covering a time from circa
200 to 1400 AD) show the likeness of several varieties fashioned into pots – the deep set eyes
and knobbly extensions are remarkably true-to life (Salaman 1949, Plates 1-15).97 The
tangible ‘representations’ of this important food source are complemented by an intangible
but extensive mythology. The vast number of Solanum varieties and species domesticated in
the upland regions of South America had close, tuber-bearing, relatives in both North and
Central America.98
The reputation of the potato as a staple food was established by the time of large-scale
European exploration such that it was a deliberate and valued selection of the explorers’
biotic accompaniments. Introductions of the potato to New Zealand have been credited to de
Surville, 1769; Cook, 1769 and 1773; du Fresne 1772 and Lt. Governor King, 1793 (Best
1976). However, a ‘European’ garden was definitely established by Crozet, on the 1772
voyage of du Fresne, on Moturua Island (Leach 1984). A garden was also established during
Cook’s second voyage in Queen Charlotte Sound; the potatoes planted here were sourced en
route from South Africa and were originally of Dutch origin.99
The arrival of Solanum tuberosum germplasm into the eco-cultural systems of Māori was a
significant development for Māori. Crops of potatoes were rapidly diffused throughout the
country, aided by similarities to the cultivation of kumara although the more robust potato
could grow in areas where the tropical kumara would not (Best 1976; Yen 1990; Harris and
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The name ‘potato’ was first applied in Europe to Ipomoea batatas, the sweet potato, or ‘batata’ or ‘patata’ as
it was known in Spanish. The term was, for a time, applied to any tuber of South American origin. Gaspard
Bauhin first gave the potato its botanical name, Solanum tuberosum esculentum, this last term omitted by
Linnaeus whose binomial system became the standard classification system. (See Burton, 1966:1-35. See also
Hawkes, 1990, page 29, for a brief discussion of indigenous names).
97
The items are listed as being in the care of various ‘imperial core’ museums, including the British Museum,
London, the Field Museum, Chicago, and the Völjkerkunde Museum, Berlin.
98
Yet in North and Central America, despite wild species being eaten, no attempt was made to improve (i.e.,
domesticate) the crop attributes. Salaman (1949) observes “Why people of the same original race should have
behaved so differently on either side of the equator is a problem…” one whose solution, he contends, “…is
almost certainly to be found in the extraordinary geographical and climatic conditions of the area into which the
settlers penetrated” (ibid., p. 1).
99
Harris and Niha (1999) cite Joubert as saying these were originally planted in the Cape, South Africa, as food
for mariners.
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Niha 1999).100 Crosby notes the use of the newly introduced potatoes by Hongi Hika as food
supplies on his extended musket campaign 1818-25 (1999: 11).101 Harris and Niha (1999)
consider the contribution of the potato to Māori nutrition so significant as to be evidence
against a pre-European introduction, for if this had been the case “…Tasman and Cook would
have found the country more heavily and widely populated, and the course of the history of
New Zealand would have been very different” (Harris 2001). Some confusion over the
preparation of potatoes may have limited their early adoption into the Māori diet; one
commentator noted Māori eating the tubers raw. By the mid 18th Century, the potato was
widely, and productively, grown.
Once the potato was diffused around New Zealand by Māori, it became a key component of
Māori trading enterprises and Māori nutrition. Many potato harvests were initially reserved
for the all-important trade with Europeans. The role of this new tuber – so much hardier than
the ‘traditional’ kumara – became important in the evolving ‘resource economy’ of New
Zealand (McAloon 2002). From a focus on indigenous species (principally timber and flax),
Māori had began to supply ships’ crews, European settlements and even Sydney with
potatoes and pork. Māori newspapers of the day made regular mention of the value of
potatoes for Māori, and for horticulture and agriculture in general, publishing growing tips,
market information, and international experimental results (ibid., see also Petrie 2004).
Extensive fields were noted by many early European travellers and officials. Captain Knollys,
in a letter to the Governor, wrote “At a distance of three or four miles from Parihaka
[Taranaki] we passed through some large and good fields of potatoes, maize, tobacco, &c.:
these had the appearance of being well looked after, were carefully fenced, and the crops
were looking very promising” (Knollys 1880).102 Like Europeans before them, Māori
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The ‘original’ potato, S. tuberosum var. andigena, was also of tropical origin and therefore adapted to
equatorial short-day conditions. In northwest Europe, these varieties were inclined to set tubers early in the
season, a reaction of “…a short-day plant doing its best to survive in a long-day environment” (Salaman 1949:
67). Other adaptations to European climes were very small tubers that developed at the end of long stolons,
numerous flowers, and occasional shoots growing above ground from the stolons (Hawkes 1990: 39). The
process of breeding a day-neutral, higher yielding European variety, S. tuberosum subsp. tuberosum was
undertaken by purposeful selection by experienced, observant and above all, calculating, human actors. The
process was almost complete by 1750 when Linné described the subspecies ‘tuberosum’ (MacKay 1997). Thus
was the modern ecological knowledge of Europe applied to the Andean ‘import’.
101
Leach argues that the importance of traditional fernroot has been ignored, particularly as a food for extended
journeys by foot (Leach 2003).
102
Knollys goes on to say “The land appeared to me to be very good, and likely to be a valuable property to
whoever may eventually possess it. These fields, I am informed, are in the land proposed to be put up for sale by
the Government, but whether the particular spots now under cultivation are reserved to the Natives I am not in a
position to say” (Knollys 1880).
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‘Indigenous Knowledge’ incorporated the new actor and with it the need for modern
ecological knowledge.103
Sometime during the 20th Century, the original introduced varieties of potato were labelled
‘Māori’; the term was perhaps common by the 1970s. During the period when introductions
of potato were made to New Zealand, the varieties recorded as commonly grown in the
United Kingdom were ‘The Howard’ or ‘Cluster’, ‘White Kidney’, ‘Ox Noble’, ‘The Irish
Apple’, ‘The Manly’, ‘The Yam’, ‘Early Champion’ and ‘Red Nosed Kidney’ (Salaman,
1949: 162-163; Wilson 1993: 15). The main cultivars in Ireland were ‘The Block’, ‘The
Apple’, ‘The Cup’ and ‘The Lumper’ (MacKay 1997: 563). This indicates that although
Pākeha also grew these varieties, the continued cultivation of these varieties was strongly
identified with Māori gardeners, particularly kaumatua tending whanau and marae plots.
Modern ecological knowledge is, by definition, reliant on advances in RS&T. In the
contemporary debate on Māori and biotechnology, research on the potato has featured in the
emotive debate on genetic engineering. The standard position for Māori on GE is one of
opposition, and the early debate on genetically modified organisms (GMOs) presented a
remarkably unified perspective. For instance, Ngai Tahu, a large South Island iwi that has a
considerable corporate presence, strongly opposed GE on cultural grounds (Eichelbaum
2001). Māori commentators joined others to condemn the technology as unnecessary and
even dangerous. ‘Old’ methods of debate were brought to bear in this opposition. Smith and
Reynolds (2002) offered the following whakapapa (geneology), reproduced below in Figure
9, as a warning to Māori of the possibilities of negative effects of such technologies.
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An expression of the significance of the potato is the following exchange that occurred during a series of
meetings between Māori and European protagonists in Taranaki prior to hostilities there. One of the paramount
chiefs of the region, Te Whiti, commenting in response to efforts by government representatives to re-engage in
a difficult debate, “The cooked potato cannot discuss” (cited by Knollys 1880). On a later occasion, Tohu,
another chief and, like Te Whiti, a major actor in proceedings, had remarked in response to the colonial
government’s ongoing actions, that “If you cook a potato, you cannot make it raw again” (cited by Roberts
1885).
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Figure 9: Whakapapa incorporating Māori potatoes
Hone --- Merino

Puwha --- Horino

Tote
[salt]

Riwai
[potato]

Merine --- Te Kau

Doughboy Kaupoi
[dumpling] [cowboy]

Nga Kau
[cattle]

Source: Smith and Reynolds 2002: 5.104

The concerns of Smith and Reynolds (2002) and other Māori researchers and commentators
(see, e.g., Du Plessis et al. 2004) involve suspected or possible negative impacts upon Māori
health and well-being. These impacts are expressed in terms of spiritual health (mauri) or
disruption to the ‘sanctity’ of whakapapa. Agency for these impacts is said to reside within
the genetic codes of, for example, innovative crops resulting from advanced biotechnologies
of genetic engineering. Two other key concerns are expressed, often by the same sources. The
first is over the processes of consultation with Māori: essentially Māori, whilst regularly
‘consulted’, remain marginalised as the process is often rushed, truncated or designed to
negate Māori input (see, e.g., Kawharu 2002). The second issue noted by Māori respondents
concerning GE research is the ownership of intellectual property rights (Reynolds 2004).
Molecular-level analyses appear to be of growing relevance to the eco-social decisions faced
by Māori taewa growers in collaborative research projects with RS&T institutions. Late
Potato Blight, caused by the virus Phytophthera infestans, has been ‘enrolled’ by the NCABT
in its collaboration with Māori. In a project supervised by the chairman of Tahuri Whenua,
the natural resistance of four taewa cultivars to P. infestans was investigated as a Summer
Scholarship by a Māori student, based at Massey University, Palmerston North (see
Appendix 4 for an outline of the project). Another project based at Massey University has
focused on physico-chemical and nutritional characteristics of four taewa varieties. Notably
the project has contributed to research on ‘phenolic’ compounds, present in varying degrees
in fruit and vegetables, that have been ascribed antioxidant properties (Shahadi 2004). The
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The same ‘method’ has been used by Mere Roberts to challenge opposition to GE. Roberts and Fairweather
(2004) present a whakapapa that showed familial relationships between kauri and the sperm whale, arguing
inter-mingling of species was not anathema to Māori. In a different vein, Te Maire Tau reproduces a whakapapa
that ‘accounts’ for Pakeha by positing their descent from Kiwa, a god of the Pacific Ocean (Tau 2001: 135).
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variety of Māori potato known as urenika (also known as tutaekuri) has antioxidant activity
several times greater than that commonly observed (Lister 2001). This character of taewa has
featured in other projects which have proliferated in dietary and nutritional research within
sectoral and corporate strategies.
While ‘cutting-edge’ technologies often dominate innovation diffusion literature, more
‘traditional’ technologies still feature in ‘lifeworld’ activities around Solanum tuberosum.
The trade and transfer of Māori potato seed tubers was a significant practice in the course of
establishing the ‘Taewa collective’. Requests were often made by prospective members, and
generally acceded to, even though it was not uncommon for seed tubers to be eaten
(Roskruge, pers. comm.). Inquiries into the availability of tubers often followed periods of
fieldwork during this current research, and the ‘gift economy’ of seed tubers remains an
important expression of the reciprocity expected within the Māori lifeworld.
Although the potato has contributed to the resilience of many poor communities, it will be
shown that the endurance of these communities cannot rely on a static use or interpretation of
any crop or cropping method. Growers were particularly keen to investigate marketing
opportunities identified in various attributes of their crops, as well as crop protection. In these
two desires, further actants were sought for enrolment.

4.2.3

‘Taewa’ as an Innovation Matrix: An ANT approach to the Māori Potato

The wealth of those societies in which the capitalist mode of production
prevails, presents itself as “an immense accumulation of commodities,” its
unit being a single commodity. Our investigation must therefore begin
with the analysis of a single commodity.
Karl Marx, Capital, 1952: 13

The role of the potato in historical and contemporary Māori horticulture will now be
examined from the perspective of Actor-Network Theory. In particular, selected micro-scale
actants are potato germplasm; the fungus responsible for potato blight, Phytophthera
infestans, and a group of molecular actants, phenolics, notable for their role in nutrition. This
section will investigate RS&T attempts to enrol these actants in research projects, furthering
broader research programmes that mark a convergence between marketing campaigns with
Māori development efforts. The intent is to describe the role of the potato in the networks
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responsible for the eco-cultural resilience of Māori communities. As Marx (1952), who’s first
volume of the three volume Capital was published in 1867, goes on to note, a commodity is
“…an object outside us…that by its properties satisfies human wants…The nature of such
wants, whether they …spring from the stomach or from fancy, makes no difference” (ibid., p.
13). Are there aspects of the common potato that satisfy both our stomachs and our fancy?
And if so, how are they enrolled into Māori resilience strategies?
The examination of actants in Māori horticulture continues with two micro-scale actants: the
fungus for Potato Late Blight, Phytophthera infestans (Ristaino 2002) and a group of
bioactive compounds known as ‘phenolics’ which have been associated with healthpromoting properties of anti-oxidants (Lister 2001). The purpose of examining these actants
remains the illumination of institutions and innovation diffusion processes relevant to Māori
horticulture, and the identification and refinement of potential variables amenable to fs/QCA.
The genus Phytophthera has over sixty species that cause a range of diseases within several
economically important crops, notably the tomato and potato. Most Phytophthera species
afflict the root system and are soil-born (Erwin and Rebeiro 1996). Although potatoes were
diffused out of South America in the early 16th Century, the Potato Late Blight did not
follow until the 1840s, being recorded in 1843 in the U.S., spreading from near Philadelphia
to five states and Canada within two years, with epidemics in Belgium, Holland, Germany,
Switzerland, Italy, England, Scotland and Ireland by 1845 (Garelick 2002; Ristaino 2002).
These epidemics occurred before modern germ theory had been established, and a variety of
causes were held to be responsible, including, with varying rationales, the weather, ‘bad’ soil,
and the devil (ibid.), an example of European ‘Traditional Ecology Knowledge’ seeking
explanations to a major threat to livelihoods.
Harris (2006) has detailed how many Māori communities were subject to localised famine
from the failure of the potato crop due to ‘Te Paraiti’ (a transliteration of blight) in 19051906. Like the Irish Famine, other factors exacerbated the effects of the blight including
unseasonable frosts, higher rainfall and the failure of other important food crops - maize,
wheat, cabbage and turnips - due to flooding (ibid.). The New Zealand government of the day
sought to supply ‘blight proof’ cultivars to Māori communities, and also expand the range of
other vegetables available as seed or seedlings. Plans were also made to import high-yielding
kumara seed from California to reduce the reliance on potato and improve on traditional
kumara cultivars. These strategies were a co-operative effort between the Native Department
and the Department of Agriculture (ibid.). Although the ‘Native Department’ was primarily a
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non-Māori institution, the attempts at co-operation can be seen as RS&T strategies addressing
Māori eco-social resilience.
Plant pathologists have refocused attention on Late Blight as it has exhibited resurgence in
the late 20th Century. Prior to the 1980s, the various strains of this virus affecting the potato
and tomato (Lypersicon esculentum) were of a ‘single mating type’ that reproduced asexually
and did not possess significant genetic variability (Cox 2004). The genetic uniformity of
Phytophthera aided its control as fungicides, developed in the 1860s, were able to provide a
measure of protection. However, frequent applications of fungicides – where they could be
afforded – were imperfect, expensive, and toxic to the wider agro-ecological systems in
which the crop was embedded. Further, the most common fungicide, Metalaxyl, was
declining in effectiveness (Fry and Goodwin 1997).
New strains of Late Potato Blight appeared in the early 1980s, evidently originating in
Mexico, and were more virulent and resistant to common fungicides. Cox (2004) points out
that the greater concern, however, is that these new strains are of the ‘complementary mating
type’ of the earlier strains, thus enabling sexual reproduction and consequent genetic
recombination, increased the risk to two major world crops (potato and tomato), and to a host
of other domesticated species in the same family. Concerns over the risk to the potato crop
saw RS&T programmes coalesce in many projects focusing on P. infestans. In 1996 the
Global Initiative on Late Blight (GILB) was established to coordinate approximately 700
researchers in 76 countries (Garelick 2002; Ristaino 2002). The Cornell-Eastern EuropeMexico project (CEEM) is researching the particular vulnerability of Russia and Eastern
Europe in a cooperative effort between Cornell University and Mexican researchers (CornellEastern Europe-Mexico 2007). The ongoing challenge of P. infestans to potato cultivation is
being met by institutional evolution.
Blight was enrolled by the NCABT in its collaboration with Māori. In a project supervised by
the chairman of Tahuri Whenua, the natural resistance of four taewa cultivars to
Phytophthera infestans was investigated as a Summer Scholarship by a Māori student, based
at Massey University, Palmerston North (see Appendix 4 for an outline of the project). The
project was more complementary to the overwhelmingly science-focused research
programmes of the NCABT.
The ANT examination of micro-scale actants and their involvement in agri-food networks
can be reduced in scale even further. Phenolic compounds, present in varying degrees in fruit
and vegetables, have been ascribed antioxidant properties (Shahadi 2004). The variety Māori
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potato known as urenika (also known as tutaekuri) has antioxidant activity several times
greater than that commonly observed (Lister 2001). This character of taewa has featured in
other projects which have proliferated in dietary and nutritional research within sectoral and
corporate strategies. However, as a research report noted, it is “essential…that the Māori
ethnic provenance be properly presented in the final products” (McCarthy 2006: 6). One
concept ANT theorists have promoted is the notion that nonhuman actants can operate as
‘gatekeepers’, expressing their agency by holding cooperation in, say, a research programme
(see Callon 1986). This current research does not seek this level of reduction. However, the
perspective of ongoing institutional evolution and engagement can be represented
schematically, with taewa positioned as the common actant, as in Figure 10.

Figure 10: Taewa as an innovation matrix: institutional

Andean IK
8,000 yrs

RS&T
insts.

European TEK
300 yrs

ECR
insts.
taewa

Māori IK
250 yrs

growers

Note that Figure 10 abstracts the broad knowledge management institutions. The immense
interacting complexities of, for example, micro-scale actants such as phenolic compounds,
Phtophthera infestans, are not shown but are assumed to lie within the research programmes
of RS&T institutions. In this respect, the institutions involved become the black boxes that
ANT theorists seek to dismantle. Again the challenge of ANT is to extract actants from the
black boxes of superficial institutional analyses and expose them to scrutiny. Taking just
some of the interactions discussed so far, Figure 11 below shows how complex the
assemblage of Māori horticulture has now become.
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Figure 11: Selected actants of Māori horticulture
Taewa
phenolics
P. infestans

Cultivation
Biotic factors

Abiotic factors

labour

Māori
growers

Technology

Market
media

machinery

Farmers markets

ICTs

Wholesale/retail

Lab equipment

Health discourse

RS&T
Govt. policies
Global RS&T
Career development

For simplicity, Figure 11 combines phenolics and P. infestans (and each of these is a class of
actants comprising many related members) and describes only some of the interactions
identified in this current research. While comprehensive, the selected interactions are not
exhaustive, for example government policies could be said to frame many if not all
institutional activities, and technology and the media are more extensive and pervasive than
this diagram suggests (particularly through ICTs). Also the career development strategies and
tactics of all individuals so involved would undoubtedly be more influential in all
institutional activities remotely connected to the actual research and marketing programmes
and projects that were the main focus of this current research. The point made is that the
black boxes of modern agri-food research networks contain myriad actants - human and
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nonhuman, animate and inanimate – which human participants attempt to enrol and stablised
before mobilising the resulting assemblages for the purposes of associated resiliencies. For
Māori growers, this phenomenon is undertaken within New Economic Space but according to
cultural logics quite foreign to this space, namely those of the indigenous people of
Aotearoa/New Zealand.
This section has not attempted anything more than a very brief and simple discussion of just
some of the actants that are enrolled and translated within the agro-food networks that include
Māori and Māori potatoes: the overall focus is on the institutions that mediate knowledge
management in eco-social/eco-cultural dimensions. At the micro-scale there are Plant Genetic
Resources in the form of seed tubers and the fungal disease Late Potato Blight; molecularlevel activity is also of relevance to the eco-social decisions faced by Māori taewa growers.
What is clear is that necessary participants in the actor-networks of resilience for Māori are
the RS&T institutions who mobilise research programmes that enrol important micro-scale
actants - PGR, bioactive compounds, and pests and diseases – and attempt to translate them
through various projects into development strategies in horticulture. These research
programmes and projects, while situated within RS&T institutions and tying these institutions
to Māori collaborators, also have significant roles in marketing strategies and will be
discussed in detail in the following section.

4.2.4

Marketing and Consumption: Rehashing the Spud

‘SPUD IT’

License plate observed on a truck transporting potatoes,
Christchurch, November, 2005.
This subsection introduces a fundamental aspect of the resilience strategies of many emergent
Māori growers: adding value to their produce. So far this chapter has shown how rapidly
introduced crops and cultivation activities diffused through Māori society. Potatoes were then
shown to be a significant actant in the eco-cultural resilience of Māori, grown and sold as a
commodity in a chain that included other provisions for European communities. Micro-scale
actants were highlighted by their enrolment in research programmes that seek to translate
aspects of these actants into resilience for their human and institutional ‘collaborators. The
purpose of this subsection is to outline the potato market within the New Economy, thus
identifying the policies, technologies and institutions comprising the wider assemblage of
New Economic Space.
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The market for potatoes has undergone significant restructuring and evolution as government
and consumers have altered their perceptions of this actant as both a crop and as a food. Very
little marketing of the potato was needed when it was an unquestioned staple of the ‘British’
diet of New Zealanders. One parliamentarian, Warren Cooper, addressing the 1976 National
Potato Convention and Field Day, said “Next to bread, the potato is our most important staple
food. It is on the table practically every day in every household in New Zealand. No
government would be thanked for allowing avoidable shortages of potatoes to occur” (Cooper
1976). Cooper was announcing the reconstitution of the NZ Potato Board as a producers’
organisation and central ‘coordinating body’ whose role would include the dissemination of
statistics within the industry and the introduction of a ‘minimum quality standard’ (ibid.).105
Cooper’s address echoes that given to the 1921 International Potato Conference, London,
delivered by the Chief Scientific Adviser to the British Ministry of Agriculture. “The potato
crop is of peculiar importance to the world at the present time. The wholesale destruction
wrought by the war has fallen with special weight upon agriculture; all recuperation, all
progress, depends upon a cheap and abundant food supply…” (Hall 1922). The potatoes
nutritional qualities, recognised from the Andean mountains to Europe and then on to the
Neo-Europes, elevated its importance as an actant in New Zealand’s development.
Compare those addresses with that by Tony Moleta, Chairman of the Potato Sector, to a 2004
conference in New Zealand. “The last time you were in the supermarket, what was there to
convince shoppers to choose potatoes over pasta or rice?” (“Not a humble spud” 2004). What
had changed? First, agricultural productivity had increased in answer to the fears of a postwar Europe to such an extent that simple lack of food was no longer a problem for most First
World citizens.106 Indeed, it is the excess of food, resulting in obesity and associated diseases,
that is now considered by many health researchers to be the most significant health problem in
the world’s richest countries (Gard and Wright 2004). In this debate, potatoes are seen as a
“…popular salt-and-fat delivery mechanism to hungry, yet overfed, fast-food consumers”
(Brannstrom 2004: 833). Potatoes are no longer assumed to be a ‘good’ food.
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The potato is one of many species that have been subject to specific Acts of Parliament in New Zealand, in
this case The Potato Growing Industry Act 1950 (other examples are The Small Birds Nuisance Act 1882, and
The Codlin Moth Act 1884). Prior to 1950, several growers’ organisations oversaw the industry. The industry
sought stability in the post-WW2 era to counter uncertain production goals. These organisations led to the
establishment of the Potato Board in 1952; the strategy employed was the letting of production contracts (“The
Winds of Change” 1987).
106
Food ‘security’ in Europe was enshrined in Europe under the Common Agricultural Policy (CAP).
Modernising CAP to take account of new agri-food networks, particularly the elimination of subsidies,
continues to vex EU politicians. See Cardwell 2003.
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The second significant change to New Zealand diets, alluded to by Moleta, is that the potato
is no longer the only option for consumers. The agri-food networks that enabled New
Zealand to supply European markets from late 19th Century through most of the 20th Century
have expanded to bring a considerable variety of food products to New Zealand shelves. In
response to increasing publicity over the health effects of modern diets, many people are now
choosing meal options that were unknown or considered exotic just a generation ago. In
particular, post-production innovations have seen the alternatives to potatoes become
remarkably easy to prepare: potatoes are no longer considered a ‘convenient’ meal
component (“Who eats potatoes – a new study” 2006).
How has the potato sector responded to the challenges noted above? Internationally, potato
organisations are responding in various ways to threats to market share. RS&T activities have
converged

on

multiple

concerns,

principally

nutrition,

storage,

and

managing

pesticide/herbicide/insecticide use. For example, the Dutch seed supplier HZPC, in
collaboration with researchers at the University of Florida, has promoted ‘Sunlite’, a variety
with 30% less carbohydrates than common varieties (SunFresh of Florida Marketing
Cooperative 2005). The American rights are owned by a growers’ collective that advertises,
among other aspects of their production, the ‘six generations of growing’ behind at least
some of the collective (ibid.). The use of ‘quality’ and ‘cultural’ credence attributes are
integral to the marketing strategy.
Māori horticulturalists also follow strategies similar to those noted above. Seeking to both
‘add-value’ (and counter the negative trends of both food and agriculture shown in Figure 8)
and be sustainable, Māori horticulturalists noted that the attributes of ‘sustainable/organic’
and ‘indigenous/native’ were sought by the agri-food sector. During hui leading to the formal
establishment of Tahuri Whenua as an incorporated society, the molecular-scale actants noted
in the previous section were mentioned with a view, in the terminology of ANT, to enrolling
them in possible research and marketing programmes. Members of the taewa collective were
open to the possibilities of adding-value. One member, an older women representing a marae
trust that was fund-raising for a new whare remarked ‘damned if I’m gonna sell raffles’.
Following the establishment of Tahuri Whenua, ongoing promotion of taewa and, to a lesser
extent, kaanga (corn) and kumara, increased. Subsequent marketing strategies ‘played’ on the
credence attributes of ‘indigenous’ and ‘organic’ with the aim of collecting premium value
(Lambert 2004). Media images and articles also contributed to the promotion of Māori
horticulture, particularly describing ‘Māori potatoes’ (see, e.g., Wratten 2005; McLeod
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2005). While Tahuri Whenua representatives were not the sole contributors to this promotion,
links to the original taewa collective featured prominently. Similar marketing strategies are
utilised in the on-line advertising of taewa (Organik Natural Foods 2004), boxed potatoes on
supermarket shelves, food magazines, and cuisine promotions. Figures 12 and 13 below show
the packaging of taewa supplied to four wholesalers nationwide in 2005-2006. Three varieties
are offered (huakaroro, tutaekuri, and kowiniwini), and retailed at $6.99 for the one kilogram
box, a mark-up of approximately 350%. Serving suggestions and cooking tips are offered,
and the packaging is suggestive of aspects of Māori culture such as raranga (weaving).

Figure 12: Packing for Māori potatoes

A second marketing programme was initiated during the course of this research by Wakatu
Incorporation under their ‘Kono’ brand (Wakatu 2005). Already involved in a joint venture
project behind Tohu Wines Ltd., the worlds first indigenous wine label, Wakatu Inc. is a
multi-sectoral Māori-owned business with interests in aquaculture, wine, forestry,
commercial property, tourism and horticulture; 90% of Wakatu’s products are exported
(Harmsworth 2005). The word ‘kono’, which refers to a food basket, was decided upon only
after a global search for its suitability. The key purpose of this label was identified by Wakatu
as leveraging distribution channels from one product and apply it to another” (cited in
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Harmsworth 2005: 78). While no explicit references are yet made in marketing the role of
phenolics in their horticultural products, Wakatu supported an Agricultural Marketing
Research Development Trust (AgMardt) bid by Tahuri Whenua Inc. Soc. that examines the
potential of these compounds in marketing relevant varieties of Māori potatoes.

Figure 13: Reverse view of figure 12

The research bids forwarded by Tahuri Whenua and Wakatu point to the enhanced
participation on the part of Māori in RS&T networks through the convergence of Māori
development strategies with research programmes. Emanating from Māori cultural logics,
these bids are nevertheless framed in purposive-rational terms as the rules from the associated
research and marketing programmes require adherence for success within New Economic
Space. The appeal to consumers health concerns through the simple mention of antioxidants
being present within the commodity of coloured potatoes, “…an object outside us…that by
its properties satisfies human wants” (Marx 1952: 13). Research and marketing programmes
have, with the complicity of Māori, framed the ‘nature of such wants’ such that they spring
from the stomach and from fancy. The nuances of the scientific debate over antioxidants and
organics makes no difference to the technical rules of the associated purposive-rational
subsystems of these programmes: the marketing programmes have, thus far, successfully
stabilised the assemblage, again with the complicity of other human participants in the form
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of collaborating scientists and Māori growers. However, there are other rules by which the
activities of Māori growers are validated, and these rules will feature in the remainder of this
chapter.

4.2.5

Summary

Post-contact innovation in the form of new biotechnologies, commerce and market exchange
implanted in Māori communities a new eco-cultural resilience, a ‘New Economy’ that
nevertheless remained reliant on traditional cultural logics, notably kin-based, communal
organisation and intense, emotional connections to land and resources. The 20th Century
began with a continuation of the assimilation policies of the 19th Century but ended with an
increase in Māori land and control over resources, greater political influence and a surer
footing for economic and cultural development. While education and agriculture exhibit
policies and processes highly relevant to Māori development, exclusion from determining
these policies and processes consigned Maori to more a passive adoption stance than was
intended by the more liberal European actors or demanded by the more insightful Māori
leaders.
Modern sustainability discourse now includes cultural resilience in broader development
goals, emphasising certain policy, technological and institutional characteristics as being
integral to the diffusion of relevant innovations to Māori. Participation in the associated
RS&T networks was noted in Chapter 2 as being a necessary condition of sustainable
development through the need to innovate for greater resilience within the dynamic ecocultural contexts that define modernity. These networks comprise an array of actants that
need to be enrolled into coherent assemblages for the achievement of this eco-cultural
resilience.
The interactions of those purposive-rational subsystems that define industrial agriculture, and
the traditional symbolic interactions practiced by Māori communities, force debate among
Māori, and between Māori and other participants in the networks in which Māori seek
membership. The growing awareness of the symbolic lifeworld represented by matauranga
Māori and the effects of this lifeworld policy on New Zealand’s RS&T policies exemplify a
‘culture clash’ of tradition indigenous cultures and advancing modernity. The remainder of
this chapter examines this ‘clash’ through empirical examples of innovation diffusion
between Māori and non-Māori economics of horticulture.
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4.3

‘Responsiveness-to-Māori’: A SOP Approach to Matauranga Māori in
RS&T

This section develops the concept of the systematic provision of innovations in horticulture
that incorporates Māori growers. Concentrating on a SOP framework, the participation of
Māori growers with New Economic Space will be outlined. The purpose of this section is to
expand upon the commodity chain analysis of the preceding section, and contribute to the
picture of how Māori communities participate in the new and old economic spaces in seeking
greater resilience for their communities.
The first subsection presents a short introduction to New Zealand’s innovation strategies to
set the scene for attempts by Māori to determine their own resilience through RS&T
networks. Three successive subsections present empirical evidence of the management of
‘Matauranga Māori’ as knowledge within contemporary agri-food networks through the
activities of RS&T institutions. The first subsection outlines New Zealand government
policies of responding to Māori society’s needs and demands. State RS&T institutions now
include attempts to liaise with Māori communities, and are officially supportive of Māori
cultural practices.107 The next subsection describes how one state-sponsored RS&T institute,
the National Centre for Advanced Bioprotection Technologies (NCABT), established a
Matauranga Māori Bioprotection research programme. A final subsection presents a panMāori ‘eco-cultural’ institution, Tahuri Whenua Incorporated Society, whose goal is to
increase Māori resilience through horticultural ventures.

4.3.1

New Zealand’s Innovation Strategies: An overview

This section outlines the innovation strategies implemented by successive New Zealand
governments, state-sponsored RS&T institutions and pan-Māori institutions. The components
of New Economic Space – policies, technologies, and institutions – will be described. The
century that began with explicit and oppressive intentions to assimilate Māori to the point of
eradicating Māori culture, ended with official policies of ‘responding’ to Māori demands for
support within the institutions most dedicated to Western RS&T, the supposed opposite of
indigenous methodologies. This history can be understood through, among other things, the
trade and transfer of innovations to and from Māori land and communities.
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This official stance has been subject to challenge by state employees and parliamentarians. See Lane 2006.
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The research instituted by New Zealand’s state and corporate organisations throughout the
20th Century was primarily directed to seeking a better understanding of the resources at the
heart of the New Zealand economy (Galbreath 1998).108 The 1970s saw major changes in
attitudes to RS&T, prompted by the loss of easy access to the British market when Britain
joined the European Economic Community in 1972. Extensive SOPs had already evolved in
the supply of New Zealand products to domestic and international markets. Many
commentators pay ‘homage’ to those innovations that enabled these SOP with the emphasis
often on the technical and engineering aspects (see, e.g., Bridges and Downes 2000).109 New
Zealand’s economic isolation meant a search for new markets but also promoted debate about
how to best modify exports for these markets, introducing ‘adding value’ as a fundamental
strategy in the reliance on primary commodities that formed the bulk of NZ exports (Palmer
1994).110
‘Added-value’ in a national economy is a reflection of “…the degree of processing and
technological sophistication of an economy with respect to its trading partners” (Bollard and
McNaughton 1992: 5). The infrastructure that has governed this aspect of the New Zealand
economy has undergone significant transformation through the 20th Century. While many
successes have occurred, New Zealand’s comparative economic position has not improved;
this ‘failure’ has been a regular topic of political debate. Standard comparisons show New
Zealand’s public investment in RS&T to be below comparable states, as shown in Table 13
below.
Table 13: Total NZ government financing of R&D

1997
1999
2001
2003

$m

NZ
(% of GDP)

OECD total
(% of GDP)

561.8
552.4
667.0
717.8

0.57%
0.51%
0.53%
0.52%

0.67%
0.65%
0.66%
0.68%

Source: Ministry of Research, Science, and Technology 2005: 2.
108

The establishment of ‘Western’ science in New Zealand proceeded through a number of institutions
established by amateur philosophers, collectors and antiquarians, as was the practice in Great Britain (Fleming
1994). The first New Zealand ‘Learned Society’ was the Literary and Scientific Institution of Nelson, founded
aboard the New Zealand Companies emigrant ship, Whitby, while still at sea in April, 1841 (ibid., p. 8). The
second generation of European settlers in New Zealand were more concerned with survival and land
development than the ‘esotericism’ of science, in marked contrast to the initial fervour of scientific
institutionalisation in New Zealand (Palmer 1994: 1).
109
Refrigerated transport, the cure for ‘Bush sickness’ and facial eczema afflicting sheep, circular milking sheds
and so on are integral to New Zealand’s development narrative (Sutch 1969; Wright 1999).
110
The then Minister of Agriculture, Mike Moore, who was to later head the World Trade Organisation,
achieved a certain comic infamy for his innovation of the ‘lamburger’.
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At the level of the individual product, added-value is a characteristic “…many new products
are purported to have”, and correlates to a ‘degree of innovation or change’ that improves the
products appeal to consumers (Fuller 2005: 9). This value can be added in three ways: by
further processing; by reducing input costs; or by increasing output value (Bollard and
McNaughton 1992: 5). These strategies can be very expensive, requiring the application of
advanced technologies, specialised labour and sophisticated marketing campaigns (Lockie
and Kitto 2000; Fuller 2005).
It has been asserted (Sullivan 2001) that New Zealand has struggled to establish a ‘culture’ of
adding value. The establishment of the necessary infrastructure is often assumed to be
hindered by negative attitudes and perceptions held by New Zealanders. These perceptions
were challenged by a widely disseminated report, the Global Entrepreneurship Monitor
(Frederick et al., 2002). Included in the report’s findings was a strong performance by Māori.
However, it has been noted that any nation wanting a ‘strong entrepreneurial culture’ must be
able to ‘tolerate’ higher levels of income disparity (cited in Cameron et al. 2000: 12). The
issue of income disparity in New Zealand, a country where this disparity increased to a
greater degree than many countries following the neo-liberal restructuring of the 1980s and
90s, continues to resonate (Kelsey 1995).
Despite concerns over New Zealand’s entrepreneurial ‘culture’, many firms have managed to
achieve significant ‘added-value’ and establish novel product lines and elite brands, often
based on a global customer base. Strategies have expanded to include a so-called ‘cultural
economy’ (Throsby 2001; Amin and Thrift 2004), although as previously discussed this
interpretation of ‘cultural economy’ is better understood as an industry within the wider
economy. The cultural industry, like other industries, is intended to supply a global market
while relying on production that is embedded in local practices (see for example Blundell
1993). A significant component of New Zealand’s trade and development policies now
incorporates strategies designed to benefit from the perceptions and realities of New Zealand
cultural goods and services (Hesmondhalgh and Pratt 2005; Morgan et al., 2002).111 ‘Cultural
diplomacy’ is now a strategy by which ‘N.Z. Inc.’ promotes the New Zealand economy on
the world stage.
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An indication of this strategy is Prime Minister Helen Clarke heading the Arts, Culture and Heritage portfolio
from August 2002, and her personal appearance in bidding for the 2011 Rugby World Cup. Left wing
commentator, Bruce Jesson, was an ardent promoter of the need for an acknowledgment of a distinctive New
Zealand culture to spearhead national identity and development. See Sharp 2005.
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Cultural diplomacy in New Zealand utilises the participation and imagery of Māori as the
indigenous people of New Zealand. Jackson and Hokowhitu (2002) describe the use made by
multinational sports company, Adidas, of the well-known Māori haka112, Ka Mate, in a
marketing campaign, highlighting the difficulties indigenous peoples have in protecting
cultural practices when these practices continue to represent novelty and a valorised
‘curiosity value’ to an immense global market. The participation of indigenous peoples in a
global cultural economy is often predicated on the sale of traditional handcrafts, artefacts, art
works and performances. Such business increasingly utilises, or even relies on, Information
and Communication Technologies (ICTs), leading to assertions that we all now live in a
‘global village’ (McLuhan and Powers 1989).
New Zealand’s cultural economy now converges with the traditional ‘bioeconomy’ of
primary commodities. The attributes of niche products can be readily identified in the
production and trade of New Zealand food exports which have historically focused on
“…pampering the palates of the prosperous” of the developed world (Williams 1993: 347).
Quality and novelty are important ‘attributes’ of any agri-business; for New Zealand, so is the
wider image of a supposedly ‘clean and green’ environment (Perry et al. 1997). This aspect
of adding value, distinguishing certain products from otherwise similar products, such that
they stand out on retail shelves or restaurant menu’s now includes the label ‘Māori’ (Lambert
2004, 2006a, 2006b), and will be discussed in more detail in a following subsection.
While Māori cultural attributes can be used in marketing, there are concerns over the
exclusion or minimal involvement of Māori in RS&T. These concerns have been addressed
by a ‘Māori responsiveness’ component introduced into official science and technology
policies.113 As the Ministry of Research, Science and Technology (MoRST) readily
acknowledges (MoRST 2004), there is no single definition of ‘Māori Research’ within Vote
RS&T policies. Purchase Agents and the Ministry use the terms ‘Māori Development’,
‘Māori Advancement’, ‘Māori specific investment’ and ‘Māori responsiveness’ to capture
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Although often translated as ‘war dance’, haka is a generic term for action songs and dances. See Karetu
1993.
113
The term ‘Responsiveness to Māori’ first appeared in MoRST thinking in May 1999 in a document entitled
‘Blueprint for Change’: “Purchase Agents are expected to design research portfolios that are responsive to the
needs and diversity of Māori” (MoRST 1999: 18). Policy goes on to say that in relevant ‘target outcome[s]’, a
“…focus upon Māori people is fundamental”. Cunningham (2000) identifies the ideals of a Treaty partnership in
these research directives.
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attempts at including Māori (ibid.).114 These terms feature in agri-food network research
where Māori imagery, arts and crafts, and sometimes just the presence of Māori, are utilised
for commercial, political-economic and diplomatic purposes.
For many indigenous scholars, the separate status of indigenous peoples and erroneous
assumptions about their lives have undermined the validity of much research involving such
groups (Bishop and Glynn 1992; Bishop 1999; Smith 1999; Cram et al. 2000). Linda Tuahiwi
Smith nominates the very word ‘research’ as “…probably one of the dirtiest words in the
indigenous world’s vocabulary” and lays the fault squarely at the feet of “…imperial science”
(Smith 1999: 1). While her position has been mocked as ‘emotional politics’ that privileges
indigenous perspectives (Munz 1999), it does express the frustration that many Māori
experience in engaging with research and researchers (see also Walker 1996a; Durie 1998).
From ‘first contact’, Māori were subject to amateur and professional research in a repetition
of the experiences of other indigenous peoples (see, e.g., Herman 1999; Howe 2003). For
many Māori, this is perceived to continue.
The historical marginalisation of Māori in development was to be reversed by government
RS&T policy directed to be ‘responsive’ to Māori research needs, to the point of actively
collaborating with matauranga Māori. As a result of government directives, state RS&T
institutions initiated a range of responses designed to satisfy government and Māori. Before
this section examines one particular programme and its associated projects involving Māori
horticulture, a discussion of the innovation strategies focused on potatoes and, in particular,
Māori potatoes, outlines the research and marketing contexts.

4.3.2

Centre of Research Excellence ‘Responsiveness to Māori’: An example of the
early adoption of Matauranga Māori

This subsection will outline an important RS&T strategy to address the limited commercial
innovation of research in New Zealand through the establishment of the Centres of Research
Excellence (CoRE) Fund in the 2001/02 budget. A case study of one CoRE, the National
Centre for Advanced Bioprotection Technologies (NCABT), is presented as this particular
RS&T institution established a ‘Matauranga Māori’ theme as a part of its research
programmes on sustainable land-based development options for the horticultural sector. The
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The policy has been framed by the Ministry for Research, Science, and Technology (MoRST) and was
developed by Professors Mason Durie and Chris Cunningham, employing the Treaty of Waitangi as a
foundation. The Royal Society of New Zealand (2003), a significant entity in New Zealand’s research history,
gives an inventory of ‘Māori Responsiveness’ in those projects in which the Society is involved.
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difficulties of engaging with Māori communities are highlighted to expand upon the central
investigative problem of identifying the role of Māori cultural functioning and broader
community aspirations for Māori culture.
The terms of reference for CoRE funding were broadly focused on excellence in research,
economic and social development, environmental sustainability and fulfilling the obligations
of the Treaty of Waitangi (Ministry of Education 2005). CoREs are interdisciplinary, and
though hosted by a single tertiary institution, draw upon multiple collaborators (including
Crown Research Institutes and industry) in order to be ‘innovative and entrepreneurial’
(Williamson and Samuel 2002). Any development is to be ‘sustainable’, and the transfer of
resulting knowledge is to be an integral function of CoREs.115
The first recipients of CoRE funding were announced in March, 2002, with two more
confirmed in September, 2003 (details are listed in Appendix Two).116 The National Centre
for Advanced Bioprotection Technologies (NCABT), based at Lincoln University, was one of
the two successful bids announced in 2003 and included a ‘Matauranga Māori Theme’.
Announcement of the NCABT bid was accompanied by considerable negative media
exposure as scientists, iwi representatives, members of the public (laity in one context,
financial stakeholders in another) and government officials offered opinions and insight. The
following excerpt from a ‘Letter to the Editor’ (Taylor 2002) is not atypical of those opposed
to such a concession:

A new Pandora’s Box has been opened, allowing Māori interests
to hinder legitimate scientific research and technical progress.
J.W. Taylor, St. Andrews Hill,
‘The Press’, December 30th, 2003.

For those ‘bidders’ who were unsuccessful, the Responsiveness-to-Māori component was
identified as the primary cause for missing out (Ross 2002a, 2002b; Hickford 2003). Stalinist
Russia and Nazi Germany were held up as future scenarios facing a country struggling to
maintain economic resilience in the face of a dominating, domineering global context
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The competitive bidding process and allocation was initially administered by the Royal Society of New
Zealand. Administration of this funding is now the responsibility of the Tertiary Education Commission (TEC).
116
The nine-person committee had three Māori members: Sir Paul Reeves, Assoc. Prof. Pare Keiha, and Aroha
Te Pareake Mead. One of the successful bids was Nga Pae o te Maramatanga, an explicitly Māori institute
hosted by the University of Auckland. See Appendix 2.
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(Robinson 2002). For supporters (e.g., Benfell 2003; Tau 2003a) the issue was framed as a
valid and viable sector of society asserting itself as an important stakeholder in research.

Consultation is required because research is an open activity.
Māori are a stakeholder within New Zealand. It is appropriate that
consultation occurs because of treaty relationships.
Te Maire Tau, Kaiapoi,
‘The Press’, January 4th, 2003.

The concerns focused on the ‘contagion’ those previously ‘rational’ institutions will be
subjected to. Although it could be said that purposive-rational subsystems (in the form of
RS&T institutions) have been required to accept the ‘presence’ of a symbolic lifeworld
(labelled matauranga Māori), by ‘presence’ can be meant several things. At the level of
government policy, the ‘contagious affects’ are relatively distant as many apparently
philosophical ‘debates’ are restricted to rhetorical exchanges, devoid of consensual
understanding (Lambert 2006a). Government spending on RS&T is explicitly a component of
the state’s ‘economic engine’. While the Responsiveness-to-Māori policy remains a
controversial strategy and is criticised by many who oppose the perceived privileging of
Māori (see Kersey 2006), it is framed around increasing the economic resilience of Māori
and, by association, New Zealand as a whole.
Within the RS&T institutes, those research programmes that engage with matauranga Māori
may not need to alter their standard research practices as they are not threatened with a
‘paradigmatic shift’, to echo Kuhn’s (1962) terminology.117 Contentious socio-cultural
concepts can easily be contained or quarantined. So while the policy has undoubtedly
contributed to extending the ‘Renaissance’ of Māori into RS&T, it remains to be proven that
the eco-cultural resilience of Māori – the key outcome of a substantial part of Māori
development – will be increased. The present analysis does not seek to decide upon the
veracity or otherwise of scientific claims. The object is to identify the institutions involved
with relevant innovative goals in Māori horticulture.
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A request by the NCABT research manager for pictures of a ‘meeting house’ to adorn the centre’s webpage
could be seen as the superficial use of Māori imagery, while concerns were regularly raised that the research
proceeded without adherence to basic KMR principles.
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4.3.3

The National Centre for Advanced Bioprotection Technologies: Theme 4 ‘Matauranga Māori Bioprotection’

This subsection continues the discussion above by detailing the ‘Matauranga Māori’ research
programme that was implemented by the NCABT. The purpose of this discussion is to outline
the engagement of two distinct knowledge bases – Western science and matauranga Māori –
to further understand the innovation diffusion processes that contribute to the resilience
strategies of Māori and non-Māori economies.
Confirmation of the NCABT bid in February 2003 led to the establishment and cementing of
four research programmes: Agri-biotechnologies, Biosecurity, Biocontrol118 and Matauranga
Māori Bioprotection. In addition to Lincoln staff, researchers from ten other research
institutions were to be involved, exhibiting the ‘synergies’ sought by the government.119 The
‘Matauranga Māori’ theme shows all the rhetorical characteristics sought by the
government’s various directives to ‘respond’ to Māori, and to seek innovation from resulting
collaboration. The project was titled “Indigenous Knowledge and Agri-development” and
explicitly sought innovation which is seen as emanating from ‘the border’ between four
apparently distinct disciplines: Māori science, matauranga Māori, traditional ecological
knowledge and Western science. The relevant section of the proposal (CoRE Fund
Application Number 02-LIN-501, p. 22; emphasis in the original) is reproduced below:

In Māori terms, social development must be built on economical development
that is environmentally sustainable and cognizant of tikanga Māori values
such as kaitiakitanga, manaakitanga, and rangatiratanga.120 However, this
development must also be informed by innovative bio-protection technologies
that originate from Westernised science. Fulfilling obligations under the
Treaty of Waitangi requires moving beyond the rhetoric of the Treaty,
consultation with Māori, and the mantra of increasing Māori research
capacity. This will only occur if opportunities for collaboration are created
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‘Biocontrol’ relates to methods of pest and disease control that do not use synthetic chemicals. Attempts to
engineer more ‘natural’ techniques of control have a long if not exactly distinguished history in New Zealand.
Indeed, the legacies of many historical landscape practices are ongoing commitments to pest management.
Government and corporations now recognise the vulnerability of the national economy to biosecurity threats and
poor agro-ecological management, and many state agencies are engaged in refocusing policy frameworks in this
light (See Galbreath 1998; Parliamentary Commissioner for the Environment 2004).
119
The other institutes involved are Crop and Food Research, AgResearch, HortResearch, Landcare, Forest
Research, Wool Research Organisation of New Zealand, Massey University, Auckland University, Canterbury
University, and the Auckland University of Technology. Te Wananga o Awanuiarangi was also involved,
through a single Māori researcher.
120
‘Stewardship/guardianship’, ‘hospitality’, and ‘sovereignty’ respectively.

126

and Western and Māori science is taken as complementary rather than
conflicting. Research at the border between Māori science, matauranga
Māori, traditional ecological knowledge and Western science will lead to
innovation, the creation of new knowledge and a new paradigm – one that
is better equipped to deal with many of the issues confronting agricultural and
horticultural development in NZ.

Potential collaborators and case study participants were identified as a result of personal and
professional networks of project members. Researchers within the other three themes were
continuing within their research fields, whereas the ‘Matauranga Māori’ Theme was a new
initiative, relying on collaboration between people with no research background in
horticulture.
The NCABT Theme 4 research programme was relatively non-specific, seeking to help
enable the ‘sustainable development’ of Māori horticulture and ‘innovate’ for the economic
development of Māori and the wider New Zealand economy. The research projects which
were then developed were at the time to form the basis of two PhDs for Māori students. A
central goal was the construction of a data base of matauranga Māori as it applied to
horticulture. For this goal, a Māori student was sought who was fluent in te reo and
conversant with the necessary tikanga for working with Māori individuals and communities.
The Matauranga Māori ‘theme’ ultimately failed to complete many of its research outputs. At
the end of its three-year funding period, during which over $1 million dollars had been
received, minimal publications were released and neither of the two PhD scholarships listed
in the proposal, or in associated media releases and promotional material resulted in the
retention or completion of doctorates (Lambert 2006a).121 Some observations from this
research programme will feature in the evaluation of results in Chapter 6. One important
finding, observed many times, was the presence of a ‘cultural gap’, not between Māori and
non-Māori, but between Māori researchers and Māori community members. On the one hand,
this ‘gap’ is a result of the multiple expressions of Māori ethnicity in a ‘post contact’ plural
society. On the other hand, it can be understood as the tension between the ‘technical rules’
of RS&T institutions (intellectual property agreements, budget constraints, reporting
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The author was the only doctoral candidate to accept one of these scholarships but did not complete this
thesis under the auspices of the NCABT or its researchers.
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deadlines and so on) and the ‘mutual understanding’ of intentions described by Habermas
(1971: 92) secured by the cultural logics of participating Māori. Many instances of this ‘gap’
between individuals and groups operating according to purposive-rationality of various
subsystems, and Māori growers and their communities, were observed during the course of
this current research; one incident features in the discussion on Māori institutional support in
Subsection 5.2.2.2. Of course this tension can be identified as a causal condition in many
historical conflicts.
Attempts to establish research projects around Māori growers incorporated several actants,
notably germplasm of Māori potato varieties, bioactive compounds of these potatoes
(ascribed health-giving anti-oxidant properties), and the significant potato disease, Potato
Late Blight fungus. These micro-scale actants will be discussed in more detail in the next
section. Before that, the following subsection will discuss one of the more notable contacts
made by the Matauranga Māori researchers: the ‘Taewa collective’, whose focus on
development originated with a small network of growers and their experiences with Māori
potatoes.

4.3.4

Preliminary Results: Tahuri Whenua and the SOP entwinement of Māori growers
within New Economic Space

This subsection discusses the evolution of a contemporary pan-Māori eco-cultural institution,
Tahuri Whenua Incorporated Society. The purpose of this discussion is to present responses
by Māori to the opportunities and challenges of sustainability. The convergence of Māori
development strategies and RS&T institutional evolution will be described in terms of a
‘System of Provision’ that sees a group of indigenously-labelled food products, exemplified
by ‘Māori potatoes’, simultaneously marketed as a ‘New Economy’ niche product and as a
traditional food within the Māori cultural economy.
Tahuri Whenua originated from a number of small research projects involving the growing of
taewa (Māori potatoes, also known as peruperu, riwai and mahetau). Initial projects led to
formal agronomy trials with a view to contributing to the development of Māori horticulture.
Inaugural crops were planted in 1999 at Massey University under the direction of Nick
Roskruge (Roskruge 2004, 2005). Research was initiated and supported by a collective of
Māori researchers and growers, predominantly small-scale commercial horticulturalists,
‘emergent’ growers utilising small parcels of whanau and hapu land, and what have been
termed ‘interest’ gardeners. The networking engaged in by participants involved hui and
wananga and took place within specifically Māori spaces, primarily marae where Māori
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cultural values and knowledge (tikanga and matauranga respectively) are legitimate and
valued. A constant topic was the desire of participants to develop their land but not at the
expense of Māori cultural values.
Tahuri Whenua was incorporated in 2004 to “…support Māori growers in this rapidly
changing business” (Tahuri Whenua 2005: 2). This required a formal constitution, the
election of officers and the establishment of a committee. The ‘Strategic Aim’ of Tahuri
Whenua is “To establish a grower entity with the appropriate structures to ensure continuity
through strategic and operational management” (ibid., p. 5). Objectives were formalised and
included the following:

•

To set up a national Māori vegetable growers collective representing Māori
interests in the horticulture sector.

•

To ensure Māori have access to resources relevant to the horticulture industry

•

To facilitate Māori participation in research and development in the horticulture
sector.

•

To support Māori business development in the horticulture sector through the
provision of advice and information.

•

To promote a collaborative Māori approach to horticulture within the wider
horticultural industry.

In addition to the framing of a number of policy documents, a kaumatua committee was
established. The kaumatua roopu or group comprised four senior members selected from
‘Nga hau e wha’, i.e., the ‘four winds’, representative of the distribution of iwi. The role of
the kaumatua is a significant departure from non-Māori institutions and includes:

•

Overseeing the application of tikanga to formal situations or occasions such as
powhiri or whakatau.122

•

The implementation of protocols and procedures such as mihimihi and karakia to
occasions involving the Tahuri Whenua collective.

•

The retention of the individual mana of all members of the society.

•

The sharing and expression of matauranga Māori and knowledge related to Māori

122

A powhiri is a formal welcoming ceremony; a whakatau is a less formal version.
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horticulture and related activities.
•

The approval of cultural outputs from the collective on behalf of members.

•

Participation in the nurturing of the next generation of Māori leaders in the horticulture
industry.

An interesting clause in the Operational Plan is the right of kaumatua to “…veto any decision
of the committee on a cultural basis providing they justify the veto to the committee” (Tahuri
Whenua Incorporated Society 2005: 10, emphasis added). This clause emphasises what is
remarkable about acknowledging matauranga Māori in RS&T strategies: the origin of this
‘knowledge and philosophy’ are the small-scale, ‘traditional’ Māori institutions of marae,
whanau, hapu. While clearly malleable, these institutions are of enduring distinction. The
combination of a continuing resistance to ‘European’ hegemony by an indigenous people has
resulted in the Blautian counter-diffusion of an ‘ideological contagion’, namely the
acceptance within RS&T discourse of an outwardly non-scientific discourse. Despite
historical marginalisation, including state-sponsored racism (Walker 1996b, 2002; Smith
1999), Māori exhibit the agency of a sovereign people seeking to control the diffusion of
exogenous innovations onto their land.
The activities of Tahuri Whenua Inc. Soc. and the National Centre for Advanced
Bioprotection Technologies provide valuable data in illuminating the RS&T activities that are
integral to any form of sustainable development for Māori horticulture. Data from these two
institutions will feature in the following two chapters. The network that led to Māori potatoes
being supplied to both the Māori cultural economy and the markets of the New Economy can
be described as a System of Provision (SOP), depicted below in Figure 14. This SOP sees the
provision of indigenously grown and labelled foods to the two economies.
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Figure 14: Systems of Provision for Māori potatoes: Māori Cultural Economy and New
Economic Space

Māori Cultural
Economy
‘tangi’ market

marae

whanau

New Economic
Space
niche market

Retailers

Wholesalers

RS&T
institutions

Māori growers

Māori growers, many of them in collaborative relationships with RS&T institutions, supply
both the newly established niche market for indigenous foods within New Economic Space
and the cultural economy of small-scale traditional Māori institutions. This latter economy is
framed by the unique geohistory of Māori, framing the activities of Māori growers through
ideas, beliefs and values that emanate from Māori cultural logics. Figure 14 should not be
interpreted as describing two parallel economies. The niche market is leveraged from the
realities and assumptions of Māori horticulture which in turn seeks to leverage Māori
development initiatives off niche marketing opportunities. Together these activities within
their respective economic spaces comprise a single SOP. The next chapter investigates this
SOP and the linkages from both New Economic Space and Māori cultural economy that are
responsible for its evolution.

4.4

Conclusion

This chapter began with a geohistorical overview of Māori horticulture, emphasising the
adoption of radical innovations as part of Māori strategies to increase resilience through
selected engagement with successive ‘new economies’. Although the initial endurance of
Māori stemmed from a unique eco-cultural resilience, in common with other indigenous
131

societies contact with Europe led to radical changes to Māori society and an ultimate decline
in Māori resilience. The elevation of key crops and livestock, in nutritional and trade terms,
embedded land-based industries as the most significant sector of the New Zealand economy,
and these were disproportionately important to Māori whose assets remain predominantly
focused on primary export sectors. Following the initial successful engagement with what
was a radical innovation, a truly ‘new economy’, Māori experienced dramatic
marginalisation. Systematic re-engagement was not possible until the last two decades of the
20th Century.
The political-economic drive for national and regional economic resilience has promoted the
establishment and support of RS&T institutions, a principal purpose of which is the
production of innovations for economic resilience. Within the research networks of New
Zealand, policy directives have sought to make research strategies ‘responsive’ to Māori
needs and demands. A limited number of research programmes seek access to a body of
knowledge and philosophy – matauranga Māori – in their strategies to control and release
biotechnological innovations in research and marketing strategies. The various actants these
strategies seek to enrol include Māori as individuals and communities, and the full gamut of
biophysical actants that reside on Māori land and within Māori resources. A ‘System of
Provision’ was subsequently identified in which a coherent and stable assemblage of actants
converged to supply Māori labelled horticultural produce to both the Māori cultural economy
and the niche markets of New Economic Space.
Participation by Māori in agri-food networks is vulnerable to a lack of investment in
biotechnology, marketing, education and training. Rectifying these vulnerabilities has been
taken up by many individuals and collectives who, by virtue of their history, experiences and
delegated roles, engage in the debate and practice of contemporary innovation diffusion with
the aim of contributing to Māori cultural resilience. The ‘humble spud’ is an ‘innovation
matrix’ that incorporates policy, technological and institutional innovations that in
combination enable the delivery of unique goods and services to a market economy and may
contribute to Māori eco-cultural resilience.
The insights of this chapter will be used in conjunction with participant observation and
interviews of emergent growers to identify and score variables for subsequent fs/QCA. The
sustainable development of Māori land and resources is desperately sought by the Māori
participants in New Zealand’s agri-food networks. The next chapter presents results on the
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success or otherwise of selected cases in their efforts to increase their resiliencies through
horticulture.
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Chapter 5: Results
5.1

Introduction

This chapter will present the fs/QCA results of selected case studies of Māori growers as they
engage with New Economic Space. The first section gives a brief discussion on fieldwork,
including the selection and interaction with case studies. The second section will present an
extended discussion on the selection of variables and their scoring for fs/QCA. Participation
in agri-food networks, institutional support and post-production strategies were identified as
integral to Māori horticultural resilience; four subsections will seek to interpret these
‘independent variables’ in a manner conducive to fs/QCA scoring. A fourth subsection
discusses the dependent variable or outcome, namely Māori horticultural resilience, and how
this goal might be interpreted for the purposes of this thesis as Eco-Cultural Resilience
(ECR). A brief explanation of the resulting fs/QCA data table is outlined in template form to
finish this first section.
The third section of this chapter presents the extensive results of scoring the membership of
eight selected case studies in the independent and dependent variables. Recall that the
methodology of fs/QCA was chosen because of its ability to examine partial membership.
Memberships are analysed in the last two sections, the first working through data table
methods, the second utilising the fs/QCA software to the same purpose, namely the
preliminary identification of necessary and sufficient causal configurations. Together these
two sections will show what particular configurations of membership in the various networks
facilitate Māori eco-cultural resilience.

5.2

Variable Selection and Scoring for fs/QCA

This section will present and explain the variables that were chosen for fs/QCA analysis of
the partial memberships of Māori horticultural ventures in aspects of New Economic Space.
While the description and rationale for variables might be expected to appear before any
presentation of results, their identification and scoring in fs/QCA is only finalised through the
process of analysis. For this research, participant observation, under KMR principles, enabled
the ‘fine-tuning’ of relevant domains and their fuzzy sets. This occurred through the
attendance at regular hui, primarily around the establishment of Tahuri Whenua Inc. Soc.,
(also known as the National Māori Vegetable Growers Collective) in 2003/04, ending with
the harvest of Massey taewa crops in 2006. First, the independent variables for fs/QCA
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(participation within agri-food networks, Māori institutional support, and the post-production
strategies) are described and defined. Second, the dependent outcome of Eco-Cultural
Resilience is described by synthesising the ‘Triple-bottom line’ criteria - economic,
environmental and social factors - with the addition of Māori cultural ‘functioning’, thus
constituting the ‘Quadruple Top Line’ approach.

5.2.1

Participation within Agri-food Networks (‘P’)

Although the participation of Māori within agri-food networks predated contact with
Europeans, dramatic change occurred as a result of contact with Europeans. The adoption by
Māori of the new horticultural ideas, objects and activities has been examined within agrifood discourse by a host of academic disciplines. These include paleo- and ethnobotany
(Leach 1984), archaeology (Bassett et al. 2004), anthropology (Burtenshaw et al. 2003),
history (Moon 2005), and geography (Lambert 2004). Comparatively new areas of research
have opened in nutrition (Parnell et al. 2001), pharmaceuticals (Vasil 2002) and functional
foods (Lister 2001; Cambie and Ferguson 2003). This current research also utilises aspects of
ANT to provide a further lens through which observations of innovation diffusion can be
interpreted, notably in the enrolment of a wide variety of actants into RS&T programmes that
then attempt to stabilise the resulting assemblages and translate them into projects of various
resilience strategies.
As outlined in the previous chapter, Māori take part in RS&T activities with the intention of
increasing their participation in, among other ‘networks’, the market economy. Participation,
broadly conceived, was the explicit intention of Christian ‘civilising’ missions, Ngata’s land
incorporation schemes and other modernisation attempts, and the Treaty settlements dating
from the 1990s. Successive government policies have intended to facilitate Māori
participation as actors in the globally networked society. However, this participation was
limited, as shown by the persistent poor performance according to standard indicators of
development and consistent complaints by Māori.
Five indicators or proxies for participation in agri-food networks were identified in the
substantive and theoretical knowledge gathered for this ‘higher-order construct’. Recall that a
‘higher order construct’ can be understood as a macro-variable that can coherently assimilate
two or more variables. Each of the following indicators can be interpreted as a proxy by
which membership of the set ‘agri-food networkers’ can be scored. However, the actual
scoring for each case draws on a range of data, including that gathered by participant
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observation, and needs to be recognised as being accurate only to the degree necessary to
make a judgement on the (categorised) degree of membership for each set.
The first indicator of participation is the utilisation of Plant Genetic Resources (PGR). The
matrix of non-indigenous PGR that now comprise a significant part of Māori agribusiness
originated with the ‘ecological portmanteau’ of an expanding Europe. Corn, wheat, squash,
peaches and many other introduced (i.e., post-contact) crops had important roles in Māori
horticulture, trade and nutrition from the early 19th Century. The species that were adopted
and embedded on Māori land were ‘exotic’ and remain linked to pests and diseases of global
origin. The RS&T activities to address these and other threats range across the breadth and
depth of modern ecological knowledge relevant to horticulture.
The second indicator is the practice of horticulture on Māori land. The most obvious is
conventional horticulture itself, with innovations including agro-forestry, organic production
and Integrated Pest Management (IPM), as well as tourism and homestay businesses.
Horticultural activities cannot be separated from the biotic and abiotic resources on and with
which they interact. PGR, soil, water and the surrounding and encompassing ecosystems are
all interrelated, not least in socially and culturally directed management practices. In actornetwork terms, non-human actants are ‘woven’ in to the ‘fabric’ of social relations (Latour
1992). This ‘weaving’ is repeated with the third indicator of participation that measures
access to relevant technologies. Important technologies are represented by tangible
(machinery, pesticides, ICT hardware), and intangible actants (especially relevant computer
software, and tacit knowledge). Utilisation of these actants occurs along a continuum where
Māori are not ‘non-members’, but rarely attain full membership of the relevant networks.
Many studies have argued that advanced digital technologies, particularly Information and
Communication Technologies (ICTs) are integral to growth in the ‘networked society’
(Castells 1996, 2000; Adams and Warf 1997). In preliminary analysis, the use of ICTs was
considered an important variable, and one that was relatively unproblematic to measure.
McArthur (1987) argued these technologies would have a vital role in the future of New
Zealand’s agribusiness and need to be considered in any examination of land-based industry.
It has been shown that isolated rural businesses are at a disadvantage in New Zealand through
the delayed implementation of the necessary ICT networks.123 Computer hardware and most
commonly used software are not ‘free’, and recent promotions of broadband internet access
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As a country, New Zealand was ranked 22nd in the world by an OECD report into broadband uptake,
although NZ businesses were ranked 12th in their category (Puller-Strecker 2005).
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in New Zealand have been troubled by inequitable pricing and distribution structures. Māori
communities have been further isolated from utilising such technologies due to economic
constraints (Parker 2003).124 Even the ‘standard’ telephone can be a considerable financial
burden to some households.
ICT use is amenable to Fuzzy Set thinking with a range of utilisation according to a series of
steps related to hardware, software, internet access, individual abilities, as well as the various
uses to which the technology can be put (email, entertainment, accounting and so on). A 7value logic was thought applicable, as shown in Table 14 below.

Table 14: 7-value logic for utilisation of ICTs
1

0.83

0.67

0.5

0.33

0.17

0

Advanced
ICTs
utilized in
production
and
marketing

Website
developed
and
maintained

Broadband
access and
extensive
use of ICTs

Computer
used in
running
business

Basic ICTs
used
regularly

Possession of basic
telecommunication
hardware

No ICT
utilised

However, after preliminary analysis, two compelling reasons were found to include ICT
within the ‘access to relevant technologies’ proxy of ‘Participation’. The first is that
‘Participation’ is defined as membership in a network: the ‘modes’ which manifest this
membership, such as the use of ICTs, are assimilated into the broader construction of
participation. Therefore the use, access to and reliance on PGR can sit alongside the use,
access to and reliance on ICT in describing how Māori membership in agri-food networks is
actually expressed.
The second reason for incorporating the use of ICT into ‘Participation’ is that QCA methods,
including the variation of fuzzy set thinking, can be unnecessarily complicated by the
addition of more independent variables. Although the necessary calculations can be done by
free software, no greater insight was found from any increase in variables. ‘ICT use’ was
‘collapsed’ into ‘participation’, and the substantive knowledge that had been gathered on ICT
use was incorporated into the scoring for this macro-variable.

Ironically, the first international toll call made from New Zealand was by Apirana Ngata, November 25th,
1930, to the Acting Australian Prime Minister, Mr. Fenton. Anecdotal evidence points to the first words spoken
being “Tena koe, I hope you understand Māori over there.” (Reported by Radio New Zealand, Nov. 25th, 2005).
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The fourth proxy for agri-food network participation is access to, and collaboration with,
relevant RS&T institutions. The Responsiveness-to-Māori policy has expanded the
opportunities for Māori as individuals and collectives to engage and collaborate with the
advanced problem-solving skills of researchers. Contemporary agri-food networks, like other
commodity chains and SOPs, operate in a manner that forces cooperation between RS&T
institutions, governments, producers, suppliers, consumer organisations and farmer or grower
collectives (see, e.g., Penny 2005).
Market access is the fifth proxy by which the participation in agri-food networks can be
gauged. While introduced PGR is vulnerable to global pests and diseases, it also has an
established market presence, both domestically and internationally. A range of options are
available to Māori growers for the sale of their produce. Supply to larger businesses such as
supermarket chains is likely to be formalised with contracts; methods and products will often
be monitored and audited as a condition of supply. Less formal markets such as roadside
stalls and Farmers’ Markets are also useful options, especially for new and smaller growers.
The importance of externally-sourced actants echoes the experience of 19th Century Māori
and their ‘offshore’ connections. The modern network, however, is framed by historical
marginalisation that has obstructed the diffusion of many horticultural innovations to Māori.
Quite specific networks which enmeshed participants in each particular case study were
identified in the course of this current research, and during interviews with case study
members to establish the degree of participation. Participation in the innovation diffusion
networks of the agri-food sector is exhibited by the array of interactions with other
participants which resulted in the transfer or transformation of information and resources that
promote Māori horticultural resilience. Participants include other growers, researchers,
marketing agencies, government agencies and extension services. Yet ANT would have us
acknowledge many more actants than these human participants. Plant germplasm, for
example, is complex a assemblage of genetic material formed through generations of
domestication (Darwin 1868; Levins and Lewontin 1985), a network which is itself nested
within a historical configuration of land, labour and capital (see Appendix 1). Likewise,
technology has been interpreted as nested networks of diverse participants that cross the
boundary between society and the machine; RS&T has been unpacked as a vital component
of political-economic forces; and the market is perhaps the epitome of the actor-network
approach (Callon 1999).
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‘Collaboration’ marks a significant expression of participation, the ‘more in than out’ crossover point, and is usually codified in formal research agreements, contracts, Memoranda of
Understanding (MOU), Intellectual Property Rights (IPR) agreements and academic
publications. The process of scoring participation rests on the consideration of the five
proxies. A 6-value logic was considered necessary to capture this participation, shown in
Table 15 below.

Table 15: 6-value logic for participation in agri-food networks’
1

0.8

0.6

0.4

0.2

0

Empowered
collaboration

Significant
collaboration

Limited
collaboration

Increasing
participation

Limited
participation

No
participation

Note that the crossover score of 0.5 is not used in this 6-value logic. While the crossover
point is important as it describes the point at which a case is neither in nor out of a nominated
set (see Ragin 2000 154-157), where a study is reliant on disparate data it may not be possible
to identify such a point. This limitation on the data is more apparent in the following
variables and will be discussed in the final chapter. However, it is not considered to
significantly impact upon either the use of fs/QCA or the subsequent findings.

Participation, as described above, appears as a positive activity, an expression of being
located ‘within’ the economic space of resilience. Looking back to the discussion of
modernisation, this is certainly how the term is intended to be interpreted. However, the
ideological character of modernisation discourse shows that while modern society was
participatory, and therefore ‘good’, traditional society was considered to be non-participatory
in nature, and therefore ‘bad’ (see Lerner 1958; cf. Rahnema 1992). This seems to run
counter to indigenous communities’ conceptions of their self-governance philosophy which
has been tempered through contemporary experiences of being purposefully excluded from
modern society. Therefore we should approach the term with caution and look to see how
participation is experienced by cases.

5.2.2

Māori Institutional Support (‘I’ and ‘M’)

This subsection discusses how Māori institutional support, a key causal condition for Māori
ECR, might be scored for fs/QCA. Initially just one variable was thought necessary to outline
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such support; however, early analyses led to contradictory findings, and Māori institutional
support was found to originate with two distinct types of institutions, one ‘modern’ and
governed by purposive-rational subsystems; the other ‘traditional’, governed by the
‘symbolic interactions’ discussed in Subsection 2.3.2.
Genealogical criteria for membership in certain institutions are ancient, probably universal,
and certainly evident in modern societies, and not just in relation indigenous peoples. Māori
institutions have evolved to meet the needs and wants of their members, and the use of
genealogy (whakapapa) has considerable overlap with property and usufruct rights (Mead
2003). There are also kaupapa or function-specific institutions established to enable Māori to
engage in certain activities, sectors or debates (Walker 1996b; Durie 1998). This current
research is primarily interested in the membership of Māori within networks where
innovations relevant to Māori resilience are diffused; this phenomenon is informationintensive and the following extended description of institutions illustrates how they are
fundamental to cultural resilience and innovation diffusion.

By institutionalization of an intellectual activity [is meant] the relatively
dense interaction of persons who perform that activity. The interaction has
a structure: the more intense the interaction, the more its structure makes
place for authority which makes decisions regarding assessment,
admission, promotion, allocation. The high degree of institutionalization of
an intellectual activity entails its teaching and administered organization.
The organization regulates access through a scrutiny of qualification,
provides for organized assessment of performance, and allocates facilities,
opportunities, and rewards for performance … It also entails the organized
support of the activity from outside the particular institution and the
reception or use of the results of the activity beyond the boundaries of the
institution. An intellectual activity need not be equally institutionalized in
all these respects. It should be remembered than an intellectual activity can
be

carried

on

fruitfully

with

only

a

rudimentary

degree

of

institutionalization.
(Shils 1970: 763).
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Thus eco-cultural institutions organise the engagement of Māori representatives of
territorially-bound lands and resources with other institutions for purpose of increasing Māori
communal resilience. Specific governance structures have been established for Māori land
and resources, defined by a number of Acts of Parliament, notably Te Ture Whenua Māori
Act 1993 and the Te Ture Whenua Māori Act Amendment 2002. While ‘consultation’ with
Māori is ubiquitous in public decision-making processes in New Zealand, it is often derided
by Māori (see, e.g., Kawharu 2002). Regardless, Māori can be found in many if not most
innovation diffusion processes involving government agencies, and Māori institutions have
integral roles in facilitating this participation. The possibilities open to Māori in
institutionalising governance continue to expand (see, e.g., Law Commission 2006).
Preliminary research led to the identification of ‘Support by Māori Institutions’, correlating to
whanau, hapu, iwi and pan-iwi organisations, as being theoretically and empirically integral to
the functioning of Māori resilience. A primary distinction between this variable and the logic
underlying the previous ‘Participation in agri-food networks’ variable is the ‘location’ of
power and control. For Māori institutions, this power is seen to reside primarily with Māori.
Data were at first interpreted according to a 6-value logic, shown in Table 16 below.

Table 16: Preliminary 6-value logic for ‘Māori Institutional Support’
1

0.8

0.6

0.4

0.2

0

International
support and
collaboration

Extensive
support by iwi
and pan-Māori
inst.

Limited
support by iwi
and/or panMāori inst.

Supported by
hapu, marae
and whanau

Supported by
whanau and
marae

Unsupported

The idea that a Māori venture could be ‘unsupported’ by any Māori institution, i.e., score ‘0’
by having complete non-membership of this set, may seem contradictory given the discussion
above. However it is possible that an individual or group lacking Māori descent and/or
relevant connections, could appropriate Māori imagery, land and resources for development:
indeed this is a stated concern of many Māori commentators (see, e.g., Mead 1994; Forbes et
al. 2000). At the other end of the scale is the fact that larger pan-Māori organisations and
some iwi engage in international debate and developments in indigenous discourse. Scoring
for this variable therefore used a range of ‘0’ to ‘1’, representing ‘no support’ to extensive
pan-Māori and iwi support.
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However, preliminary analysis found participation in agri-food networks in combination with
advanced post-production strategies was both a necessary and sufficient condition for Māori
eco-cultural resilience. ‘M’ had been eliminated through a standard QCA technique of
simplifying Boolean statements to a logical minimum, in this case ‘M’ and ‘m’ were present
in two statements and thus cancelled each other out. While the configuration P*V agreed with
some theoretical knowledge of development (i.e., modernisation theory and business
demands for added-value and increased productivity), it might be asked how a causal
configuration that supposedly enables an eco-cultural resilience seems to exclude, or not
necessarily require, institutional support from that culture’s traditional institutions.
Because of the contradiction outlined above, sets, data and cases were revisited. The binary
noted earlier between ‘modern’ and traditional’ Māori institutions was identified as
significant enough to warrant recoding. Two distinct categories of Māori institutions can be
identified. The first is comprised of those institutions variously dedicated or directed to Māori
development, but where control is lodged beyond the smaller-scale Māori communities. The
second is based on the Māori practise of identifying whanau, marae, and hapu as being
‘traditional’ institutions of, to use the terminology of this thesis, Māori eco-cultural
institutions.
5.2.2.2

Modern Māori Institutional Support (‘I’)

The first form of Māori support considered is that of modern institutions which, following the
typology of Habermas (1981), are defined as those institutions whose actions are validated by
purposive-rational rules. Profit and loss accounting, investment returns and productivity
measures are just some of the many indicators used to validate the actions of purposiverational subsystems. For Māori, these institutions have generally been instituted by the New
Zealand state; examples include Te Puni Kokiri, Te Ohu Kaimoana, the Māori Land Court,
Te Tauira Whiri i te Māori (see Durie 2003: 87-103). For those iwi that have received
settlement packages from the government, the iwi itself has taken on the characteristics of a
corporate entity (Maaka 2003). These institutions originate within New Economic Space,
being institutional innovations to expand the operation of the New Economy in New Zealand.
These institutions engage in many of the heterophilous contexts that defined the original
Contact between Māori and non-Māori. Recounting one significant incident from preliminary
networking of NCABT researchers will show the distinction between this and the previous
variable. A hui called by the Taewa Collective and to which NCABT Māori researchers were
invited allowed researchers to interact with potential collaborators and case studies, both
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informally and semi-formally. The NCABTs actions were an attempt to establish
collaborative relationships to subsequently collect and collate data upon which the original
proposal and subsequent research programme were based. A number of interesting events
unfolded at this hui; most notably, a NCABT team leader, a senior Māori scientist, was
openly rebuked for being too aggressive and demanding (this researcher did not attend any
follow-up hui). A potential Māori PhD candidate, ‘supervised’ by the senior Māori
researcher, was reduced to tears under sustained questioning (he subsequently withdrew from
PhD candidacy).125 The recently appointed Research Fellow in his mihi (a semi-formal verbal
introduction) confidently asserted that CoRE colleagues would be “…doing karakia over
their cups of tea”, a practice not observed in daily workplace breaks by any of the researchers
themselves.
The collective, comprised of representatives of traditional Māori institutions, did not accept
collaboration with NCABT researchers, contracted by a modern pan-Māori institution, at this
early stage of ‘negotiations’. The events recounted briefly above show the problematic nature
of linking a Māori community of ‘seasoned campaigners’ and a team of Māori researchers
with minimal links to this community. The hui itself showed how tenuous these links were, in
effect showed that they had not been cemented, and that it would require considerable effort
to maintain a presence in the community. The logistics of this effort emphasise the value of
fs/QCA in robustly investigating the limited number of cases to which access was possible.
The expansion of SOPs in which Māori participate has seen modern Māori support
formalised within RS&T institutions such as the Crown Research Institutes and the NCABT.
The purpose of this institutionalisation of Māori research liaison is to establish collaborative
relationships, collect data for the construction of databases (for example the matauranga
Māori database proposed by the NCABT), aid Māori development, and contribute to New
Zealand’s economic development. There are increasing examples of corporate and Māoriinitiated institutions, characterised as pan-Māori organisations, several of which were
identified in the course of this research by case study participants. Data were recoded
according to the need to discriminate between traditional and modern Māori institutions.
Scoring this variable is more difficult with the array of institutions and activities that seek to
engage with Māori. Extra interviews were done to fit cases to the 4-value logic, shown below
in Table 17.
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An attending kaumatua later remarked that the student ‘was not ready’. Another (Māori) PhD candidate had
earlier declined involvement with the NCABT after being involved in initial discussions and expressing strong
reservations about how the theme was organised.
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Table 17: 4-value logic for modern Māori institutional support’ (‘I’)
1

0.75

0.25

0

Extensive
support

Significant support

Limited support

Unsupported or
negligible
support

Note that the gap between limited and significant support (0.25 and 0.75 respectively). This is
due to the difficulty in assessing the score of 0.5, a result of the disparate data available to
score case membership of this variable. However, the memberships that are presented for
selected case are accurate, and the lack of crossover scores is not considered detrimental to
findings.

5.2.2.3

Traditional Māori Institutional Support

The hapu has always been the primary ‘tribal’ unit of social organisation in traditional Māori
practice, and the marae and whanau remain the principle ‘cultural units’. Their roles in the
diversity and vibrancy of Māori culture are fundamental in the context of locally distinct
dialects (Mutu 2005), carving (Mead 1986) and horticulture (Best 1976). Several extra
interviews were undertaken by telephone to refine this variable and the original 6-value logic
(Table 16) was reduced to a 4-value logic as shown in Table 18 below.

Table 18: 4-value logic for traditional Māori institutional support’ (‘M’): whanau,
marae and hapu
1

0.75

0.25

0

Extensive
support

Significant support

Limited support

Unsupported or
negligible
support

Again the disparity of data available to score this variable has meant assessing the score of
0.5 is too difficult. However, the memberships that are presented for selected cases are
sufficiently accurate, and the lack of crossover scores is not considered detrimental to the
findings. Traditional Māori institutional support correlates strongly with scale. Whanau and
marae interests are generally focused on specific, often relatively small, parcels of land.
Hapu governance will vary according to hapu numbers, assets and other resources, but will
generally cover historic hapu territories. Iwi will be comprised of a number of hapu; several
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iwi number in the tens of thousands, others just a few thousand. Ongoing settlements have
required formal tribal rolls and registration, a practice that is not universally supported as the
formalisation of an iwi role involves explicit state-governance roles disputed by many Māori
as intrusive. The support of small-scale collectives in this context can be difficult to muster
and maintain (Durie 2003).
Although Māori growers express a desire to engage with market economies, they
acknowledge communal ownership and non-economic criteria according to core (i.e.,
‘traditional’) beliefs and practices. Different rules apply to participants. Known as tikanga,
they reflect what is ‘tika’ or correct, and correspond to the ‘symbolic interaction’ described
by Habermas in framing ‘reciprocal expectations’ of fellow participants bound by
‘consensual norms’ (1971: 92). This is in stark contrast to the rules validating the work
performed in ‘systems’ such as agri-food networks where ‘technical rules’ are dependent on
‘empirically true’ or ‘analytically correct’ propositions (ibid., p. 92). Therefore it can be said
that these small-scale institutions are the primary carriers of cultural logics that define the
Māori economy by representing the symbolic lifeworld that is unique to Māori. Despite, or
perhaps because of, the contrast between the purposive-rationality of successive ‘new’
economies, many attempts at institutionalising state and corporate interaction with Māori
have taken place. Support from such institutions constitutes a second variable measuring
Māori support, and is examined next.

5.2.3

Post-Production Strategies

This subsection discusses the treatment of post-production strategies for fs/QCA. It has been
argued that processing for added-value is vital to successful economic development in New
Zealand (Bollard and McNaughton 1992; Nixon 1995; Brackenridge 2004; Winger 2004). At
its most basic it involves those processes that take place ‘beyond the farm gate’. For
individual products, ‘added-value’ is promoted for many new products and is often interpreted
as indicating the degree of innovation (Fuller 2005: 9).
An examination of what ‘added-value’ entails would necessarily involve a discussion on
‘value’ itself, a full treatment of which is beyond the confines of this thesis. However, several
points are worth noting. First, the concept of value was a seemingly intractable source of
debate and dispute within political-economy, resolved somewhat by the concept of marginal
utility (see Galbraith 1973). Second, value is a “…definite social mode of existence of human
activity” (Marx, cited in Harvey 1999: 37). Recall the quote by Marx on the centrality of the
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commodity that began subsection 4.2.3 and the ANT examination of taewa as a commodity.
Harvey (ibid.) reiterates Marx’s focus on the commodity as the ‘material embodiment’ of
‘use-value, exchange-value and value’; the ‘discipline’ imposed by successive new economies
on Māori, among others, through commodity exchange contrasts with the ‘living form-giving
fire’ of human labour and the transitory nature of things (ibid.). This leads inexorably to a
third aspect of value, that the theory(ies) of its existence(s) and use(s) deal with the
“…concatenation of forces and constraints that discipline labour as if they are an externally
imposed necessity” (ibid.). Does the Māori cultural economy represent a successful ‘political
project’ to escape from this ‘iron discipline’?
Product differentiation and added-value were identified early in this research as being
significant strategies in horticultural to increase economic resilience. For Māori, the very fact
of their indigeneity enabled the simple differentiation of produce from other producers who
were not Māori. The most common example found by this current research was the labelling
of ‘Māori’ potatoes, including the labelling of varieties according to their Māori names. More
advanced differentiation was found in the identification of certain metabolic properties these
varieties are known to have. Thus membership of the set of post-production ‘strategists’
requires expressions of attempts to market products as being distinct from similar goods, from
simple differentiation (‘Māori potatoes’), to advanced differentiation (Māori potatoes with an
articulated history), to new products from advanced processing programmes. The nested
networks on which these campaigns are founded have already been described. In summary
they have sought to enrol the bioactivity of several compounds into nutritional discourse: the
promotion of the ethnic provenance of Māori potatoes, and sustainable horticultural
production. The 4-value logic is used to score post-production strategies, shown below in
Table 19.

Table 19: 4-value logic for post-production strategies (‘V’)
1

0.75

0.25

0

Added-value
processes

Advanced
product
differentiation

Limited productdifferentiation

No post-production
strategies

In seeking to appropriate wealth from raw materials that are posited to be invaluable gifts
from the past and from the ancestors, it could be said that an indigenous community most
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challenges itself in engaging with the risks and opportunities of modernity. Yet as will be
seen in the data that follows, this is exactly the course charted by several case studies. How
this ‘membership’ of the New Economy impacts upon the eco-cultural resilience of Māori
growers is the most significant outcome of such membership. As the dependent outcome, this
outcome is examined next.

5.2.4

The Outcome: Eco-Cultural Resilience (‘ECR’)

This subsection examines the nominated outcome or dependent variable in this current
research, eco-cultural resilience (ECR). This variable underwent several changes during
research. Originally the outcome was termed ‘Sustainable Development’, and was considered
as a crisp variable. Either a horticultural venture was sustainable (‘1’), or it was not (‘0’).
However, it quickly became apparent that the cases exhibited various degrees of membership
of the set of sustainable ventures. This ‘partial membership’ was obvious when the standard
Triple-bottom-line criteria of economic, environmental and social criteria were examined for
evidence of compliance to standard criteria, and/or the expression or performativity - an ANT
term - of resilience for these criteria.
The concept of ECR developed as research progressed. Recollect the question posed earlier to
illustrate the perspective of case-orientated research: what exactly is a case a case of? In other
words, what is an eco-culturally resilient case? The key insight was that Māori cultural
endurance was always linked, often intimately, to resource management, encouraging Māori
to engage with RS&T institutions that were investigating development from the broad
perspective of ecosystem functioning. The motivation for RS&T institutions to ‘converge’
with Māori discourse was more narrowly based on political-economic strategies to increase
productivity in the New Zealand economy.
‘Sustainable Production Methods’ was originally included as an independent variable. As
discussed earlier, organic production may be considered a standard criteria for sustainable
development within horticulture, but is variously practiced and interpreted. A 3-value logic
was considered to capture sustainable production, shown in Table 20 below.
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Table 20: Preliminary 3-value logic for sustainable production methods
1

.5

0

Certified organic

In process of achieving
organic status or satisfy
some organic criteria

Not attempting organic
production

Ultimately, however, it was decided to simply consider these cultivation activities and
methods within ECR as the fundamental component of the environmental criteria, one of the
four Quadruple Top Line (QTL) criteria. The concept of resilience was revisited continually
to aid definitions of ECR. Resilience is an extension of ‘sustainability’ to describe the ability
of a system to absorb disturbance without altering its structure, or to recover from
disturbance. Crisp set properties were originally ascribed to each case according to its
compliance with ECR criteria, with the scoring undertaken according to a 5-value, shown in
Table 21 below.

Table 21: Preliminary 5-value logic for eco-cultural resilience
1

0.75

0.5

0.25

0

Eco-Cultural
Resilience,
satisfying all
criteria

Satisfying 3 of 4
ECR criteria

Satisfying 2 of 4
ECR criteria

Satisfying 1 of 4 ECR
criteria

Unsustainable, i.e.,
not satisfying any
criteria for ECR

However, working through the data showed that the situation was more complex. Insight from
Chapter 4 and its treatment of Māori horticulture as an SOP indicate what ‘disturbance’ Māori
growers could experience, as well as how any disturbances might be avoided, remedied or
mitigated. To better utilise these insights, the thinking behind the 3-value logic described in
Table 20 was re-incorporated, i.e., any case could show various memberships in each of the
ECR criteria. A 4-value logic was considered to enable scoring of membership by assessing
the ability of each case to absorb or recover from economic, environmental, social and
cultural disturbances. Ragin notes the 4-value logic is a useful scoring framework for diverse
data as it avoids the often difficult calibration of the ‘cross-over’ point, 0.5. Data in this
research was of a varied and disjointed nature and included published and unpublished
reports, interviews and participant observation. Table 22 below records the qualitative anchors
in the 4-value logic of scoring a case study’s ECR.
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Table 22: 4-value logic for ECR criterion
1

0.75

0.25

0

Case is
resilient

Case largely
resilient for this
criterion

Case is progressing
towards resilience

Case is
vulnerable

A case’s ECR score is computed from the combined tally for each criterion. The ideal-typic
case of eco-cultural resilience would score ‘1’ (i.e., have full membership in the set of ecoculturally resilient cases), with each criterion contributing 25% of that score. Accordingly, to
draw from four criteria but keep the overall score on the zero to 1 scale, it was necessary to
weight the contribution of each criterion assessment. Since there are four criteria, each was
converted to a score ranging from 0 to 0.25. The actual contribution is calculated from
fractions commensurate with the scale presented below in Figure 15.

Figure 15: 4-value logic scoring for ECR criterion and contribution to ECR score
Increasing Resilience

4-value logic score

0

0.25

0.75

1.0

Contribution
to ECR score

0

0.06

0.19

0.25

Therefore, to answer the question of what an eco-culturally resilient case is a case of is to
describe the combination of resiliencies associated with economic, environmental and social
and cultural functioning such that Māori development proceeds without constraining the
practice or enhancement of Māori culture. Criterion scores were collated in table form,
represented in the hypothetical template below. Table 23 gives a hypothetical example of a
case that is economically vulnerable, progressing towards environmental resilience, largely
socially resilient, and strongly culturally resilient; disparities are due to rounding.
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Table 23: Template for ECR membership of a hypothetical case
ECR subscores

QTL Criteria

0

Economic
0

0.06

Environmental

ECR
score =
0.50

0.25
Social

0.19

0.75
Cultural

0.25
1

‘Negative’ cases, i.e., examples where resilience had not been achieved, are not to be
interpreted as failure (although failure of tactical and strategic decisions may be involved).
Rather, it is an fs/QCA score that describes a situation where a Māori venture is not yet, or
may not be attempting to attain, cross-over membership to resilience for that particular
criterion.
To summarise, the combination of the independent variables P, I, M and V are based on
property spaces drawn around RS&T activities. Examining the substructure of these variables
shows these property spaces are based on innovation diffusion discourse attuned to the
context of sustainability in horticulture. The dependent outcome ECR is based on property
space reduced to the four fundamental sustainability criteria, namely economic,
environmental, social and cultural functioning. The substructure underlying their functioning
is the ability of cases to recover or absorb disturbances in each of these property spaces.

5.2.5

fs/QCA Data Table

This final subsection of this section presents the template of the subsequent fs/QCA data
table, shown below in Table 24. This table indicates eight rows representing the five case
studies from which interviews and participant observation took place, with three additional
cases selected for which sufficient data is extant to enable scoring. The four independent
variables occupy four columns. The two final columns hold scores for the dependent variable
of ECR and the four criteria of ECR, namely economic, environmental, social, and cultural
criteria.
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Table 24: fs/QCA data table template

Case

Participation
in Agri-food
Networks

Modern
Māori Inst.
Support

Traditional
Māori Inst.
Support

PostProduction
Strategies

Eco-Cultural
Resilience

(P)

(I)

(M)

(V)

(ECR)

Economic
(EconR)
Envt.
(EnvtR)
Social
(SocR)
Cultural
(CultR)

ⁿ1
ⁿ8

5.3

Brief Notes on Fieldwork

This section gives a brief discussion on the form and progress of fieldwork. Because an
important focus of this research is the participation of Māori within New Economic Space,
fieldwork began prior to the meeting and engagement with cases studies of Māori growers.
As noted in Section 4.3.3 (see Footnote 113), the researcher was a member of a Centre of
Research Excellence (CoRE) team that contributed to a research programme investigating
matauranga Māori in contemporary Māori agri-development. In one sense, the role was to be
a conduit for the diffusion of innovations to and from Māori growers. As a Māori researcher,
the researcher was bound by the ‘intersubjectivity’ of mutual obligations within the Māori
lifeworld, and the ‘technical rules’ of a purposive-rational subsystem in the form of a modern
research institute (Habermas 1971). Therefore initial participant observation was taking place
at the interface between the ‘traditional’ Māori world (later termed a Māori cultural
economy) and the advancement of ‘Western’ research, science and technology.
As a result of this initial participant observation, and coupled with a growing awareness of
the literature, considerable data were gathered on the policies, technologies and institutions
that comprise the New Economic Space relevant to Māori horticulture. Clear parallels were
apparent between the assumptions of diffusionism identified by Blaut and the modernising
mission of the NCABT and its Matauranga Māori Bioprotection theme. Consequent
networking and personal introductions led to a position of guesthood within the ‘taewa
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collective’ that was identified by Harvey (2003).126 Interesting insight was also gained from
potential case studies that were subsequently not selected for this current research. (Nonparticipation highlights a critical flaw in many diffusion studies that dichotomise the
phenomenon as an adoption/non-adoption binary and will be discussed in Section 7.6.2 of the
final chapter).
Once the selection of fs/QCA was finalised and the requisite familiarity with its methods
achieved, observations, interviews and analyses proceeded with greater surety and
‘efficiency’. Notes were taken during many – but not all – meetings and interviews; notes
were often taken in private at hui or after meeting with people; audio recordings were never
made. The reason for a less systematic approach was the intrusive nature of formal recording
methods. Digital photographs proved to be a highly useful ancillary method, enabling
accurate confirmation of cultivation methods, crops grown, marketing methods and the
attendance of other agri-food network participants at various events. Considerable time is
required to gather data from Māori, both individuals and their communities. For those Māori
researching their own whanau, hapu, and/or iwi histories, the ‘time’ may well be a part of the
researcher’s lifestyle. For junior researchers, particularly Masters and Doctoral students, the
effort can be taxing in emotional and financial terms.
An implicit expectation of KMR is the establishment of ongoing relationships, oftentimes an
outcome of many doctoral research projects, hopefully leading to fruitful and fulfilling
collaboration between individuals and communities, within and outside formal academia. The
author is aware of many Māori postgraduate students whose studies are protracted and
difficult through being at the interface identified earlier, i.e., between the Māori lifeworld and
the purposive-rational subsystem which validates the students’ academic credentials and
hopefully enables their professional careers and the further resilience of Māori. Yet despite
these difficulties, KMR remains the ‘method of choice’ for a considerable number of Māori
researchers.

5.4

Case Study Data

This section presents the results of analysis of five key cases that were established through
networking and participation with emergent Māori growers involved in the establishment of
Tahuri Whenua Incorporated Society. Their identities are confidential. Each case study was

126

This ‘guesthood’ was aided by the author’s own gardening experience and culminated in election to the
inaugural committee of Tahuri Whenua and the role of editor of the society’s newsletter.
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approached individually for their approval to be involved in this research, and regular contact
maintained by face-to-face contact, email, telephone calls, and in some instances, postal mail.
Formal ethical approval was gained from Lincoln University on 17th June, 2004 (Human
Ethics Committee reference number 2004-12). All cases are in the North Island and are smallscale ventures that utilise whanau or marae land and/or operate within explicit Māori
development attempts. The bulk of fieldwork was undertaken between 2003 and 2006, with
additional work continuing into early 2007. Attendance at a series of hui during this time
cemented the necessary relationship with case studies as well as allowing considerable data to
be collected through participant observation and semi-structured interviews. Additional visits
were made to several case studies. Regular telephone conversations and interviews and, in
some cases, e-mail exchanges provided further opportunities to accumulate and confirm data.
Important data were also collected in documentary form, as unpublished reports, media items,
and research reports. Meeting notes from the Theme 4/Matauranga Māori Bioprotection unit
of the National Centre for Advanced Bioprotection Technologies also gave important insight,
as did participant observation within that Theme and the wider NCABT network.
All these methods led to substantive knowledge being gathered on the participation of cases in
the selected innovation diffusion processes ascribed to Agri-Food Network participants,
Māori institutions and Post-production strategies. Further data are presented for three cases
not included in the in-depth data gathering, but for which significant information is available
from literature or media sources, seminars and publications. The identities of these three cases
are not hidden, as they are well known, and regularly mentioned in Māori development
discourse.

5.4.1

Case Study 1

The land of this first case is governed by a marae trust in a region with an extensive history of
agriculture and horticulture dating back to early contact with explorers, missionaries and
traders. A wide range of crops are grown in the wider region, comprised of a fertile valley
with a soil that is predominantly silty loam but subject to flooding in the winter.
•

Participation within Agri-food Networks

The crops grown by this case are potatoes (Māori and conventional varieties), corn,
kamokamo (a variety of squash), cucumbers, tomatoes, kumara and saffron. There is limited
use of basic machinery; one kaumatua was said to still plant many thousands of kumara by
hand. A website promoting the saffron enterprise has been established, and email is a regular
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means of contact. Many regional contacts have been forged via organic organisations and a
regular Farmers’ Market that is held monthly in a nearby town that is a popular tourist
destination. Whanau have been growing for over 40 years and two key participants have
branched into saffron. Limited collaborative projects were entered into with researchers from
Crop and Food, Massey University, and the Ministry of Agriculture and Forestry. The case
shows limited collaboration (P = 0.6).
•

Māori Institutional Support

The marae trust had its origins in 1998 with a handful of motivated individuals; early
objectives were “…the promotion, tuition and marketing of the various craft skills of the
people that reside in our rural area” (Hokianga Tui Tuia Trust 2005, no page number).

We feed our families first but the excess can be sold commercially
to benefit our community.
The Trust hosted a Tahuri Whenua hui in 2005 where attendees were shown a variety of local
small-scale ventures and given the history of the local hapu with an emphasis on the extended
regional agricultural and horticultural history. A key participant has accessed modern Māori
institutional support and the case shows significant support in this area. Significant support is
also received from the traditional institutions of whanau, hapu and marae institutions (I =
0.75; M = 0.75).
•

Post-production Strategies

Simple product differentiation has focused on peruperu (the local Māori dialect for potatoes).
Māori crafts have been used to present the saffron in a novel manner at a local Farmers’
Market. Participant observation confirmed a strong demand for this product, particularly from
international tourists, which was ‘differentiated’ by woven harakeke127 holders, designed and
made by a whanau member (see Figure 15 below). Sales of this product were accompanied
by a korero128 of the product’s origin, cooking tips, and sometimes a history of the growing
venture, and help score this case as undertaking ‘advanced product differentiation’ (V =
0.75).

127
128

New Zealand flax, Phormium tenax and Phormium cookianum.
‘Talk’ or ‘story’.
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•

o Eco-Cultural Resilience
Economic

This case is a profitable enterprise as a result of organic certification and product
differentiation securing small but sustainable markets. The saffron crop, while small, has
attained a Grade 2 quality rating (Simpson and Meha 2004). Sales were aided by regular
promotions through the print media, often presenting the case as an exemplary Māori
development that combines cultural values with niche marketing. Although relatively small,
the case is largely resilient for this criterion (EconR = 0.75).

Figure 16: ‘Cultural’ packaging of saffron at a Farmers’ Market

•

Environmental

The main venture is certified organic, and its membership of a regional organic producers
group is longstanding and provides ongoing support. The case has achieved resilience for this
criterion (EnvtR = 1.0).
•

Social

Participants interact with a variety of social projects, although the resulting network that can
contribute to employment and further development opportunities is small; the region is
considered depressed. The case is progressing towards resilience for this criterion (EnvtR =
0.25).

155

•

Cultural

This case exhibits ongoing participation in cultural activities and institutions, including strong
support for broader Māori development in the region, with a strong emphasis on tikanga. The
examples of karakia and maramataka used in planting are variously practised, with
differences noted between one kaumatua and at least one younger grower, who ‘confessed’ to
saying ‘just’ a single karakia at the start of planting, another ‘maybe halfway through’, and a
final one at the end. The kaumatua would say a karakia for each tuber as it was planted. The
case is largely resilient for this criterion (CultR = 0.75).
The overall assessment of this case’s ECR is displayed in Table 25 below. It shows that ECR
is 0.69.

Table 25: Case Study 1 ECR Scoring.
ECR subscores

QTL Criteria

0.19

Economic
0.75

0.25

ECR
score =
0.69

Environmental
1
Social

0.06
0.25
Cultural

0.19
0.75

5.4.2

Case Study 2

The second case involves a key participant who works with a cluster of small-scale growers
on local gardens and the case resides within a small town (population approximately 3,000)
in the central North Island. The region saw extensive dispossession of Māori land, although a
settlement ‘package’ has been legislated and significant, if piecemeal, development initiatives
have taken place across iwi territory. The term ‘tangi market’129 was coined by the key
participant to describe the network of local marae and kaumatua gardens where several

129

A ‘tangi’ is the extended funeral rites, which despite modernisation still exhibit traditional ideas, values and
beliefs.
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varieties of taewa are cultivated, primarily supplying whanau and hui, particularly tangi, with
‘traditional’ kai.
•

Participation within Agri-food Networks

Market access was not an objective for this case. Horticultural activities were limited to basic
gardening with limited technological requirements. Collaboration takes place through already
established links, including Tahuri Whenua, meaning some contact with agri-food innovation
centres but not to any significant degree for most participants. Key participants collaborated
on a website on which a wide range of Māori issues were discussed, including research works
on personal experiences in resource management disputes. Maintenance of the website had
lapsed before the completion of this current research, although email contact has been
maintained. The case shows limited participation in agri-food networks (P = 0.2).
•

Māori Institutional Support

This case’s development network is based on whanau and marae groups. A key participant
organised the second hui of the taewa collective (September, 2003), and played a regular role
in collective events. The case is significantly supported by the small-scale institutions
whanau, marae and hapu (M = 0.75), with significant support also received from pan-Māori
institutions, including kura130 (I = 0.75).
•

Post-production Strategies

No post-production strategies are attempted by this case; market access was not a serious
objective. The promotion of taewa as a Māori taonga did become a focus for the gardening
ventures that were initiated and supported by the networks of this case, and so it could be
argued that the activities of this case did support the post-production strategies of other
participants in the broader networks. However, this case cannot be said to be a member of the
set of growers seeking to differentiate products or add value (V = 0).

•

o Eco-Cultural Resilience
Economic

Economic resilience is not an objective for this case, meaning it is scored as economically
vulnerable (EconR = 0). This vulnerability was seen to constrain the case’s ability to
participate more in the networks that extended from what participation they did achieve.

130

‘School’.
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•

Environmental

Some participants claim to practice basic organic cultivation although formal certification is
not sought. A key participant had engaged in resource management disputes, and fellow
participants were increasingly aware of environmental issues. The case does, therefore, show
progress towards resilience for this criterion (EnvtR = 0.25).
•

Social

Limited progress towards resilience is evident with participants contributing to many projects
with implicit or explicit social resilience goals. One example from the very end of fieldwork
was a request from two local schools (one primarily Māori, the other an upper-decile school
that is predominantly Pākeha) to introduce pupils to the growing of taewa (see Figure 17).
(SocR = 0.25).
•

Cultural

Regular, small-scale, cultural projects were both initiated and supported by this case, and
included an early Tahuri Whenua hui. However, because of the small-scale and often isolated
nature of this work, the case is scored as progressing towards resilience for this criterion
(CultR = .25).
Figure 17: Taewa growing projects at local kura.
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The overall assessment of this case’s ECR is displayed in Table 26 below. It shows that ECR
is 0.18.

Table 26: Case Study 2 ECR Scoring.
ECR subscores

QTL Criteria

0

Economic
0

.06
ECR
score =
0.18

Environmental
.25

.06

Social
.25

.06

Cultural
.25

5.4.3

Case Study 3

The third case study is situated in a region of extensive historical dispossession of Māori land
and ongoing unemployment where the dairy industry dominates the local agricultural sector
following the closing of the local ‘freezing works’ or livestock slaughter house in 1982. The
‘works’ had opened in 1883, canning meat for export and freezing meat from 1904. Major
social disruption followed the closure, and many young Māori left their close-knit community
for the cities to find employment. In 1990 an estimated 2,500 hectares in the region was in
horticulture. The majority of Māori land is leased out with as little as 10-12 acres of local iwi
land remaining available for Māori horticulture. Skilled Māori labour is in short supply.
The main growing location is relatively frost-free due to the proximity of the coast. Irrigation
is considered necessary due to the free-draining character of the soil, and shelter is also
recommended from the predominant south-west winds that may carry salt spray (Ministry of
Agriculture and Fisheries 1977).
•

Participation within Agri-food Networks

A key participant in this case collaborates with a local certified organic grower who markets
produce for national supply; taewa are primarily distributed in the North Island with limited
produce noted in Christchurch in early 2006. Experience with other crops, such as corn, has
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been increasing through contract work. A horticultural training scheme for Māori youth was
implemented, subsequently superseded by another scheme. A Native plant nursery was
established for regional riparian management plans. Computer technology is not utilised
(although email communication was possible through whanau member). Contact and regular
supply was made with two regional Farmers’ Markets. However, these efforts at ‘limited
collaboration’ do not elevate this cases score above ‘increasing participation’ as efforts to
develop specifically Māori land are still in infancy (P = 0.4).
•

Māori Institutional Support

Only a very small amount of Māori land remains outside of lease arrangements in this region.
There has been limited support from modern Māori institutions (I = 0.25). The iwi has
recently received settlement monies but development plans are at an early stage. Principal,
and significant, Māori support is from whanau and local marae (M = 0.75).

•

Post-production Strategies

The promotion of Māori potatoes was central to the relationship this case has with a local
organic grower. Promotional packaging of three varieties was initiated through a relationship
with wholesalers, with produce subsequently distributed to a number of supermarkets (V =
0.25).
o Eco-Cultural Resilience
•

Economic

This case exhibits limited productivity from Māori land although resilience is accumulating
through individual collaboration and growing participation in agri-food networks. Progress
towards resilience is shown (EconR = 0.25).
•

Environmental

The key participant has considerable knowledge and support available for future organic
production. Progress towards resilience in this criterion is shown (EnvtR = 0.25).

•

Social

The case shows strong commitment by a limited number of individuals to Māori
development, including employment training schemes and a strong commitment to increasing
the opportunities for whanau and hapu members. However, because of the limited scale of the
expression of this attribute, no more than progress towards social resilience is shown (SocR =
0.25).
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•

Cultural

This case continually shows support for specifically Māori horticultural efforts, including a
hui for Tahuri Whenua, and therefore contributes to small-scale, localised cultural resilience
although sustainability in this criterion remains difficult. The case is scored as progressing
towards resilience for this criterion (CultR = 0.25).
The overall assessment of this case’s ECR is displayed in Table 27 below. It shows that ECR
is 0.24.

Table 27: Case Study 3 ECR Scoring.
ECR subscores

QTL Criteria

0.06

Economic
0.25

0.06
ECR
score =
0.24

Environmental
0.25

0.06

Social
0.25

0.06

Cultural
0.25

5.4.4

Case Study 4

The case occupies land on the outskirts of a small rural town and is primarily undertaken by
kaumatua. The networks developed by participants incorporate RS&T projects organised by a
nearby university. The wider region has a long history of agriculture with the first freezing
works opened in 1890; dairy factories were established from 1883, and wool, butter, cheese
and frozen meat were important exports. The land area this case occupies extends to about
0.4 ha.
•

Participation within Agri-food Networks

The case grows a small but popular range of crops, primarily taewa, kamokamo, kaanga and
some sweetcorn. Participants enjoy good access to a range of machinery; no computer
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technology is utilised but an important contact is a university researcher and access to
information is not difficult. Because of the links with the university and the significant roles
that three key participants have in Māori horticultural research and development, the case
shows ‘limited collaboration’ (P = 0.6).
•

Māori Institutional Support

Support by traditional Māori institutions is strong. Two participants are kaumatua of Tahuri
Whenua and have been integral in promoting Tahuri Whenua interests at a succession of hui
and by a number of regular media appearances. The case has full membership of the set of
ventures supported by traditional Māori institutions (M = 1). A close relationship exists with
Māori staff and students at a nearby campus, but support from modern Māori institutions is
limited (I = 0.25).
•

Post-production Strategies

This case uses product differentiation as an important aspect of limited sales (including taewa
seed tubers). One participant had organised a small ‘taste trial’ of three different taewa
varieties at a Tahuri Whenua hui. Participants support ongoing agronomy trials at the nearby
university (V = 0.25).

•

o Eco-Cultural Resilience
Economic

While commercial transactions took place, a primary goal was to contribute to the taewa
seedbank for other Māori growers, as well the ongoing support and promotion of Māoricentred research. Therefore, although there are limited economic returns, cash income is not a
major motivation for this case; however, through the support of other growers and the
reciprocity this engenders, it was decided to score this case as making progress towards
economic resilience (EconR = 0.25).
•

Environmental

This case is not an organic venture but research collaboration has contributed to significantly
addressing issues of sustainability. The case is scored as being largely resilient because of the
ongoing positive outcomes that have resulted from its explicit networking activities (EnvtR =
0.75).
•

Social

Participants engage with various projects that contribute to social resilience and successfully
network on a broader scale; the case is largely resilient for this criterion (SocR = 0.75). Full
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resilience will be difficult to attain as key participants are elderly and future support from
rangatahi will be required to continue the venture.
•

Cultural

This case shows significant commitment to Māoritanga and tikanga through personal and
professional commitments. One participant articulated his desire to continue growing to
increase the supply of seed taewa for other Māori growers. The case has achieved, and
maintains, a status of being ‘strongly resilient’ with regard to this criterion (CultR = 1).

The overall assessment of this case’s ECR is displayed in Table 28 below. It shows that ECR
is 0.56.

Table 28: Case Study 4 ECR Scoring.
ECR subscores

QTL Criteria

0.06

Economic
0.25

0.19

Environmental

ECR
score =
0.69

0.75
Social

0.19
0.75
Cultural

0.25
1

5.4.5

Case Study 5

The case is located within a region of major horticultural production with significant areas of
traditional land that remain within Māori ownership, although the majority of this land is
leased out. The main horticultural venture is approximately 3.6 hectares in extent.
•

Participation within Agri-food Networks

The cases crops are were limited to taewa, although kaanga/Māori corn was to be planted in
the season following fieldwork. Basic farm machinery was available and utilised. There was
occasional interaction with the agri-business sector, primarily restricted to advice from
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commercial suppliers of inputs and agri-food researchers. A computer is available and was
used for email, although maintenance of this form of communication was problematic and
unreliable (P = 0.4).
• Māori Institutional Support
This case has had negligible support from pan-Māori institutions (I = 0) but regular and
significant support through whanau and neighbour contacts. A key participant represents
marae and hapu in a number of roles and there is a strong and proud history of reciprocity in
the form of gifts of food to local whanau. (M = 1).
•

Post-production Strategies

Sales for this case were leveraged off differentiating potatoes as ‘Māori potatoes’ for the local
market, particularly the purple-coloured tutaekuri variety (V = 0.25).
o Eco-Cultural Resilience
• Economic
There is limited economic resilience shown by this case, although its potential is being
developed. The case shows ‘progress towards resilience’ in this criterion (EconR = 0.25).
• Environmental
The case was described as organic ‘by default’ as the cost of pesticides precludes their general
use. There is limited local environmental degradation due to limited extent of land that has
been put to intensive use; however, the case site is located within a region with considerable
negative effects from longstanding intensive horticulture. Surrounding land that was leased
out (to Pākeha) is farmed conventionally (EnvtR = 0.25).
• Social
Strong support was provided by this case and local marae to community programmes,
including a local ‘Life Skills’ horticultural venture for handicapped adults. Different clients of
this programme were regular hui attendees. The supply of cheap (or even free) produce to
whanau was a noted practice. (SocR = 0.75).
• Cultural
Participants regularly participate in whanau and hapu affairs, and local marae and hapu have
significant exposure to cultural events. Cultural logics were explicitly mentioned in
nomination process for a representative position with Tahuri Whenua: wairuatanga kaupapa
for taonga tuku iho (spirituality that underpins philosophy and culture); whanaungatanga
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principles (relationships that will give a balanced and beneficial interaction); kotahitanga with
governance to achieve objectives (sharing a common purpose of kaitiakitanga); and
manaakitanga (benevolent manifestation of all other principles underpinned by the notion of
sharing and caring). (CultR = 0.75).
The overall assessment of this case’s ECR is displayed in Table 29 below. It shows that ECR
is 0.50.

Table 29: Case Study 5 ECR Scoring.
ECR subscores

QTL Criteria

0.06

Economic
0.25

0.06

ECR
score =
0.50

Environmental
0.25
Social

0.19
0.75
Cultural

0.19
0.75

5.4.6

Pouakani Farms

This well-known case study is owned and operated by Wairarapa Moana Incorporation, and
the venture is a part of the Wairarapa Lake treaty settlement package that was negotiated with
the government. The total land area is 10,695 hectares, and there are 2,800 shareholders and
whanau (Smiler 2005). Pouakani Farms (there are several farm ‘units’ comprising this
venture) was the 2005 Winner of ‘Māori Farmer of the Year’ award (the Te Ahuwhenua Cup,
instigated by Apirana Ngata in 1932). This case has been selected to provide a strong example
of successful Māori land-based management; it is primarily an agricultural venture although it
can be scored for all the variables of horticulture.
•

Participation within Agri-food Networks

The livestock focus of sheep and beef (1,325 ha.) and dairying (2,870 ha.) is complemented
by forestry (6,500 ha.) meaning there is a heavy reliance on standard agricultural species
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(Smiler 2005). There is extensive and ongoing collaboration with a wide range of participants
in agri-food networks involving sheep, beef and dairying. ‘Rapid adoption of technology’ is a
key strategic response to business demands and includes an electronic tracking system for the
dairy herd and an automatic calf feeding system. Advanced ICTs are utilised in daily
operation, strategic planning and auditing, as well as being used in seminar presentations of
the farms’ history and operation (P = 0.8).
•

Māori Institutional Support

There is extensive engagement with traditional institutions through formal relationships
established via settlement processes that are aided by strong governance framework (M = 1).
There is no reliance on pan-Māori institutions, although use of these institutions may have
occurred in the past (I = 0).
• Post-production Strategies
Management engage in advanced added-value strategies through participation within relevant
sectoral Post-production strategies, i.e., dairy and meat processing undertaken along the
commodity chain (V = 1).
o Eco-Cultural Resilience
• Economic
Assets total $125 million, comprised of sheep and beef $16 m. (13%), dairy $76 m. (60%) and
forestry $24 m. (19%). The case is increasingly profitable, and the venture is seeking
‘industry recognition’ (one of the motivations for entering the Māori Farmer of the Year
competition) (Smiler 2005) (EconR = 1).
• Environmental
The case currently complies with current industry standards although many environmental
scientists consider these standards fall short of being sustainable (see, e.g., Parliamentary
Commissioner for the Environment 2004). Planned increases to the dairy herd will put
compliance under increased pressure (EnvtR = 0.75).
• Social
The management of Pouakani Farms aims to have ‘preferred employer’ status. To this end
there is a strong focus on staff training and retention. Education and health initiatives have
been established as a part of the broader iwi development plans (SocR = 1).
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• Cultural
Development has occurred on land that was a part of a settlement package offered to
Wairarapa Māori: they are not mana whenua. Contributions to iwi cultural development are
managed by a cultural committee and is an important component of the broader commercial
and social goals noted above (Smiler 2005). This fact has meant that this case has scored fullmembership in cultural resilience, despite the clear undermining of resilience for those hapu
and iwi who can claim land and resources in this region (CultR = 1.0).
The overall assessment of this case’s ECR is displayed in Table 30 below. It shows that ECR
is 0.94.

Table 30: Case Study 6 ECR Scoring.
ECR subscores

QTL Criteria

0.25

Economic
1

0.19

Environmental

ECR
score =
0.94

0.75
Social

0.25
1
Cultural

0.25
1

5.4.7

Waituna Brewing

The Waituna Brewing Company is a unique venture into a traditional New Zealand industry
that uses indigenous plants to flavour a boutique beer. The founders live on neighbouring
farms in a farming area; one of them was an early participant in the taewa collective and
grows several varieties of taewa.
• Participation within Agri-food Networks
The venture has received extensive support from two CRIs: Crop and Food and Technology
NZ. The beer itself is brewed under contract with a local boutique brewery. The case shows
limited collaboration (P = 0.6).
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• Māori Institutional Support
This case has significant whanau and hapu support (M = 0.75). Various pan-Māori
institutions have provided assistance, notably Te Puni Kokiri since 2002, primarily through
the Māori Business Facilitation Service (MBFS) programme (I = .75).
•

Post-production Strategies:

Significant product differentiation in this case originates with the use of an indigenous plant
(Kawakawa; Piper Methysticum) to flavour beer (see Figure 18 below). Promotion of this
product included its supply to an Indigenous Knowledges Conference in 2005; samples were
also presented to an early Tahuri Whenua hui where Trade and Enterprise NZ representatives
discussed marketing strategies with participants. Their advice was to aim the product at the ‘5
Star restaurant’ market (as an example they gave Air New Zealand First Class). The beer was
launched in the New Zealand Parliament and is stocked in the Parliamentary restaurant as
well as outlets that offer ‘indigenous’ foods.
It could be argued that the product represents a case of added-value (i.e., ‘on’ Kawakawa)
and is therefore more than just a ‘different’ beer. However, as the product is explicitly
marketed as a beer, the final score reflects advanced product differentiation (V = 0.75).

Figure 18: Label for Waituna Breweries’ ‘Indigenous Ale’

o Eco-Cultural Resilience
• Economic
The case possesses a unique product and during the period of fieldwork showed considerable
initiative and growing sales and distribution. However, it cannot be considered fully resilient
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due to its relatively small size in a major industry and is therefore scored as ‘significantly
resilient’ (EconR = 0.75).
• Environmental
The harvesting of the unique ingredient of Kawakawa is undertaken using sustainable
criteria. The wider sustainability of the contract brewery was not established. However, the
case itself is judged environmentally resilient (EnvtR = 1).
• Social
It is a moot point whether marketing an intoxicating substance that has contributed to many
negative experiences for Māori communities could possibly be scored as ‘socially
sustainable’. However, scoring for this criterion is based on basic employment opportunities
and working conditions, and progress towards resilience is a valid position to hold for this
case (SocR = 0.25).
• Cultural
‘Traditional’ methods are practiced in the process of collecting kawakawa from the bush,
including the recitation of karakia prior to harvesting (CultR = .75).
The overall assessment of this case’s ECR is displayed in Table 31 below. It shows that ECR
is 0.69.
Table 31: Case Study 7 ECR Scoring.
QTL Criteria

ECR subscores

Economic

0.19

0.75
Environmental

ECR
score =
0.69

0.25

1
Social

0.06
0.25
Cultural

0.19
0.75
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5.4.8

Kinaki Herbs

This case has developed and marketed a range of condiments based on indigenous flora and
coupling them to high-value cuisine. The business was incorporated on April 1st 1999, and
commenced business on the 28th July 2001. Considerable print and electronic media presence
of a key participant has helped to establish this venture which is often promoted as an
exemplary Māori venture in added-value production.
• Participation within Agri-food Networks
The case shows ‘empowered collaboration’ in agri-food networks through ongoing research
and innovation projects with an important Crown Research Institute (CRI) and trade and
industry organisations. (P = 1).
• Māori Institutional Support
Small-scale support of whanau and hapu is long-standing and remains significant (M = .75).
Regular and significant pan-Māori institutional support is also evident (I = 0.75).
• Post Production Strategies
Added-value strategies have been the key to success for this case. On-going product
development, including health products, is occurring (see Figure 19 below for one example).
The case is a full member of the set of Post-production strategists (V = 1).

Figure 19: Kinaki Herbs added-value product: Kawakawa Rub
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o Eco-Cultural Resilience
• Economic
The case is a successful business with a strong presence in an evolving niche market. The
strength of this presence appears to be that of the ‘originator’, i.e., an early if not original
venture of its kind, and the case is scored as being largely economically resilient (EconR =
0.75).
• Environmental
The small-scale harvesting of a limited range of plants is undertaken with care and insight into
ecological functioning. The case is resilient for this criterion (EnvtR = 1.0).
• Social
Employment and development opportunities have contributed to this case being largely
resilient for this criterion (SocR = 0.75).
•

Cultural

Strong commitment to tikanga is expressed with regular opportunities to engage and
contribute to Māori cultural vibrancy; the case is largely resilient for this criterion (CultR =
0.75).

The overall assessment of this case’s ECR is displayed in Table 32 below. It shows that ECR
is 0.82.

Table 32: Case Study 8 ECR Scoring.
ECR subscores

QTL Criteria

0.19

Economic
0.75

0.25

ECR
score =
0.82

Environmental
1
Social

0.19
0.75
Cultural

0.19
0.75
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5.5

Summary and Preliminary Analysis

This section presents two truth tables that collate the results from the fs/QCA scoring of
selected case studies and enable a preliminary analysis. The scores recorded above for each
of the eight case studies have been inserted into a truth table format shown below in Table 33.

Table 33: fs/QCA truth table for selected cases

Case
1
2
3
4
5
Pouakani
Waituna
Kinaki

P
0.6
0.2
0.4
0.6
0.4
0.8
0.6
1.0

I
0.75
0.75
0.25
0.25
0
0
0.75
0.75

M
0.75
0.75
0.75
1.0
1.0
1.0
0.75
0.75

V
0.75
0
0.25
0.25
0.25
1.0
0.75
1.0

ECR
0.69
0.18
0.24
0.69
0.50
0.94
0.69
0.82

The scores listed above in Table 33 enable set relationships to be described, a key step in
fs/QCA in identifying necessary and/or sufficient causal conditions (Ragin 2000). When
causation is complex - and that is the situation for most social change - no single cause may
be found to be either necessary or sufficient. Generally, causes will only be found to be
sufficient, and only in combination with other causes (ibid.).
Data in this current research were analysed according to their fuzzy memberships in the
multidimensional vector space of 16 ‘corners’ defined by the four causal conditions (see
Ragin 2003, 2004). The key set-theoretic relation in the study of causal complexity in QCA
and fs/QCA is the subset relation. If cases share several causally relevant conditions and
uniformly show the same outcome, then these cases constitute a subset of instances of the
outcome (Ragin 2000; Ragin et al. 2006). Subsets are indicated in fs/QCA by the arithmetical
relationship of memberships in causal combinations being less than or equal to relevant
outcome scores. If this relationship can be established, then it can be argued that the causal
combination is ‘sufficient’ for the outcome. Relevant membership scores are determined by a
cases minimum membership score in the intersection of sets. Table 34 below lists the 16
corners of the four-dimensional vector space formed by the four fuzzy sets, and shows the
degree of membership of each case in each corner.
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Table 34: ECR truth table: memberships cases in causal conditions, their negation, the outcome, and the 16 ‘corners’
Column

2

Case

P

3
p

I

4
i

M

5
m

V

6
v

ECR

7

8

P*I*M*V P*I*M*v

9

10

11

12

P*I*m*V

P*I*m*v

P*i*M*V

P*i*M*v

1

.6 .4

.75 .25 .75 .25 .75 .25

0.69

0.6

0.25

0.25

0.25

0.25

0.25

2

.2 .8

.75 .25 .75 .25 0

1

0.18

0

0.2

0

0.2

0

0.2

3

.4 .6

.25 .75 .75 .25 .25 .75

0.24

0.25

0.25

0.25

0.25

0.25

0.4

4

.6 .4

.25 .75

1 0

.25 .75

0.69

0.25

0.25

0

0

0.25

0.6

5

.4 .6

0 1

1 0

.25 .75

0.50

0

0

0

0

0.25

0.4

6

.8 .2

0 1

1 0

1

0

0.94

0

0

0

0

0.80

0

7

.6 .4

.75 .25 .75 .25 .75 .25

0.69

0.6

0.25

0.25

0.25

0.25

0.25

1

.75 .25 .75 .25

1

0.82

0.75

0.25

0.25

0.25

0.25

0.25

-

-

-

3

0

0

0

1

1

8
No >
0.5

-

0

-

0

Note: Figures in bold in column 6 show scores that have achieved eco-cultural resilience. Figures in bold in columns 7 to 22 show highest membership
scores for each individual case.
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Table 34 continued:
Column

13

14

15

16

17

18

19

20

21

22

Case

P*i*m*V

P*i*m*v

p*I*M*V

p*I*M*v

p*I*m*V

p*I*m*v

p*i*M*V

p*i*M*v

p*i*m*V

p*i*m*v

1

0.25

0.25

0.4

0.25

0.25

0.25

0.25

0.25

0.25

0.25

2

0

.2

0

0.75

0

0.25

0

0.25

0

0.25

3

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.6

0.25

0.25

4

0

0

0.25

0.25

0

0

0.25

0.4

0

0

5

0

0

0

0

0

0

0.25

0.6

0

0

6

0

0

0

0

0

0

0.2

0

0

0

7

0.25

0.25

0.4

0.25

0.25

0.25

0.25

0.25

0.25

0.25

8

0.25

0.25

0

0

0

0

0

0

0

0

No >
0.5

0

0

0

1

0

0

0

2

0

0
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Table 34 identifies six cases that exhibit the outcome of eco-cultural resilience: cases 1, 4, 5,
6, 7, and 8; their ‘more in than out’ membership scores in four causal combinations (Columns
7, 11, 12 and 20) indicate the following particular configurations are relevant to the outcome
of Māori ECR.

P*I*M*V

P*i*M*V

P*i*M*v

p*i*M*v

(n = 3)

(n = 1)

(n = 1)

(n = 1)

These configurations can be minimised as follows:

P*I*M*V
P*M*V
P*i*M*V
P*i*M
P*i*M*v
i*M*v
p*i*M*v

Three causal configurations are thus found to be sufficient for Māori ECR in horticulture in
this preliminary analysis. The first is collaboration with other participants in agri-food
networks, combined with significant/extensive support from traditional Māori institutions and
the undertaking of advanced post-production strategies. The second configuration is
collaboration with other participants in agri-food networks, the lack of modern Māori
institutional support, and significant/extensive support from traditional Māori institutions.
The third configuration is a lack of modern Māori institutional support for traditional Māori
institutions undertaking no significant post-production strategies. The first configuration can
be plotted as an XY scattergram, shown below in Figure 20, confirming the ‘upper-triangle’
pattern that would suggest the configuration is sufficient for the outcome of ECR.

175

Figure 20: XY plot of P*M*V as a causal configuration against the outcome ECR
P*M*V

1
0.9
0.8
0.7

ECR

0.6
0.5
0.4
0.3
0.2
0.1
0
0

0.2

0.4

0.6

0.8

1

P*M*V

The second configuration is likewise a strong contender for sufficiency. The third
configuration, however, is problematic. Plotting i*M*v against ECR does not give an uppertriangle plot and shows this configuration cannot be considered sufficient for ECR. There
were just two cases represented by this combination, cases 4 and 5; the relevant rows of the
ECR truth table are copied below in Table 35 (including the membership of ‘P’, cancelled
through the Boolean minimisation process which allows the ‘dropping’ of ‘P’ and ‘p’). But as
can be seen, Case 5 with an ECR score of 0.5 is ‘neither in nor out’ of the set of ecoculturally resilient cases.

Table 35: Memberships of Cases 4 and 5
Case

4

P

I

M

V

ECR

Economic
Envt
Social
Cultural
0.25

0.6

0.25

1.0

0.25

0.69

0.75
0.75
1.0

5

0.25

0.4

0

1.0

0.25

0.50

0.25
0.75
0.75
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Therefore, while P*M*V and P*i*M can be interpreted as sufficient for eco-cultural
resilience, the causal configuration i*M*v is not put forward with confidence as being
sufficient for ECR.

5.6

Further Analysis

Key QCA practitioners recommend the use of the QCA and fs/QCA software whenever
possible (Rihoux and Ragin 2004). Software is freely available online; Version 2.0 of fs/QCA
was released towards the end of this thesis research and subsequently used. However, before
results of the software analysis are given, a brief discussion of the treatment of remainders is
needed. Ragin (2004) incorporates the truth table stage of QCA into fs/QCA to aid working
with small-N investigations of limited diversity. The challenge of comparative studies that
work with small-Ns is exacerbated by the focus on combinations of causal conditions (Ragin
and Rihoux 2004). The eight selected cases exhibit relatively limited diversity; the solution of
a truth table will depend in part on how remainder rows, i.e., non-observed configurations,
are treated.

5.6.1

Reformatting data into Truth Table for Remainders

As outlined in Section 3.2.5, fuzzy set data can be translated into a truth table format via three
‘pillars’: the correspondence between property space ‘corners’ and the rows in a truth table;
the assessment of the distribution of cases across this space; and the assessment of
consistency for those configurations identified as sufficient in producing the outcome. Table
36 below lists the 16 logically possible combinations (i.e., the 16 corners of fuzzy set
membership) along with their empirical representation. Its usefulness lies in the clarity with
which the number of cases belonging to each causal configuration is portrayed.
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Table 36: Truth table showing remainders (indicated by ‘-‘)
Row

P

I

M

V

ECR

N

1

1

1

1

1

1

3

2

1

1

1

0

-

0

3

1

1

0

1

-

0

4

1

1

0

0

-

0

5

1

0

1

1

1

1

6

1

0

1

0

1

1

7

1

0

0

1

-

0

8

1

0

0

0

-

0

9

0

1

1

1

-

0

10

0

1

1

0

0

1

11

0

1

0

1

-

0

12

0

1

0

0

-

0

13

0

0

1

1

-

0

14

0

0

1

0

1/0

2

15

0

0

0

1

-

0

16

0

0

0

0

-

0

In Table 36 above, remainders or non-observed configurations can been seen in Rows 2, 3, 4,
7, 8, 9, 11, 12, 13, 15 and 16. Row 14 shows the contradiction posed by Cases 3 and 5. While
occupying the same row of the truth table, Case 3 does not exhibit the outcome whereas Case
5 does. What can be said of the two cases whose results indicate the anomaly?
Both cases show the same ‘crisp’ membership in causal conditions P, I, M and V, but Case 3
does not show the outcome, whereas Case 5 does. Revisiting Table 35 shows the crisp
scoring used in Table 36 hides the fact that Case 3 scored significant support from Traditional
Māori Institutions, whereas Case 5 scored extensive support for the same variable. Looking at
the configurations of ECR criteria scores, while both cases score 0.25 in economic and
environmental resilience, Case 5 scores 0.75 for social and cultural resilience and had more
human resources to draw on for many aspects of their development. The only indication of
this in the independent variables is that while Case 3 has significant support from traditional
Māori institutions, Case 5 enjoys extensive support from this source. It should be noted that
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despite this extensive support, and despite being largely resilient for social and cultural
criteria, Case 5 in showing ‘cross-over’ membership of 0.5 is neither ‘in’ nor ‘out’ of the set
of eco-culturally resilient Māori growers.

5.6.2

fs/QCA Software Findings

What results are given by the fs/QCA software package with these anomalies? Recall the
more ‘conservative’ approach for treating remainders that results in more complex, and
therefore inclusive, statements (Ragin and Rihoux 2004). This approach treats remainders as
instances of the outcome’s absence when analyzing the configurations for outcome presence,
or as instances of an outcome’s presence when analyzing configurations for the outcome
absence. Data were inputted into the software (see pp. 68-70 above for the relevant steps);
Table 37 replicates the ‘window’ presented in the software programme in displaying the
results. Note the use of QCA crisp terminology of ‘1s’ and ‘0s’, to be interpreted as
indicating ‘more in than out’ and ‘more out than in’, respectively.

Table 37: fs/QCA data sheet for ECR
P

I

M

V

Number

ECR

yconsist

1

1

1

1

3

1

0.995918

1

0

1

1

1

1

0.995652

1

0

1

0

1

1

0.914286

0

0

1

0

2

0

0.774468

0

1

1

0

1

0

0.668571

Researchers can try various consistency levels, according to how results are spread. The
decision to score the two cases in row 4 as instances of the absence of ECR, despite one of
these cases (Case 4) scoring 0.5 for ECR, gives a different solution than our earlier analysis:

P*i*M+
P*M*V

raw
unique
coverage coverage consistency
0.625263 0.143158 0.942857
0.734737 0.252632 0.997143

Solution coverage:

0.877895

Solution consistency: 0.958621
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The software has automatically minimised Boolean statements and computed coverage and
consistencies for the truth table solution. This preliminary finding suggests two pathways to
Māori eco-cultural resilience: P*i*M and P*M*V. In plain language terms the first is
collaborative participation in agri-food networks, a lack of support from modern Māori
institutions and significant/extensive support from traditional Māori institutions. The second
pathway is the same as was identified above in Section 5.4, namely collaborative
participation in agri-food networks, significant/extensive support from traditional Māori
institutions and advanced post-production strategies. As a solution, these terms are highly
consistent with an argument of sufficiency and also have high coverage; P*i*M and P*M*V
can be interpreted as explaining observed instances of eco-cultural resilience.
However, by choosing a consistency threshold that excludes the two cases in row 4 (that are
not in the set of eco-culturally resilient growers), the result is to exclude one of the cases
represented in this row (Case 5, scored 0.50 for ECR) as contributing to the presence of the
outcome. When the threshold is lowered to include this row (and therefore Case 3, which is
not a member with an ECR score of 0.24), slightly different results are obtained, reproduced
below in Table 38.
Table 38: fs/QCA data sheet for ECR: note lower consistency threshold
P

I

M

V

Number

ECR

yconsist

1

1

1

1

3

1

0.995918

1

0

1

1

1

1

0.995652

1

0

1

0

1

1

0.914286

0

0

1

0

2

1

0.774468

0

1

1

0

1

0

0.668571

Continuing with the computer analysis, the results of drawing the lower consistency threshold
is immediately apparent:

i*M*v+
P*M*V

raw
coverage
0.444211
0.734737

Solution coverage:

unique
coverage consistency
0.183158 0.703333
0.473684 0.997143
0.917895

Solution consistency: 0.830476
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The ‘return’ of the configuration i*M*v, found earlier through preliminary analysis and
minimisation, still challenges assumptions about the need to collaborate with fellow agri-food
participants. But whereas P*M*V is seen to be highly consistent with an argument of
sufficiency, i*M*v is seen to have a much lower coverage and consistency and therefore
presents a much weaker argument of sufficiency.
An alternative method of treatment for unobserved configurations is to treat remainders as
‘don’t cares’, only incorporating them in the analysis when doing so gives a ‘logically
simpler’ solution (Ragin and Rihoux 2004: 8). When treated in this manner (achieved with
the software by selecting the appropriate option; see Ragin et al. 2006), the result is certainly
more ‘parsimonious’ than the previous findings:

P

raw
unique
coverage coverage
0.892632 0.892632

Solution coverage:

consistency
0.921739

0.892632

Solution consistency: 0.921739

The solution has significant coverage and is highly consistent with an argument for
sufficiency. Such parsimony satisfies both the racist colonial discourse of the 19th and early
20th Centuries, as well as much of the modernist position in the mid-to-late 20th Century.
However, it ‘excludes’ ‘M’, the aspect of eco-cultural resilience that has been identified, at a
minimum (for example, within the cultural industrial sector) as justifying an ‘indigenous
label’ for niche marketing purposes, and, at an optimum within the Māori cultural economy,
as the expression of greater eco-cultural resilience resulting from Māori self-determination.
Participation alone, therefore, is rejected as a sufficient condition in the eco-cultural
resilience of Māori growers.
One final analysis is presented using Ragin’s later development of consistency algorithms
that follow the ‘commonsense idea’ that cases exhibiting strong membership in the causal
conditions provide more relevant consistent cases, as well as more relevant inconsistent cases
for analysis (Ragin 2003). An alternative formula for consistency is simply the sum of all
consistent scores (i.e., those less-than or equal-to the corresponding outcome membership
score) in a particular configuration, divided by the total sum of all membership scores in that
configuration. Consider the two columns in Table 39 that show the outcome, ECR, and three
cases that have significant membership in the combination P*I*M*V:
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Table 39: Measuring consistency
ECR

P*I*M*V

P*i*M*V

P*i*M*v

p*I*M*v

p*i*M*v

0.69

0.6

0.25

0.25

0.25

0.25

0.18

0

0

0.2

0.75

0.25

0.24

0.25

0.25

0.4

0.25

0.6

0.69

0.25

0.25

0.6

0.25

0.4

0.50

0

0.25

0.4

0

0.6

0.94

0

0.80

0

0

0

0.69

0.6

0.25

0.25

0.25

0.25

0.82

0.75

0.25

0.25

0

0

All but one score (case 3) in P*I*M*V (or in crisp terms: 1,1,1,1) are consistent, i.e., are less
than or equal to outcome scores. Therefore,
∑ consistent scores
∑ all membership scores

2.20
2.45 = 0.90

The same situation exists for another significant combination, P*i*M*V (1,0,1,1). Therefore,
∑ consistent scores
∑ all membership scores

2.05
2.30 = 0.89

The configuration P*i*M*v (1,0,1,0) also shows consistency:
∑ consistent scores
∑ all membership score

1.75
2.35 = 0.74

However, the combination p*I*M*v (0,1,1,0) shows inconsistency:
∑ consistent scores
∑ all membership score

0.75
1.75 = 0.43

The final combination identified as relevant to ECR at this stage, p*i*M*v (0,0,1,0) is also
inconsistent:
∑ consistent scores
∑ all membership score

0.9
2.35 = 0.38
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These results can be displayed in table form for clarity as shown below in Table 40. Again
note that crisp terminology is also used in this approach, representing those fuzzy scores that
are more ‘in’ than ‘out’.
Table 40: Consistency
Participation

Modern Māori
Inst. Support

Traditional
Māori Inst.
Support

PostProduction
Strategies

Outcome

Consistency

1

1

1

1

1

0.90

1

0

1

1

1

0.89

1

0

1

0

1

0.74

0

1

1

0

0

0.43

0

0

1

0

0

0.38

This finding gives us much more confidence in asserting that participation in agri-food
networks, combined with the support of traditional Māori institutions and significant postproduction strategies (P*M*V) or collaboration with other participants in agri-food networks,
the lack of modern Māori institutional support, and significant/extensive support from
traditional Māori institutions (P*i*M) are sufficient for eco-cultural resilience in Māori
horticulture. We can also argue that participation in agri-food networks, a lack of support
from modern Māori institutions but support from traditional Māori institutions and without
significant post-production strategies (P*i*M*v), can also prove sufficient for Māori ecocultural resilience, but the argument for sufficiency of this particular configuration is much
weaker.

5.6

Conclusion

This chapter has presented theoretical and substantive data for each of four causal conditions
identified for the Eco-Cultural Resilience of Māori horticulture, and for the nominated
outcome of ECR itself. This chapter has also presented fs/QCA scores for eight selected cases
in two different truth table formats. These findings are summarised in their Boolean form as:

P*M*V or P*i*M or P*i*M*v → ECR
This can be factored to show:

P*M*(V or i*) → ECR
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Results will be further discussed and evaluated in the following chapter. What is remarkable
at this stage is that in both configurations, ‘cultures’ considered incommensurable – the
(localised) Māori cultural economy and the (globalised) New Economy – are observed in
combination, and this combination seems to be able to result in positive outcomes in Māori
horticulture, including making a contribution to cultural resilience. This type of resilience is a
component of sustainable development that is assumed to be particularly vulnerable in the
context of the New Economy.
But are not these findings commonsense? Certainly they fit the monoculture discourses
described by Santos (2004) (q.v., p. 28-29) and continue the modernist example by which
indigenous societies assimilate with, in the case of Māori, a Neo-European, neo-liberal
economy. However, what distinguishes this current research is its micro-scale attention to
causal configuration. Therefore at the same time as the findings will be further evaluated for
their validity and robustness in Chapter 6, Actor-Network Theory returns to better illuminate
what these configurations are comprised of, how they come about, and how Māori in these
networks stabilise and control the resulting actor-networks.
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Chapter 6: Discussion of Results
6.1

Introduction

This chapter will evaluate the results presented in the preceding chapter. While the
presentation of Boolean statements that ended the previous chapter allows a quick
understanding of the configurations leading to eco-cultural resilience for Māori, these findings
need to be evaluated to show the particular contexts which influence each case’s expression of
ECR, and thus the robustness of the overall results. The causal configurations found to be
sufficient for Māori eco-cultural resilience are:

P*M*V or P*i*M or P*i*M*v

→

ECR

In plain language terms, the causal configurations sufficient for Māori eco-cultural resilience
in horticultural ventures are collaboration with agri-food networks by traditional Māori
institutions that also participate in added-value strategies, or collaboration with other
participants in agri-food networks, the lack of modern Māori institutional support, and
significant/extensive support from traditional Māori institutions, or alternatively collaboration
within agri-food networks by traditional Māori institutions without modern Māori institution
support and not engaging in significant added-value strategies. But the plain language
exposition of this Boolean statement can be rephrased in the terms in which this thesis was
first broached: advances of modernity are integral to the endurance of Māori horticulture
which, by definition, has unique cultural characteristics and functions that are traditional.
Further, some Māori growers are complicit in seeking to appropriate surplus value from an
actant that has been described as a taonga.
Apart from the role of added-value, these findings show characteristics similar to the initial
post-contact period, i.e., Māori growers participating to a high degree in agri-food networks.
As they stand, the findings are obvious. However, explaining the configurations, reexamining the methodology, and seeking greater insight into how these configurations evolve
and contribute to Māori resilience are important aspects of the key findings that need to be
discussed. They form the subject of this chapter. Variations on fs/QCA will be introduced,
including translating fuzzy data into crisp sets. Aspects of ANT will be used to better
describe the observed configurations and their stabilisation. The first three sections will
examine the independent variables as monocausal conditions. These variables are then
examined in combination through causal configuration maps before a fifth section
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investigates the dependent variable, eco-cultural resilience. Can fs/QCA and ANT together
explain the apparently paradoxical combination of modernity’s vanguard – the advancement
of research, science and technology – with tradition’s rearguard – indigenous people growing
‘heritage’ crops on communally owned land?

6.2

Participating in Agri-food Networks (‘P’)

The purpose of this section is to evaluate the participation of Māori growers in agri-food
networks as an indicator of Māori engagement with New Economic Space, and the role of
this participation in eco-cultural resilience. First, the role of participation will be investigated
by a simple cross-tabulation of the presence/absence of this variable as a monocausal
condition of ECR. Participation will then be evaluated according to the insights provided by
ANT to better understand the assemblages that result from the enrolment and translation
activities of relevant members.
Modern society was described in Chapter 2 in terms of an all-pervasive interconnectivity in
which expectations are placed on RS&T institutions to: (a) provide the necessary innovations
for development (sustainable or otherwise); and (b) provide necessary information and
insight for decision-making in dynamic sociocultural and biophysical contexts. Māori began
to participate in these networks once modernity ‘arrived’ in the form of contact with
Europeans and radically new ideas, objects and activities. The subsequent establishment of
RS&T institutions by New Zealand’s state and corporate organisations supported and coordinated attempts to control innovation diffusion for purposive-rational ends; many were
focused on the exploitation of biophysical resources, irreversibly altering Māori society and
landscapes. For Māori growers, participating in the networks that provide the necessary
innovations for Māori has proven difficult since colonisation. If participation were the only
causal condition, preliminary analysis by the simple method of cross-tabulating the presence
or absence of the outcome with the presence/absence of participation (see Table 41) would
allow a basic finding on the necessity and sufficiency of this condition.

Table 41: Cross-tabulation of presence/absence of ‘P’ with presence/absence of ECR
p

P

ECR

1

5

ecr

2

0
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For participation to be necessary, cell 1 (cause absent, outcome present) would need to be
empty; for participation to be sufficient, cell 4 (cause present, outcome absent) would have to
be empty. As the second but not the first of these conditions is met, participation in agri-food
networks is sufficient but not necessary for Māori eco-cultural resilience.
This finding needs evaluation. Unpacking participation via the five proxies detailed in
Section 5.2 gives a ‘potted’ history of the post-contact development experiences of Māori.
The first two proxies, possession of PGR and horticultural activities, featured strongly in the
early experiences of contact as explorers and missionaries introduced exotic germplasm and
the methods necessary for its cultivation, enabling the rapid diffusion of greater options for
increasing Māori resilience. Here the value of ANT’s approach is realised through an
awareness that these two proxies are not independent but co-constructions, forming a ‘nested
network’ within the macro-variable of participation. Possession, exchange and cultivation of
Māori potato PGR not only defined the taewa collective but remained a feature of the
network as it continued to diffuse taewa seed tubers as part of traditional tikanga (i.e.,
reciprocity) and an expanding network of knowledge exchange. Horticultural praxis can be
identified from the micro-scale, growing a single crop such as the school gardening projects
in discarded tyres of Case 2, to fully commercial ventures growing several crops,
complemented by websites and contracts with wholesalers.131
The fundamental actants represented by these first two proxies would be instantly
recognisable by Māori horticulturalists of two centuries ago: tribal land, soil, water, sunshine,
seed tubers, weeds and insects (although a greater variety of both these latter two would now
be present). Basic hand tools would also be recognisable. However, mere possession and
cultivation of crops no longer enable resilience as Māori growers seek to improve their
economic resilience, and simple hand tools limit the extent of cultivation. The remaining
three proxies – access to technology, RS&T networking, and market access – measure
attempts to expand production, each repeating the previous reasoning, i.e., that human actants
seek to enrol other actants and stabilise relationships towards greater resilience. Case 2
requires no advanced technologies with its gardening projects that are so small as to be held
within old tyres. Cases 3 (ECR score of 0.24), 4 and 5 (0.56 and 0.5 respectively), which
cover only a few hectares, rely significantly on basic tools and machinery, often purchased
second-hand or ‘inherited’ through networking activities. That some technologies can be

131
Recall one of the original research outputs for the NCABT Matauranga Māori Theme was to be a
‘matauranga Māori’ database, essentially recording Māori cultivation practices.
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‘borrowed’ is a significant feature observed for both rural and poor communities where
certain actants, and activities, have retained their historically communal character.
Cases 6, 7 and 8 relied considerably on ongoing technological innovations. Case 1, also
collaborating although at a limited level, exhibited less reliance on technology, but still
benefited from relationships that provided technical expertise. Checking the cultural
resilience scores, cases 1, 6, 7, and 8 scored either 0.75 or 1.0. Their participation in modern
agri-food networks allows the associated traditional Māori institutions access to technologies
that contribute to their eco-cultural resilience, without inhibiting the cultural component of
this resilience.
Both Māori and non-Māori participants sought knowledge to progress their development
strategies. A number of the case studies were engaged in multiple research relationships as
they were drawn into several research programmes. The NCABT and its programmes to
innovate and diffuse advanced biotechnologies sought new institutional relationships that
included the establishment of a Matauranga Māori Bioprotection ‘theme’. The taewa
germplasm and traditional Māori cultivation methods were named research subjects and
featured in research proposals, IPR discussions and documents, and publications and
presentations. From the germplasm came further research projects on various micro-scale
actants, such as phenolics and Phytophthera infestans. When subsequent research projects
then attempted more direct engagement with Māori growers, the ‘old’ economic space of the
Māori cultural economy asserted its own cultural logics. Thus the SOP for Māori horticultural
produce become entwined with a demand for the ‘provision’ of matauranga Māori to RS&T
programmes.
The fifth proxy of participation, market access, emphasises the existence of the Māori
cultural economy in two ways. On the one hand, market ‘performance’ provides a major
hurdle to sustainability in economic resilience. Both Māori growers (as representatives of
their communities) and RS&T workers (as employees of their institutions) sought to increase
the economic resilience of their respective communities, and themselves, by greater
participation in agri-food networks. For Māori growers, there are often complex ownership
issues as well as skill and capital deficits in important areas. For RS&T institutions and their
agents, IPR agreements are perhaps the epitome of purposive-rational subsystems, i.e., the
deliberate appropriation of wealth from the ephemera of intellectual activity. On the other one
hand, this economic activity is ‘confounded’ by small-scale traditional indigenous institutions
that insist on certain symbolic interactions, notably reciprocity, but also by the structural
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constraints of communal ownership and consensual decision-making. The symbolic lifeworld
of Māori is the substructure upon which niche marketing and indigenous labelling, as
purposive-rational actions within New Zealand’s horticultural and cultural industries, are
built. As shown earlier in Figures 11 and 12, and practiced by several cases, Māori culture is
relatively easily appropriated via imagery and marketing ‘narratives’, i.e., via ‘cultural
industry’ processes. As was remarked at the end of Chapter 5, two supposedly antithetical
‘logics’ actually co-exist in an apparently symbiotic manner for those Māori who achieve
greater resilience as a result of their membership in new networks.
What of ANT’s elision of scale? Surely it is still valid to talk of scale when the assemblages
described operate from Māori localities yet seek regional alliances for national, even
international, marketing campaigns? ANT’s approach is to note explicitly the unbroken
chains of mobilisation that, in this current research, draw phenolics, P. infestans, PGR, smallscale Māori growers, RS&T programmes, projects and staff, marketing campaigns, media
presentations into recognisable assemblages directed by Māori towards their own resilience.
That some of these actants are internationally linked institutions with considerable capital and
labour investment does not alter the importance of those actants that are micro-scale, even
molecular in the final, stable, assemblages of ECR. And it certainly does not diminish the
agency that Māori growers possess, although to this must be added the proviso that Māori
participation remains partial. Whether this partial participation equates to precarious
membership will be discussed in following sections.
Causes that are sufficient but not necessary lack ‘empirical scope’ in explaining outcomes
because other causes will also bring about the outcome (see Ragin 2000; Fairburn 1999).
However, this thesis never expected to find monocausal conditions; it is due to the multicausal nature of sustainable development and the resilience of marginalised communities that
QCA was originally investigated to pursue this thesis, and why, along with partial
membership in causal conditions by indigenous communities, fs/QCA was ultimately
selected. So far we have simply confirmed that when examined as a monocausal condition,
participation in agri-food networks is a sufficient but not necessary condition. But we do have
a clearer appreciation of the assemblage that Māori have sought to enrol in their development
strategies, an assemblage certainly containing geohistorically familiar actants but also
comprised of diverse novel, innovative actants drawn from beyond the ‘traditional’ Māori
cultural economy.
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Interactions with another independent variable, Māori institutions, has also been identified as
an important relationship. Māori growers seek participation in accordance with the
assumptions of modernisation theorists, that participation in modern society enables greater
resilience. It is the engagement of Māori cultural logics with New Economic Space that is of
primary interest to this thesis and which is considered next.

6.3

Māori Institutional Support (‘I’ and ‘M’)

This section evaluates Māori institutional support in light of the possibilities of mutually
beneficial interactions between the Māori symbolic lifeworld and the purposive-rationality of
agri-food systems. Māori institutions were originally measured by a single variable that was
subsequently found to give the contradictory finding of ‘Māori institutional support’ being
irrelevant to Māori ECR. The source of this contradiction was found to lie with a simplistic
assumption that all Māori eco-cultural institutional actors could be captured by a single
macro-variable. The reassessment of sets, data and cases led to a distinction being made
between ‘modern’ Māori institutions (‘I’), in which actions are validated by the rules of
purposive-rationality, and ‘traditional’ institutions (‘M’) of whanau, hapu and marae, where
symbolic interaction provides the means to validate the actions of participants. As with
participation above, this evaluation will begin with an examination of the two variables
scoring modern and traditional Māori institutional support as monocausal conditions. The
main aim of this discussion is to understand how Māori cultural logics operate with the
policies, technologies, and institutions of New Economic Space.
Table 42 below cross-tabulates the presence or absence of modern Māori institutional support
with the presence or absence of eco-cultural resilience of Māori horticulture.

Table 42: Cross-tabulation of presence/absence of ‘I’ with presence/absence of ECR
i

I

ECR

3

3

ecr

1

1

For Modern Māori institutional support to be necessary, cell 1 (cause absent, outcome
present) would need to be empty; for this support to be sufficient, cell 4 (cause present,
outcome absent) would have no cases. As neither of these conditions is met, modern Māori
institutional is neither necessary nor sufficient for Māori eco-cultural resilience. Therefore,
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modern Māori institutions do not produce ECR on their own, and are not always present as an
antecedent condition to ECR. As a causal condition in fs/QCA, these institutions are weak in
both empirical scope and power.
This finding is interesting given the political sensitivity around public funding of those
institutions that have been defined in this current research as modern.132 Te Puni Kokiri
(TPK), the government agency with the primary role in this sort of support, has been the
subject of ongoing criticism within the New Zealand Parliament, by the media and by some
Māori (see Office of the Auditor-General 2007). Three cases (1, 7, and 8) did access funding
from modern Māori institutions in their development efforts. However, several interviewees
gave negative comments on such support, usually focused on the actions and competencies of
regional branches of these institutions in their tribal areas. Others volunteered negative
comments without any prompting. As this tension has earlier been posited as a continuation
of the original heterophilous relationships of ‘contact’, a closer examination of Māori
institutional support is needed, this time through the role of the small-scale traditional
institutions of whanau, marae, and hapu. Each case study was found to be ‘more in’ than
‘out’ for the set of cases receiving this type of support. The cross-tabulated results of ECR
outcomes and traditional support are given in Table 43 below.

Table 43: Cross-tabulation of presence/absence of ‘M’ with presence/absence of ECR
M

M

ECR

0

6

ecr

0

2

For traditional Māori institutional support to be necessary, cell 1 (cause absent, outcome
present) would need to be empty; for traditional Māori institutional support to be sufficient,
cell 4 (cause present, outcome absent) would have no cases. As the first but not the second of
these conditions is met, traditional Māori institutional support is a necessary but not
sufficient condition for Māori eco-cultural resilience. This finding supports the challenge to
claims that traditional institutions are static and incapable of adaptation. Indeed the ability of
these institutions to evolve, to change by adopting exogenous ideas, objects and activities is,
paradoxically, integral to their ability to endure.
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But recall that causes that are necessary but not sufficient lack ‘empirical power’ as they only
‘work’ in conjunction with other causes. Examples of traditional Māori Institutions working
in conjunction with other causal conditions abound. A common expression of this operates
through the integral role of whakapapa in constructing linkages to, significantly, modern
Māori institutions. Where Māori have successfully engaged with modern Māori institutions
(‘I’), it is often through whanau members, or with the unique tacit knowledge that has
currency in the Māori lifeworld. While this type of relationship does not necessarily approach
‘corruption’, it does run the risk of failing under the rules that purposive-rational subsystems
operate, and certainly many accusations (both formal and informal) of this kind are made by
participants and observers (see, e.g., Rata 2000, 2004).133
The example of the NCABT’s initially abortive attempt at collaborating with Māori growers
(Section 5.2.2.2) gives an important insight into how collaboration between two ostensibly
opposing institutions – one advancing modernity within New Economic Space, the other
enhancing traditional Māori institutions – experience ‘contact’. The process of gathering and
engaging in Māori space according to the rules that Habermas (1981) describes as validating
actions within a symbolic lifeworld, enables Māori to interrogate possible collaborators.
Examining this contact in terms of innovation diffusion shows Māori growers are now
somewhat, if not perfectly, empowered to adopt or ignore proffered RS&T collaboration and
the associated innovations.
Traditional indigenous institutions can be recognised as carriers of the cultural logics that not
only distinguish indigenous from non-indigenous societies but also comprise the cultural
economy that, in the case of Māori, is posited to be the source of wider resilience for Māori
society. In their role as necessary but not sufficient causal conditions for the ECR of Māori
horticulture, these institutions require other conditions which in combination will contribute
to the goal of resilience. It is ‘better membership’ in agri-food systems, sought explicitly by
individuals and collectives in their development efforts, that is the other condition which
combines with traditional Māori institution support to enable greater resilience. Growers
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The support role of such agencies featured in the 2005 New Zealand general election. See Haydon 2005.
The phenomenon of ‘bending the rules’ has been an important topic in development economics. Corbridge
(2007), in a review of development studies, cites Chatterjee (2004) who notes that few people in ex-colonial
states would approach public officials as individual citizens aware of their political rights. Chatterjee’s interest
is Indian and Bengali politics and economics, but while his interpretation of marginalisation might be diluted for
Māori, it cannot be said to not exist; as Corbridge says and what many Māori would accept, for marginalised
people, ‘it’s who you know that matters, not what you know’ (2007: 193; see also Perry 1997).
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undertake this networking with implicit and explicit support from their small-scale,
traditional institutions, guided by cultural logics which are regularly affirmed and attested to.
It is also apparent that the two independent variables ‘M’ and ‘P’ operate successfully in
combination with the archetypal purposive-rational action, namely the appropriation of
wealth through strategies of ‘adding’ value. Such strategies are promoted as vital for New
Zealand’s primary industries and formed a regular theme for debate within Tahuri Whenua.
Some Māori growers have successfully implemented such strategies, others have not
considered them as options, and others have attempted partial expressions of added-value.
The final independent variable is discussed below.

6.4

Post-Production Strategies (‘V’)

This section discusses the role of post-production strategies in Māori horticulture by
examining another apparent paradox in the second two elements of the Boolean statement
P*M*V. This paradox can particularly be seen for the most significant cases of ECR. The
combination of traditional Māori institutions and New Economy strategies to ‘add value’ can
lead to Māori eco-cultural resilience. In many ways this reflects the first paradox of
collaboration as post-production strategies were specifically disaggregated from the highorder variable of participation so as to draw particular attention to the phenomenon of
indigenous labelling that was observed in the earliest stages of fieldwork. Cross-tabulating
the presence or absence of post-production strategies with the presence or absence of ECR
shows the following relationships, represented in Table 44 below:

Table 44: Cross-tabulation of presence/absence of ‘V’ with the presence/absence of ECR
v

V

ECR

2

4

ecr

2

0

For post-production strategies to be necessary, cell 1 (cause absent, outcome present) would
need to be empty; for post-production strategies to be sufficient, cell 4 (cause present,
outcome absent) would have no cases. As the second but not the first of these conditions is
met, post-production strategies are a sufficient but not necessary cause. Such causes lack
empirical scope as other causes also bring about the outcome.
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The two cases that show the outcome of ECR but do not engage in post-production strategies
(Cases 4 and 5) did undertake simple product differentiation, labelling potatoes as ‘Māori’
and therefore distinguishing their produce as novel and improving market access, albeit on a
limited scale. Case 1 exhibited a more advanced differentiation: attaining ‘certified organic’
status; packaging goods in a distinctive manner; and accompanying sales with a ‘sales pitch’
that not only included the organic nature of the produce but highlighted the indigeneity of the
growers. These post-production features secured this case market access (literally, as the
Farmers’ Market participation was by invitation) and a ready supply of customers attuned to
the cultural industry character of the product.
Cases 6 and 7 also distinguish their products by careful attention to labelling, presentation,
and marketing. High levels of post-production strategies were shown by the cases with the
highest ECR scores, notably Case 8, although this case’s strategies to add-value are not
distinguishable from any other New Zealand farm growing according to ‘best practice’
principles (Smiler 2005). These three cases show the most significant attempts at enrolling
the most diverse actants: advanced technologies (especially for Case 8), and micro-scale
actants (down to the molecular scale). That these cases are promoted as outstanding successes
in Māori development are further evidence that extracting profit from neo-liberal markets and
the cultural industry is not considered antipathetic to Māori development (see, e.g., Nixon
2003; Hurley 2005; Te Puni Kokiri 2003). The key to their success is to be found through the
enhanced freedoms under which Māori can operate within New Economic Space, leading to
the combination of selected innovations in a manner commensurate with the Māori lifeworld.

6.5

Eco-cultural Resilience: The Symbiosis of ‘Cultural’ and ‘New’
Economies

The previous three sections have discussed each of the four causal conditions as monocausal
conditions of ECR, with some insights as to how they combine with each other. However,
this was a somewhat artificial exercise as it was the combination of these causal conditions,
their configurations, which were identified as enabling the achievement of eco-culturally
resilient Māori horticultural ventures: mono-causal conditions are not expected in complex
eco-social phenomena. The dependent variable, or outcome, of ECR is a higher-order
construct for sustainable development comprised of four broad categories describing the
fundamental features of sustainability, namely the economic, environmental, social and
cultural criteria.
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This section completes our evaluation of the causal configurations by examining how the
independent variables combine to cause the dependent variable. Use will again be made of
ANT’s perspective of participation in terms of enrolment, translation and performativity, to
better illuminate the configurations identified as being sufficient for the eco-cultural
resilience of Māori. This analytical perspective describes Māori development as a
combination of ongoing and overlapping strategies to capture increasingly diverse actants
through an involvement with New Economic Space for the purposes of adopting innovations
onto the fixed territorial capital of Māori land.
Two of the three configurations found sufficient for ECR are examined in detail. The first
configuration is P*M*V: collaboration by small-scale Māori institutions with RS&T
institutions that includes added-value strategies. Recall that each of these independent
variables was comprised of, in the case of ‘P’, five proxies (PGR; horticultural activities;
access to technologies; RS&T engagement, market access); in the case of ‘M’, three
components (the traditional institutions of whanau, marae and hapu); and the case of ‘V’,
post-production strategies along a scale from basic to advanced product differentiation,
culminating in added-value. Each independent variable is shown in Figure 21 below, along
with the proxies associated with it. The figure also shows which proxies ‘interact’ and how
some of these interactions are ‘clustered’.

Figure 21: Causal Configuration Map 1: P*M*V
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Several features are of interest in this causal configuration map. First, note that modern Māori
institutions (‘I’) are included in this diagram as they played a significant role for three of the
four cases, being eliminated from the final Boolean equation through the absence of ‘I’ in
Pouakani Farms, a case whose role in this thesis was to provide a strong case study of
successful Māori land-based management from the wider agricultural sector.
Second, the nexus of technology/RS&T/market is a significant cluster within New Economic
Space. The clustering has occurred through a path-dependent co-evolution of sociotechnical
and political-economic institutions, notably the advancement of science and the expansion of
market influence (see Appendix 1). Such clustering is not to be interpreted as specifically
geographical, although aspects of this are evident. For example, the National Centre for
Advanced Bioprotection Technologies, located at Lincoln University utilised, and further
enabled, close professional and social engagements with a range of researchers and their
associated programmes and projects. Clustering, however, is primarily a phenomenon of
knowledge management in New Economic Space. Likewise, the small-scale institutions of
what could be termed ‘Traditional Economic Space’ – whanau/marae/hapu – are also
interpreted as a cluster, although in this case the physical location is very much integral to the
cluster as it will be linked to traditional tribal territories.
A third feature of Figure 21 is the relationship between the two clusters of ‘New’ and
‘traditional’ Economic Space, not previously strongly aligned but now eagerly sought from
both sides (represented by the large double-headed arrow). While this relationship is integral
to the Boolean equation P*M*V by virtue of the juxtapositioning of ‘P’ and ‘M’, attention is
drawn to its apparently paradoxical nature: traditionally-grounded institutions of indigenous
communities in collaboration with the institutions of New Economic Space. The framework
for this collaboration has been sketched: the Responsiveness-to-Māori policy directives for
RS&T in New Zealand; the ongoing diffusion of biotechnologies to and from Māori land; and
the establishment of new, and the evolution of old, institutions to mediate this diffusion.
These institutions are intended to inform relevant decision-making processes within diverse
and dynamic environments, both in biophysical and socio-cultural terms.
The institutions of New Economic Space are predicated on purposive-rationality. RS&T
institutions may be judged according to their knowledge accumulation and management
abilities at one level, but their success in these roles is validated by the technical rules based
on the logics of the New Economy (Habermas 1971). It has been the contention of critics of
the New Economy, including indigenous commentators, that these logics seek productivity
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and profit to the detriment of both environmental and sociocultural resiliencies. Yet these
logics are found to participate in the assemblage mobilised by Māori for their own
development strategies, with cultural resilience a key consideration for Māori. Before
considering this fact in more detail, does the second causal configuration provide any further
insight?
The second causal configuration map shows the interactions of collaboration within agri-food
networks by small-scale Māori institutions without the support of modern Māori institutions
and not engaging in significant post-production strategies. Figure 22 shows how the features
of each of these conditions interact, echoing much of what is found in Figure 21 above. This
second ‘map’ also shows the collaboration between the ‘new’ and ‘traditional’ economic
clusters. Recall this configuration is represented empirically by just one case study, Case 4,
that shows a ‘more out than in’ score for the set of post-production strategies through simple
product differentiation via labelling. But in that ‘simple differentiation’ resides the crux of the
debate. While commercial transactions took place, a primary goal was to contribute to the
taewa seedbank for other Māori growers; other Māori ventures need the germplasm to
promote their own ventures, taking what local opportunities have arisen from the elevation of
taewa through, among other things, the activities of this case and Tahuri Whenua. This case
also offers ongoing support and promotion of Māori-centred research, often undertaken by
junior Māori researchers and students. Thus it can be said that this case and several of the
others are, through the almost constant exercising or performing of Māori cultural logics,
contributing to Māori cultural resilience.
The strategy of labelling Māori potatoes for a niche market can also be employed by nonMāori growers; it is leveraged from the historical participation of Māori growers in
horticulture that was presented in Chapter 4. Significant collaborative relationships exist
within Figure 22, again notably between the clusters of ‘new’ and ‘cultural’ economic spaces,
these are established and maintained through close personal relationships that include
whakapapa.
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Figure 22: Causal Configuration Map 2: P*i*M*v
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How, then, do the institutions of Māori communities which (often self-consciously) represent
the antithesis of the oppressive tendencies of the New Economy, collaborate with the
established institutions of New Economic Space? First, it should be noted that none of the
case studies are fully resilient: their progress towards resiliency is ongoing. Second,
successive New Zealand governments have enacted legislation in response to (repeated,
insistent) Māori demands for self-determination: policy innovations have helped create the
‘space’ for the enhancement of Māori freedoms. However, the fundamental phenomenon, as
noted several times throughout this thesis, is that Māori communities continue to seek those
innovations which will enable their resilience. As sustainable development is ‘informationintensive’, membership within those networks where this knowledge is the ‘common
currency’, is vital. Within agro-ecological ventures such as horticulture, many if not most
innovations will originate from innovation ‘cores’, like the Crown Research Institutes and
Centres of Research Excellence such as the NCABT, which feature strongly in New
Zealand’s RS&T institutional networks. The key difference from historical experiences of the
post-colonisation era is that Māori have increasing agency and are not the passive recipients
dwelling in the isolated periphery of diffusionism criticised by Blaut (1987).
This finding should not be interpreted as saying that the traditional economic cluster is not
constrained by ‘archaic’ practices and lacking in modern ideas, objects and activities. The
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small-scale horticultural ventures that comprised the bulk of case studies are generally selfreliant for the physical labour of cultivation, with whanau and marae primarily responsible
for sourcing Plant Genetic Resources (PGR), notably taewa seed tubers but also including
kaanga (corn), kamo kamo and hue (gourd), without the benefit of modern seed certification
or breeding programmes. This last fact is of no small significance, given the absolute need for
PGR to begin any horticultural venture, the specific need for unique PGR for the type of
niche marketing engaged in by case studies, and the comparative rarity of some of these
varieties. Rather, the interactions between ‘new’ and ‘traditional’ economic clusters can be
seen as the fundamental expression of collaboration between the policies, technologies and
institutions that comprise New Economic Space, and the policies and technologies of Māori
eco-cultural institutions that seek greater resilience for their communities.
Interaction between old and new economic spaces can therefore be understood as the
exchange of tangible and intangible innovations – ideas, objects and activities – comprising
the appropriate diffusion at the heart of sustainable development. Such diffusion is
challenged by a final feature of the first causal configuration map (Fig. 21), namely the
predominance of the new economic cluster in the ‘added-value’ aspect of post-production
strategies, while the traditional economic cluster role is limited to the labelling or productdifferentiation aspect of these strategies. This feature of the provision of Māori horticultural
produce sits within the cultural industry, i.e., participants utilise aspects of Māori culture to
market novel goods to a niche market. The deliberate engagement of Māori individuals and
collectives as potential and actual case studies and research collaborators occurs as these
Māori represent a type of ‘monopolistic labour’ that possesses data categorised as
matauranga Māori.
However, in seeking to understand the combination of causal conditions, it must be asked
what exactly is represented by the connecting arrows in Figures 21 and 22, especially those
linking whanau/marae and taewa/cultivation? If “…action and activity are empirically
observable” (Bruun Jensen 2004: 241), what ‘moves’ between these linked actants? A
standard political-economic perspective might see variables linked through ‘economic
activities’ and ‘market forces’, i.e., attempts to appropriate wealth from or through other
actants, consuming some of that wealth and accumulating and investing the surplus (Castells
2000). But ‘market forces’ and ‘productivity’, while standard political tropes and increasingly
common as terms in RS&T programmes, remain ill-defined; Peet’s criticism (2000: 1216) of
analyses in which “…an anonymous force named ‘productivity’ is theorised as agency”
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remains pertinent. Economic activity can only be a part of the relationship between actants,
and not necessarily a major part.
The embeddedness of economic activity in sociocultural networks is a constant yet as Peet
(ibid.) notes, the translation of ideas, trust, and values into productivity too often remains
hidden. The arrows of Figures 21 and 22 stand for the myriad processes of enrolment,
stabilisation, mobilisation and performativity of those assemblages that comprise the Māori
cultural economy. This current research identifies the operation of Māori cultural logics and
locates these logics at the boundary of a Māori cultural economy through which innovations
diffuse to and from the New Economy. The explicit territorial expression of this economy
simplifies our understanding of this diffusion. Fellow participants are interrogated as to their
suitability for membership of a territorially-prescribed Traditional Economic Space. As ANT
makes explicit, and Kaupapa Māori accepts implicitly, each participant – human or nonhuman, animate or inanimate – is expressed holistically through its combination with other
participants. Taewa seed tubers do not produce a crop without ‘cultivation’ which is a
complex array of labour, land and capital (see Appendix 1). This configuration contains
tangible and intangible actants: PGR, machinery, and workers; soil, water, nutrients, and
sunshine; hui, emails, collective and individual ‘strategising’, knowledge management; the
list is not endless but is more complex than the preceding research has considered. Many, if
not most, of the participants identified are actually additional ‘black boxes’, amenable to
further unpacking. Thus many actants are sought individually and as pre-configured
collectives, i.e., actor-networks, and then translated through various programmes and projects
into greater resilience. What non-Māori could be forgiven for assuming is a paradox – the
combination of advancing RS&T activities with a more resilient Māori cultural economy – is,
for Māori, a tautology.

6.6

Conclusion: The Galvanising Role of Inter-Cultural Configurations

The history of Māori horticulture in the immediate post-contact period (circa. 1770-1850s)
was framed by collaboration with explorers, traders, missionaries and early settlers. As a
result of this contact came biotic actors of overseas origin who required new, or dramatically
adapted, land and resource management methods. The knowledge Māori growers sought to
implement these methods necessitated their participation in what was an extended agri-food
network for precisely the reasons given by modernisation theorists: participation in modern
society enables greater resilience. Subsequent dispossession and marginalisation exacerbated
the need for the innovations produced and diffused by New Economic Space. What has
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always been obvious to Māori growers, through successive ‘new’ economies, is the need for
some degree of participation within the resulting economic space(s) constructed by other,
generally non-Māori, growers, researchers, policy makers and institutions, and the adoption
of exogenous innovations such as introduced biotic and technological actants.
The participation which Māori growers have sought has now achieved collaboration between
two distinct knowledge bases: the globally fluid (if tensely negotiated) knowledge of
horticultural production and marketing, and the locally fluid (often equally tensely
negotiated) practice of matauranga Māori. This collaboration extends to explicit research
programmes as Māori growers and the market economy are linked by the convergence of
non-Māori RS&T activities and Māori development efforts. The formation, execution,
completion and reformation of the resulting RS&T programmes are ongoing processes as the
endurance of both Māori horticultural ventures and RS&T programmes is subject to
challenges from biophysical, socio-cultural and political-economic events.
The assertion by modernisation theorists, reiterated for indigenous peoples by state and
corporate development discourses as well as certain indigenous leaders, was for two
‘cultures’: the ‘modern’ and the ‘traditional’. The first has historically been ascribed the
characteristic of ‘innovativeness’, the second passivity. Our understanding of these two
cultures was refined according to a dichotomy between successive ‘New Economies’
represented by non-Māori political-economic strategies with their purposive-rational
subsystems, and the traditional lifeworld represented by Māori eco-cultural resilience. Within
the SOP that supplies Māori potatoes identified by this current research, efforts to valorise
Māori tradition are an expression of a cultural industry that functions within New Economic
Spaces. In contrast, efforts to increase the collective eco-cultural resilience of Māori growers
and their communities originate from the cultural economy of Māori whose ideas, beliefs and
values are grounded in traditional practices and result in geohistorically unique knowledge
management that is integral to Māori culture.
Within the causal configurations found to be implicated in the development of Māori
horticulture, the opposing positions of purposive-rational subsystems and symbolic lifeworlds
are found to somehow increase ECR when combined. This shows the central role of RS&T
institutions in New Economic Space and the insight they provide into economic and
ecological resilience, and the fundamental importance of Māori land and culture in
contemporary Māori development. Traditional Māori institutions, as carriers of Māori
cultural logics, express collective desires to develop in accord with Māori culture. The
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adoption of selected innovations is undertaken according to Māori cultural logics,
simultaneously testing, performing and reinforcing these logics. Cultural resilience for Māori
is the result of a multiplicity of interactions, in the same manner that biodiversity is thought
to be fundamental to ecological resilience. While P*M is a ‘standard’ configuration (for
modernisation, cultural change, and contemporary indigenous development), the actual
configurations that are mobilised and the forms that subsequent translations into resilience
take are not contingent upon the policy, technological or institutional innovations of the New
Economic Space. These innovations do have considerable influence in setting the context for
Māori development but they are assembled by Māori according to the long held but
continually honed cultural-specific logics of a distinctive cultural economy. Innovations
necessary for sustainable development of Māori land and resources are sourced through New
Economic Space but are only obliquely relevant within that space as far as Māori cultural
diversity and vibrancy are supported.
Sustainable development in Aotearoa/New Zealand expands through New Economic Space
when that ‘space’ – comprised of policies, institutions, and technologies – allows for Maori
self-determination in addition to attending to economic, environmental and social criteria. It
further expands by providing a reservoir of actants for Maori to draw upon in the assembly of
innovative responses to changing circumstances. The original research question needs,
therefore, reformatting to acknowledge the fundamental role of Traditional Economic Space
before it can be answered. This is because the Maori cultural economy provides its own
cultural logics in ascertaining what comprises sustainable development of Maori land and
resources. Thus it is not the necessity or sufficiency of configurations identified within New
Economic Space that determine Maori resilience, but the configuration of policies,
technologies and institutions within the Traditional Economic Space. The logics that govern
this space may have originated with ancestral practices but are not ossified. Instead the Maori
cultural economy is open to innovation through the adoption of exogenous ideas, objects and
activities, with the manner and manifestation of this diffusion defining how resilience is both
ascribed and sought.
What can now be stated is that the endurance of Māori horticulture within both New
Economic Space and the Māori cultural economy requires Māori working in collaboration
with the very vanguard of modernity and industrial capitalism, namely the RS&T institutions
charged with increasing economic productivity. But collaboration is established not within
the purposive-rationality of RS&T subsystems, where actions are validated by so-called
technical rules. Rather it is through regular and personal contact, leading to validation
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through the consensual norms of participants, and the maintenance and extension of
relationships over time and ‘space’, where space is both that of New Economy and the Māori
cultural economy. This sees the assemblage of actants that are drawn together by the
activities and logics of the Māori cultural economy fixed not within New Economic Space, as
important as the activities of that space are, but instead anchored to the cultural economy
established and maintained by Māori.
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Chapter 7: Conclusions
7.1

Introduction

The general concern of this thesis has been an understanding of resilience in terms of culture.
The thesis has examined attempts by Māori horticulturalists to increase their resilience within
a potentially threatening New Economy and its marketing and research programmes. These
growers sought greater resilience through collaboration with policy, technology, and
institutional innovations that diffuse through New Economic Space. Innovation is integral to
contemporary Māori development through the requirements of sustainable development. Yet
growers also ‘reside’, at least partially, within a Māori cultural economy, a ‘traditional’
economic space that is delineated by the cultural logics of Māori.
Any development links ecosystems and communities in ways specific to cultural discourses.
For Māori, development is now reliant on non-Māori inventions, necessitating Māori
participation in the relevant innovation diffusion networks. However, contemporary
development theory asserts that innovation struggles against ‘cultural traditions’ that
constrain change, and against conservatism that interprets traditions as both static and integral
to the functioning of culture. But Māori, like other indigenous societies, have never rejected
innovation. From their first contact with Europeans, the adoption of radically new ideas,
objects and activities was included in the strategic and tactical decisions of Māori individuals
and groups. Indeed, the adoption of non-Māori inventions has accelerated with contemporary
Māori development from the realisation that sustainable development, including cultural
resilience, requires new ways of ‘doing things’. Successful Māori growers have enrolled
diverse actants, many of them drawn from New Economic Space but all assembled within the
Traditional Economic Space maintained by a Māori cultural economy.
This final chapter presents the implications of these conclusions for relevant theory, methods,
and policy. The first section summarises the preceding research. The second section will
discuss the implications for theoretical frameworks of resilience and New Economic Space.
The third section discusses fuzzy set/Qualitative Comparative Analysis with some comments
on Actor-network Theory and Kaupapa Māori Research. A fourth section will discuss the
implications of these research findings on government policies; this section will include
comments on the relevance of this research for the ways Māori institutions can progress their
development. A fifth section discusses the limitations of this research and the final section
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proposes future research that would further illuminate the issues of sustainable development
for Māori.

7.2

Summary

The preceding research grew out of a project that originated with a programme designed by
the National Centre for Advanced Bioprotection Technologies to investigate the phenomenon
of matauranga Māori in horticulture. As noted in Section 4.3.3, the programme foundered on
an inability to maintain the necessary relationships as the RS&T institution, its programmes,
projects and employees were ‘interrogated’ as the carriers of innovations by traditional Māori
institutions. However, the broader convergence and interaction of Māori and non-Māori
development strategies provided a rich field for a smaller investigation of the functioning of
alternative cultural logics within the New Economy. This interface – framed as a Māori
cultural economy operating within New Economic Space – was studied as a network of two
distinct, but not mutually exclusive, knowledge management systems.
Issues of sustainability within contemporary Māori horticulture were approached within this
current research from three perspectives. The first perspective positioned sustainability as
resilience and incorporated the dynamic links between ecosystems and communities as
examples of innovation diffusion. This approach allowed policies, technologies and
institutions to be examined for their impact upon Māori cultural resilience. Second, this
innovation diffusion was described as a form of regional development, thus acknowledging
the integral role of traditional Māori territories in contemporary Māori identity and culture,
and the distinct legislative and governance contexts by which this land is developed. Third,
by incorporating the geohistorical uniqueness of Māori ideas, values and beliefs, this thesis
reformulated standard concepts of political-economy to show an explicit cultural economy in
which Māori horticulturalists participate in parallel with their partial membership in the New
Economy.
Two methods were used in the analysis of the participation by Māori horticulturalists in
‘New’ and ‘Traditional’ Economic Space. The first method was fuzzy set/Qualitative
Comparative Analysis (fs/QCA), a methodology that allowed the rigorous investigation of
small-N studies that show limited diversity. For many Kaupapa Māori practitioners, small-N
studies are a common feature of their research due to the requirements of regular personal
networking by a researcher. This thesis used fs/QCA to organise the theoretical and
substantive knowledge to score case study memberships in agri-food networks, Māori
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institutions and post-production strategies. This approach enabled the identification of causal
configurations that led to greater resilience for Māori growers and their communities.
The second method was Actor-Network Theory (ANT), an approach that aggressively
dissolves standard, if always problematic, boundaries between nature and culture, with
particular relevance to science, technology and society issues. ANT contributed to richer
descriptions of the causal configurations identified by fs/QCA, particularly the processes of
collaboration between Māori and non-Māori, including the group of actants known as Māori
potatoes, in programmes to increase their respective conceptions of resilience.
It could be argued that a third approach was utilised in this current research, namely Kaupapa
Māori Research (KMR). KMR is a loose array of principles specific to Māori communities
that requires researchers to acknowledge Māori cultural logics and collaborate in an ethical
and supportive manner with Māori communities. In many respects, KMR occurs with any
successful research in which Māori are participating: if Māori do not approve, progress is
difficult if not impossible.
In gathering data for the operation of fs/QCA, this thesis identified a ‘System of Provision’
(SOP) in which Māori development strategies converged with non-Māori attempts to expand
research and marketing programmes. These programmes sought to supply novel horticultural
products to niche markets according to added-value strategies within New Economic Space.
Parallel ‘cultural economic’ activities see various exchanges – notably of gifts and
information – both among traditional small-scale Māori institutions and between these
institutions and other participating collectives in the extended agri-food networks. The
exchanges take place within the symbolic lifeworld of Māori according to their cultural
logics. These logics are founded on concepts considered by Māori to be a continuation of
traditional Māori culture, notably a holistic environmental ethos, individual agency within
collective and consensual decision-making, obligations of hospitality, reciprocity and kinship,
and the preservation of tangible and intangible assets handed down from ancestral histories
and practices.
Following the initial finding of an SOP that supplied goods labelled as ‘indigenous’ or
‘Māori’ to niche markets, and variously called taonga, koha or simply kai within the Māori
cultural economy, results showed that the participation of Māori growers in New Economic
Space can paradoxically lead to an expansion of the traditional economic space of Māori.
Three forms of Māori participation in the New Economic Space of agri-food networks were
identified: the engagement of Māori as research collaborators and case studies; as growers;
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and as historical ‘indigenous’ or ‘traditional ecological’ knowledge, literally the ‘dead labour’
of ancestral Māori horticulturalists.
The expression of horticultural innovation and diffusion by Māori remains, conceptually, a
continuation of island-dwelling eco-cultural practices: Māori horticultural ventures are
traditionally ‘bounded’ but not isolated. Rather, each ‘island’ relies on the practice of trading
and transferring innovations such as plant germplasm, technologies and cultivation methods:
innovation is a Māori tradition. This attitude to innovation was not altered by contact with
Europeans, at least not initially when Māori land and resources remained under Māori
control; in many instances ECR increased with the innovations of European origin, not least
through participation in a market economy. Modernity entered Māori society in its most
radical aspect, i.e. interdisciplinary collaborative research (between matauranga Māori and
Western science) and market exchange. The subsequent decline is attributable to the explicit
and implicit exclusion of Māori from New Zealand’s economic development. The global
New Economy and the localities of a Māori cultural economy can be defined by the
‘interrogation’ of innovations according to Māori cultural logics as these innovations diffuse
to and from Māori land, Māori resources and Māori people.

7.3

Implications for Theory

This section discusses the implications of this thesis for resilience theory, and the challenges
posed by cultural diversity and efforts to increase cultural vibrancy in New Economic Space.
Two interpretations for the role of culture in development were offered in Chapter 1. The first
interprets culture from an instrumentalist perspective in achieving or hindering a particular
model of development. This discourse treats culture as an array of concepts, artefacts and
activities that can be manipulated to enable development. In contrast to the instrumentalist
approach there is an alternative discourse that accepts many aspects of culture as mediating
development but argues that cultural diversity and vibrancy are the objectives of truly
sustainable development. This normative position accepts cultural boundaries but interprets
these boundaries as deliberately porous, thus allowing the passage of innovations and
innovators in strategies framed by the unique logics of Māori society that promote broader
cultural aims, as well as the standard criteria of sustainability.
This thesis has expanded the discourse on eco-social resilience by highlighting how the
functioning of ecological systems is entwined with the functioning of socio-cultural systems
within New Economic Space, and investigating how indigenous cultures can not only survive
but even flourish within potentially threatening contexts. In particular, this current research
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has looked at those institutions whose role is to mediate between an unpredictable biophysical
environment – in this case the agro-ecological context of Māori land – and the divergent
needs and desires of participants in the associated agri-food networks. The insight provided
by ANT will be noted without its own explicit theoretical treatment (comments on ANT will
follow in the section on methods). The perspective and terminology of ANT was useful to
describe the translation of selected actants within an SOP that has evolved over time in New
Zealand to deliver niche products to wealthy overseas and domestic markets: ‘pampering the
palates of the prosperous’ as one commentator put it. The mediating role of eco-cultural
institutions was observed through their enrolment of diverse actants, including the relevant
knowledge, and attempts to translate the resulting assemblages into greater resilience for
Māori communities. In revisiting the concept of resilience in the light of the symbiotic
relationship identified between the Māori cultural economy and selected subsystems of New
Economic Space, this section will comment on the two alternative interpretations of the role
of culture in development.

7.3.1

Resilience: The Role of Culture

Recall that resilience is the ability of a system to absorb disturbance before altering its own
structure, or the speed of recovery of a system following a disturbance. Eco-social resilience
has been described as comprising the accumulated experiences and histories or ‘memories’ of
the ecological and social systems. To recap the geohistorical overview of the Māori ‘system’
and its horticultural development, the acclimatisation of a limited range of sub-tropical crops
to Aotearoa/New Zealand conditions showed Māori were adept at complex innovation. The
subsequent introduction of an exogenous innovation in the form of the potato played a
significant part in the resilience of Māori in the immediate post-contact period, with extensive
ventures rapidly established in areas where the potato could flourish in conjunction with
European settlement. Repeating the pre-contact pattern, new crops and associated land
management methods were diffused under the direction of dynamic leaders. Working in
tightly organised collectives based on kinship, Māori were soon supplying the growing
market economy. To say that Māori culture provided the ‘logics’ for innovation diffusion in
both these contexts is to state the obvious: Māori cultural logics prevailed until colonisation
had both provided significant alternatives and undermined existing eco-cultural institutions.
The phenomenon of resilience can, therefore, be applied to culture: cultural resilience is the
capacity of a cultural system to absorb disturbance (e.g., commercial gardening) while
maintaining its structure, or the speed of recovery following disturbance (e.g., colonisation).
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This is not to say that Māori culture did not change; clearly it did, as Māori are distinct from
their ancestral East Polynesian neighbours, and Māori society circa 1830-1860 was very
different from 1790. A resilient system is not one in which enrolled actants remain stable or
where change is resisted, but rather where change is accommodated or absorbed in ways that
do not fundamentally alter system structure, here identified as cultural logics (cf. Folke et al.
2002). The point is that radical innovations were absorbed by Māori society without a loss of
the cultural logics that demarcated Māori from others.
Māori knowledge, matauranga Māori, while capable of continuing the supply of taewa to
small-scale traditional Māori institutions, was clearly augmented by further exogenous
innovations, exemplified by the dissemination of knowledge from RS&T institutions in the
late-20th/early-21st Centuries. The contemporary participation of Māori in RS&T networks
enabled by the agri-food sector show how Māori – like all societies seeking sustainability –
are compelled to engage in the processes of innovation diffusion, predicated by the need to
initiate new development approaches in the face of unsustainable ideas, objects and activities
that threaten to overwhelm historically successful eco-cultural institutions.
The interpretation of cultural resilience as merely an additional aspect of eco-social resilience
– in conjunction with economic, environmental and social resiliencies – fits within the
discourse of culture being amenable to instrumental control in development outcomes. This
discourse positions Māori culture as an array of variables which can somehow be engineered
into greater resilience, just as the environment, the economy, or society can be conceived as
collections of subsystems (water quality, interest rates, childcare) that can be engineered to
higher standards. This conceptualisation of culture is evident in modernisation programmes
that attempt the purposive-rational control of the seemingly chaotic, ‘irrational’, lifeworlds of
indigenous peoples. This can be observed through the imposition of IPR agreements,
requiring regular reports and audits, and monitoring groups for adherence to the technical
rules of purposive-rationality. But as this thesis has shown, Māori have engaged in calculated
strategies of participation with other participants in networks where the outputs of purposiverational subsystems are explicitly sought. What is important to note is that this participation is
underpinned by cultural logics where the consensual norms of a symbolic lifeworld are
fundamental criteria by which actions of participants are ultimately validated.
The instrumental interpretation of culture falls short in explanatory power compared to the
normative interpretation of culture. A broader perspective of cultural resilience is needed, one
that abstracts from the instrumentalist interpretation by focusing beyond the institutions that
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mediate dynamic biophysical and socio-cultural systems, as important as these are. This
thesis has described Māori cultural logics as providing an established and protective filter
through which innovations and innovators are interrogated in accordance with the criteria of
the Māori lifeworld for their potential contribution to Māori development. The normative
interpretation of culture was seen to underlie the actions of Māori growers who, while often
seeking economic resilience for themselves, were cognisant of a wider community and
therefore sought to increase overall community resilience. In this way the Māori cultural
economy effects, and is affected by, innovation diffusion and, referring now to the concept of
New Economic Space, by the relevant policy, technology, and institutional innovations. But
these innovations are only indirectly responsible for the forms that the assemblages of agrifood actants ultimately take in Māori horticulture. This is because the particular actants
enrolled, the manner of their enrolment, and the direction of their subsequent translation are
not governed by the purposive-rationality of New Economic Space. To reiterate, the
assemblages comprise Traditional Economic Space and define the Māori cultural economy.
As social phenomena, the institutions involved are infused with culture, and sometimes selfconsciously so with respect to Māori in their participation within contemporary RS&T
networks. The ‘politics of recognition’ do not evaporate. Instead the actual form that the
‘politics of redistribution’ take are assembled from a seemingly contradictory array of allies
to enable the appropriation of wealth from communal land and property in agri-food
networks through ascriptions of ethnic provenance to an introduced root vegetable. The
resonance of Māori social memory actively contributes to Māori eco-social resilience, framed
by this thesis in terms of eco-cultural resilience. This is achieved through intergenerational
understanding that has captured the experiences of historical changes and enabled innovation
through continued community involvement. While the historical achievements of these
communities can be superficially appropriated within a cultural industry by non-Māori, and
by Māori not bound by Māori cultural logics, the operation of a Māori cultural economy
continues as a fundamental basis for Māori identity and resilience. These logics still seek the
so-called Quadruple Top Line of sustainable development, but exactly how this is ascribed is
not codified within New Economic Space but validated within Traditional Economic Space.
Of course, cultural resilience requires that ‘culture’ is somehow expressed. To use a term
from ANT, the assemblages comprising the Māori cultural economy show through
performativity that the ideas, beliefs and values of Māori tradition are made manifest. The hui
held by Māori growers, the associated rituals, engagement with other Māori as well as nonMāori, the regular involvement of tamariki (children), the discussion and communication of
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Tahuri Whenua’s strategies and events through printed and electronic media, the korero or
talk of taewa history, the design and explanation of logos and so on, all promoted Māori ecocultural discourse and practice. Just as the networks, norms and systems of trust manifested
by Calvinists in 17th Century New England were expressions of their cultural logics, so the
innovation diffusion contingencies of Māori growers in the 21st Century comprise the
configurations of their participation (or not) in policies, technologies and institutions that
subsequently effect their communities’ resilience.

7.3.2

New Economic Space: The Place for Culture?

The New Economy is the latest in a succession of economies to have been demarcated from
the cultural economies of indigenous peoples.134 This demarcation has been framed in terms
of the imposition of an alien purposive-rationality manifested through the physical and
philosophical marginalisation of indigenous self-determination. The accumulation of capital
to the detriment of indigenous societies continues to frame narrowly ascribed ‘development’
at the expense of eco-cultural resilience. The succession of New Economic Spaces instigated
by European settlement, colonisation, modernisation and neo-liberalism, were marked by
political, technological and institutional changes that were overtly oppressive to Māori.
However, the alternative economic spaces of indigenous peoples remain, as evidenced by the
endurance of their cultural economies, even when surrounded by the seemingly all-powerful
‘New’ or ‘Knowledge Economy’. Given the seemingly unending expansion of purposiverational subsystems into the lifeworlds of all cultures, how do the some of the most
marginalised communities, those of indigenous peoples, survive as culturally distinct
collectives? What configurations of policies, technologies and institutions within this New
Economic Space not only enable the endurance of these cultures but also contribute to their
vibrancy?
First, to reiterate the critique of diffusionism, indigenous communities are not without agency
in any economic space. Indigenous societies have opposed colonisation, attempted to subvert
modernisation to their own purposes, and now – with the obvious hindsight of their previous
experiences retained in social memory – continue to resist the marginal and passive status
ascribed to them from the innovation cores that occupy central nodes in the networks in
which greater resilience can be sourced.
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The New Economy can, of course, be equally alienating to non-indigenous communities.
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Second, the pressures upon Aotearoa/New Zealand’s economic resilience have emphasised
the need for a competitive national innovation system, maximising all possible contributions
including those of the historically dismissed Māori. The term System of Provision has been
used in this thesis in recognition of the systematic means by which agri-food networks utilise
Māori land, resources, communities and culture within contemporary economic space of the
New Economy. The SOP approach was utilised as practitioners have sought to emphasise the
vertical nature of the provision of groups of commodities, culminating in the consumption of
novel foods, marketed as indigenous. Any SOP will be comprised of an array of policies,
technologies and institutions, and – as ANT would remind us – a range of actants that are
translated and enrolled within New Economic Space.
This thesis has identified three forms by which Māori have participated in New Economic
Space. Before I discuss the three forms, it should be noted that Māori have reclaimed space
within their own country, an appreciation of which will allow a further understanding of the
place of Māori culture within in the vertical provisioning and consumption of indigenous
goods and services in New Zealand and the export sector. Two expressions of this
reclamation were identified in the course of this current research. First, it can be a temporary
demarcation of Māori space by the physical and vocal presence of Māori, including the
enactment of certain selected rituals and practices, for short-term purposes. Instances of this
practice occur regularly when Māori collectives meet in non-Māori institutional venues,
opening meetings and closing meetings with traditional rituals, blessing food with karakia,
performing waiata, and following an agenda directed towards Māori issues and informed by
tikanga.
The second reclamation of Māori space is over the extended canvas of policy, technology,
and institutional innovation, and this has been the focus of this current research. This
reclamation, a result of intergenerational protest and activism on the part of Māori and
Pakeha supporters, has led to the three forms of participation in the New Economic Space of
New Zealand. The first form of has been the engagement of Māori as research participants
and collaborators. This has occurred through the networking of a limited number of Māori
staff and researchers employed by RS&T institutions. Tahuri Whenua members ‘won’ initial
contacts through their potential role as collaborators representing monopolistic labour:
indigenous people theoretically possessing Indigenous Knowledge and providing information
described as matauranga Māori. As a result, the presence of Māori as Māori led to the
practice of tikanga – the Māori-specific rules of conduct that equate to Habermas’s symbolic
interactions of the lifeworld – empowering, and actually obliging these individuals and
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collectives to consider the impacts of any proffered innovation upon Māori eco-cultural
resilience. As small-scale institutions are the carriers of Māori culture, the decisions reached
within their ambit define what is tika or correct for their traditionally-prescribed areas of
representation. So with regard to those innovations proffered from, for example, the National
Centre for Advanced Bioprotection Technologies, when the decision was made not to adopt,
a primary reason was the identification of explicit or possible risks to cultural resilience.
Non-participation within the NCABT-centred network was a rational response within the
cultural logics of the growers’ lifeworlds over the perceived inability of the NCABT to
increase the resilience of Māori growers.135
The role of modern Māori institutions as interpreted by this thesis, i.e., to mediate between
Māori collectives and the innovation ‘cores’ of purposive-rational subsystems, is increasingly
being taken by the RS&T institutions themselves. Crown Research Institutes (CRIs) have led
the way in this strategic change, primarily in response to the government’s Responsivenessto-Māori directive. This will be discussed below in a section on the policy implications of this
thesis. Māori staffs have been employed by CRIs with the explicit goal of engaging with
Māori communities, a policy often hamstrung as these staff struggle to balance the criteria of
the purposive-rational subsystem in which they work against the lifeworld that their work
requires them to engage (and in which they will also reside themselves). A particularly
poignant example of this tension is that some of these Māori staff lack the professional
qualifications of their RS&T peers, a deficit noticed by both the Māori communities they
subsequently engage with and their RS&T colleagues.
The second form of Māori participation in New Economic Space, identified at the base of the
SOP (Figure 12), is as growers. It was in this fundamental role that Māori sought
participation, with several of the case studies already engaged in growing and selling produce
prior to their coming to the attention of RS&T institutions. Although Māori growers may be
utilising Māori land, gifted seed and tubers, borrowed technology and whanau labour, each
input factor has complex but consistent linkages to external (i.e., New Economic Space)
policies, technologies, and institutions. Responding to the demands of these ‘external’ but
also fellow participants is a difficult challenge that the growers sought to answer by greater,
not less, participation.
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To reiterate, these findings apply to the first three year period of the Theme 4 Matauranga Māori research
programme, and not subsequent programmes which addressed some of the noted concerns.
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The third form of Māori participation is in the historical, almost mythical, sense of a premodern, idealised lifestyle, referred to through the use of labelling that identifies Māori
indigeneity, traditions and culture as distinctive attributes of niche products. This shadowy
presence echoes the ‘Noble Savage’ discourse of Enlightenment Europe, when Western
culture was itself assailed by radical change in the form of modernity. That an industrial use
of this discourse should exist is also an echo of a Romantic attachment to all things ‘natural’
that dates back to the outset of industrial capitalism and would not surprise 18th and 19th
Century (European) critics of modernity. This ‘occupation’ of New Economic Space is not
even in the role of labour in the cultural industry. This adds an ironic interpretation to
Marxian notions of ‘dead labour’ in the contemporary cultural industry of the New Zealand
economy as aspects of added value of Māori potatoes arise from the historical actions and
activities of ancestral Māori which underpin the cultural economy, but which in this case are
alienable through a cultural industry.
There are other areas, not directly related to the horticultural SOP, which also contribute to
the innovativeness of Māori, and therefore the resilience of the New Zealand economy,
including the participation of Māori within tertiary education, overseas Māori communities,
and tourism. Each will experience its own innovation diffusion issues. The purposiverationality described by Habermas that has been encroaching upon the domain of ECR of
indigenous peoples since contact may have challenged but has never eradicated the
legitimacy of ‘tradition’ and the importance and distinction of indigenous cultures. This
tradition sees a place-based communal agency over, among other things, the right to decide
upon which innovations are adopted on to and into land. Māori have argued for greater
individual and collective agency in ‘occupying’ New and Traditional Economic Space; this
thesis has shown resilience gained from New Economic Space is not necessarily at the
expense of distinct ideas, values and beliefs of Traditional Economic Space.

7.4

Implications for Methods and Methodologies

Three key approaches were utilised in progressing this thesis. The first was Fuzzy
Set/Qualitative Comparative Analysis (fs/QCA), a developing methodology that originated
with attempts to investigate causal complexity by utilising set-theoretic methods in
comparative studies. The second methodology was Actor-Network Theory (ANT). While not
taking a leading theoretical role in this thesis, ANT provided invaluable insight in evaluating
the results of fs/QCA analyses. Kaupapa Māori Research (KMR) can be seen as a third
methodology. In emanating from matauranga Māori – Māori knowledge and philosophy –
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KMR presents an array of research principles that seek an ethical engagement with Māori
communities to support their development and self-determination.

7.4.1

Implications for Fuzzy Set/Qualitative Comparative Analysis

Fuzzy Set/Qualitative Comparative Analysis was chosen as the overarching methodology for
this thesis as it enables the rigorous investigation of the membership of a small number of
case studies that showed relatively limited diversity. The use of fs/QCA for an essentially
micro-scale examination is not common (although see Soulliere 2005). The use of fs/QCA to
examine indigenous participation in agri-food networks appears to be unique. As with other
small-N studies, this current research has examined limited diversity, not least because a
large number of case studies were unavailable due to the logistical constraints of the doctoral
research project and the research principles required in working with Māori. Of particular
relevance for Māori researchers is that fs/QCA explicitly accepts ‘differences in kind’ and
‘differences in degree’ in social phenomenon such as the partial membership of Māori within
non-Māori networks, a feature of Māori history that remains a key feature of disputes and
negotiations with state and private organisations.
This thesis has shown that fs/QCA does have applicability at the micro-scale with indigenous
communities. The analysis is built on substantive knowledge collected on each case study and
a strong understanding of relevant theories, both aspects being necessary to clarify the
conceptual basis for forming sets and to enable the accurate scoring of set membership. This
knowledge accrues over the course of the research and the definitions and scoring may
oscillate for some time until the researcher is confident in subsequent results. It was
acknowledged in the discussion of variable selection and scoring (Section 5.2) that the
crossover point (‘0.5’) - the point at which a case was neither ‘in nor out’ of the particular set
- could not be identified for any of the variables due to the disparate nature of the data
available. (This will be discussed in more detail in a Section 7.6.1).
Might a further reduction in scale to the level of a few individuals lead to the agency and
psychology of participating individuals becoming integral to results? This point was
approached in the course of the research, particularly in cases where just several individuals
cooperate in the activities relevant to scoring set membership. There are no reasons why
individuals could not be studied by fs/QCA, indeed the insight possible in examining microsocial phenomena from this approach could in the authors view contribute significantly to our
understanding of the configurational complexities of modern life.
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The particular use fs/QCA was put to in this thesis shows a potentially valuable approach to
investigating the resilience of individuals and groups through the possibilities of participation
in alternative economic spaces, and selective membership in the various networked societies.
Although it was the experience of indigenous communities that was examined in this current
research, the challenges of the New Economy and the opportunities and restraints in New
Economic Space have universal relevance.
The other significant implication from the use of fs/QCA in this thesis is its combination with
KMR. While a fuller discussion of the overall implications for KMR will follow, the use of a
methodology that actively deconstructs ascriptions of essentialism in modern Māori identity
and practice presents an important advance for Māori researchers who do not want to
sacrifice the small-N nature of their approach. Accusation by indigenous scholars that
indigenous peoples have been subject to ‘epistemological racism’ (see Bishop 1999; Smith
1999) have drawn attention to the misuse of dichotomising variables that QCA uses.
However, recall the concept of property space, central to configurational thinking, that
conceptualises cases as combinations of qualitative attributes (q.v. subsection 3.2.1). Barton
(1955) listed simple dichotomous attributes such as White/Black and settler/native that reflect
the essentialism by which indigenous identities and cultures were interpreted. But these
situations are rarely, if ever, ‘black and white’. As Māori development options continue to
expand, explorations of the causal configurations in their success and failure will become
more prevalent as, to echo the research question of this thesis, appropriate development is
increasingly sought. Fuzzy set/QCA was proven capable of a rigorous examination of the
membership of variously isolated – but variously connected – Māori growers promoting the
traditional cultural values of their symbolic lifeworlds in conjunction with the rapidly
advancing research and marketing systems of the New Economy.

7.4.2

Implications for Actor-Network Theory

Brief comments will be offered on the implications of ANT for this thesis. While occupying a
secondary role, ANT did offer valuable insight into the findings of the primary methodology
of fs/QCA, and also proved conducive to a participatory approach with indigenous
communities. Therefore this thesis might be expected to offer important insights to the
operation of ANT.
ANT’s value was in unpacking the form of the causal configurations identified by fs/QCA.
Once these configurations were represented schematically (Figures 21 and 22), the question
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was asked, ‘what is represented by the connecting arrows’? These arrows were ultimately
representing the processes that lead to the assemblages recognisable as the Māori cultural
economy, i.e., their enrolement, stabilisation, mobilisation and performativity within
Traditional Economic Space. The warning of leading QCA practitioners for researchers not to
be methodological ‘monomaniacs’ (Rihoux and Ragin 2004) was found to be an important
instruction as the configurations found by this thesis could not be considered in isolation.
ANT provided useful analytical insight into evaluating what are the almost ‘obvious’ findings
of fs/QCA, contributing to the final understanding of the two causal configurations shown to
be sufficient for Māori eco-cultural resilience.
Two broad concepts from ANT were used in gaining this perspective. The first was the
description of an assemblage mobilised towards resilience via innovation within a
horticultural SOP; any distinction between nature and culture within this assemblage can be
ignored in the recognition of this actor-network as a corollary to a distinctive Māori cultural
economy. Agro-ecological micro-scale actants – notably taewa, phenolics, Late Potato Blight
– are combined with RS&T and marketing programmes and projects, and the entire ensemble
is mobilised in the aid of Māori eco-cultural resilience.
The second concept was that the attributes of actants within any network are relational,
indeed this is considered by many commentators to be the key feature of an indigenous
cultural economy. The symbolic lifeworld of Māori has shown itself to be capable of
collaborating with the purposive-rational subsystems of the New Economy through a process
of interrogation – of innovations and innovators – such that new elements considered
conducive to Māori participants’ development strategies are enrolled for that purpose.
Relationships are not predetermined but ‘negotiated’ as a part of the enrolment process.
Performativity can be seen to connect the assemblage of actants enrolled by Māori into the
recognisably distinct cultural economy of Māori.
The criticism of ANT by Kirsch and Mitchell (2004), that power is ‘centred’ in institutions,
individuals, or in structured social relations, is supported as a result of this thesis. As noted in
subsection 3.4.2, the case studies involved in this current research did not articulate the need
for their ‘metaphysical concerns’ to be heeded in any overt way; they primarily articulated
their research interests in terms of seeking economic resilience. While this was not to be at
the expense of what this thesis has termed eco-cultural resilience, the networks that were
ultimately described show that the ‘directedness of social relations’ remains (ibid.), despite
ANT’s promotion of ‘multidirectional’ agency. The achievements of each case study were
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primarily attributable to the overt actions of key individuals who, while acknowledging the
holistic nature of their own ventures, clearly drove the resilience strategies of their
networking efforts. To tell Māori that the taewa somehow ‘make’ Māori grow taewa is
nonsensical to growers struggling to ‘make’ taewa growing profitable. Supplying relatively
wealthy Pakeha householders in response to requests by supermarket purchasers is, by
comparison, perfectly logical.
Claims made by some ANT practitioners to the approach’s radical liberalism need to be
tempered in light of the fact that this thesis was undertaken in accordance with, or rather in
acknowledgement of, the position of strength that Māori increasingly find themselves in visà-vis collaborative research. That Māori have considerably more agency in RS&T networks
would be equally apparent by other methodologies, not least political-economic and
poststructural approaches (see Le Heron 2007). ANTs broader contribution to research into
the participation of indigenous communities in New Economic Space is to provoke a closer
examination of the actants involved and their relationships with each other and the
indigenous collectives concerned.

7.4.3

Implications for Kaupapa Māori Research

While many innovation diffusion processes are common to Māori and non-Māori in New
Zealand, there are distinct and even compulsory processes for Māori institutions, and for
those non-Māori institutions that engage with Māori. Collaboration with Māori institutions
constitutes a distinct aspect of New Zealand society and can be expected to feature in
innovation diffusion processes involving state agencies. Although commonalities are evident
throughout the history of colonisation, each indigenous society possesses a unique history
leading to its contemporary position. That Māori ‘collaborate’ with modern institutions is not
readily acknowledged by racist discourse that cannot discern the nuances of (often derided)
cultural practices.
The configurations of innovation diffusion processes in Māori horticulture are cross-cultural
and different in two senses. The first, and most obvious, differences will be those attributable
to ethnicity. The second and more nuanced distinction is of a cultural dissonance between the
purposive-rational subsystems of an expanding capitalism, which Māori can and have
adopted, and the symbolic interaction of enduring Māori communities. Despite the imbalance
of power against marginalised communities, including indigenous peoples, this research has
shown that cultural logics remain influential in innovation diffusion. This fact provides
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considerable insight into methods that might effectively and ethically be used in researching
collaboratively with indigenous peoples. The broad principles of KMR are not limited to
Māori-focused research and are fundamental to any research that relies on human
participants. However, the justification for the acknowledgement of KMR in this thesis was
that these principles are a localised response to experiences of ‘epistemological racism’
(Bishop 1999), and therefore highly relevant to a study of localised Māori responses to
regional and global forces.
The requirements of KMR (q.v. Subsection 3.3.2), have implications for the progress of those
Māori students and especially junior researchers who choose to follow its principles.
Pressures on tertiary and research institutions, coupled with the ever present limitations of
individual postgraduate research budgets, mean that many if not most KMR practitioners will
be constrained in their abilities to host collaborators and maintain regular personal contact.
The participation of Māori within agri-food networks, while necessarily involving the
collaboration with non-Māori, has also emphasised the maintenance of relationships between
Māori. This has required the regular (if sometimes temporary) establishment of Māori ‘space
and place’ for the face-to-face contacts considered necessary for safeguarding community
decision-making processes and the mutual obligations of the Māori lifeworld. However,
continuing the observation made in the preceding paragraph, Māori postgraduate students
following KMR principles are vulnerable not only from the (purposive-rational) institutional
pressures of contemporary academia but also from the often uncompromising consensual
norms of Māori communities.136 While accepting Māori community control and seeking to
produce benefits for the community, the progress of Māori students to the successful and
timely completion of their studies is often hampered by disputes within Māori communities
and organisations, and between Māori and non-Māori organisations.
The acceptance of the legitimacy of matauranga Māori and the value of Māori culture in this
lifeworld does not preclude debate and change regarding the roles and activities of
participating traditional Māori institutions. What KMR explicitly accepts and makes
allowances for is that innovation is undertaken by informed and empowered Māori
individuals and collectives. When adoption does not take place, this is the deliberate nonparticipation of a particular innovation diffusion network: it is not a failure of Māori to
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During the latter part of this doctoral project, the author was employed to coordinate Māori postgraduate
support within a university, and for a pan-iwi programme that primarily focused on doctoral students.
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‘modernise’ or ‘develop’ but is a result of Māori social memory and therefore an expression
of self-determination.

7.5

Implications for Policy

This section presents the implications of this thesis for New Zealand government policy.
Policy processes in New Zealand have shown increasing engagement with Māori while not
reaching the position of Treaty partnership argued for by Māori. This trend saw contestable
funding made available for matauranga Māori research programmes in the late-1990s,
marking the implicit acceptance of Māori cultural resilience and such methodologies as
Kaupapa Māori Research. State RS&T institutions in New Zealand have sought to comply
with aspects of Māori cultural logics as a part of the strategy of ‘responding’ to Māori
concerns. These policy innovations were embedded within political-economic efforts to
transform the New Zealand economy in general, which included the refocusing of New
Zealand’s RS&T institutions.
The Responsiveness-to-Māori strategy represents comparatively minor funding within wider
political-economic programmes of successive governments. Although the result of
controversial policy, this funding does have a significant role within Māori development
efforts as it enables the first, albeit merely preliminary, reclamation of space by Māori,
namely the physical presence of selected Māori that is intended to encourage greater Māori
participation in research networks. While this thesis has focused on one sector of land-based
industries, parallel benefits exist throughout other sectors and their research fields. The 2005
New Zealand election campaign showed the precarious support of policies that are geared
towards increasing Māori resilience. The dilution or demise of the Responsiveness-to-Māori
policy would have negative impacts on Māori research capacity and community resilience.
Early institutional adopters of the Responsiveness-to-Māori strategy are often accused of the
rhetorical use of Māori ideas, beliefs and values in what is the instrumental functioning of
purposive-rational subsystems. But there is a paradox in that the successful functioning of a
purposive-rational subsystem, such as New Zealand RS&T programmes that collaborate with
Māori, may require acceptance and support of what Habermas (1981) called the
‘intersubjectivity of mutual understanding’ of the intentions of fellow network participants,
secured by the general recognition of mutual obligations that bind the Māori cultural
economy. To reiterate one of the findings in the previous chapter, this situation is not
paradoxical to Māori.
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One significant development in RS&T is the establishment of Māori ‘themes’ or ‘teams’
within RS&T institutes. The provision of specialised liaison by Māori researchers and
businesses managers circumvents the advice and support of pan-Māori institutions. While the
example of the NCABT’s abortive initial attempt at Māori community development shows
how difficult is this aspect of institutional evolution as RS&T programmes seek to
collaborate with Māori, the innovation of ‘kaupapa’ teams is important to successful
participation in agri-food networks on the part of Māori horticulturalists.137 But as Māori
cultural logics were marginalised, ignored and even outlawed, the ability of non-Māori and
many Māori to understand, appreciate and practice these logics was reduced. The operation
of the ‘Matauranga Māori Theme’ of the National Centre for Advanced Bioprotection
Technologies showed the presence of a philosophical gap (i.e., between the purposiverationality of New Economic Space subsystems and the symbolic interactions of the Māori
lifeworld) rather than an explicit cultural gap between Māori and non-Māori.
However, other newly established Māori institutions have arisen to mediate innovation
diffusion processes and seek both the ‘proper’ expression of cultural logics and the
appropriation of valorised components of niche goods and services that incorporate attributes
of Māori culture. These institutions have been labelled eco-cultural institutions in this current
research as the focus has been on appropriate development of Māori land and resources,
where appropriate development means contributing to eco-cultural resilience. The
legitimation of innovation diffusion requires the capability and opportunity to interrogate
fellow participants, a level of interaction better understood as collaboration. The evolution of
Tahuri Whenua Inc. Soc. shows that Māori participation in the horticultural sector is built on
traditional authority at the micro-scale to enable, among other things, national representation
in engaging with relevant RS&T programmes. As noted above, there is a philosophical gap
between valid actions within the purposive-rational subsystems of government and industry
and what is acceptable within the Māori lifeworld. Diffusion is thus constrained by false
assumptions of a cultural heterophily between source (non-Māori innovation cores) and
destination (peripheral Māori communities). This has led to institutionalised Māori ‘liaison’
in ‘kaupapa’ or ‘matauranga Māori’ projects within RS&T institutions. Instead the
disjunction is a result of the schism evident from the onset of an admittedly ‘foreign’ (i.e.,
European) modernisation, played out locally as colonisation and modernisation described by
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In the final year of this doctoral research, Lincoln University all but disestablished its Centre for Māori
Planning and Development in favour of so-called ‘Kaupapa Māori’ units in each of the University’s four
divisions.
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this thesis in terms of innovation and diffusion. This historical disjunction sees community
resistance against the encroachment of the excesses of capitalism and its purposiverationality, paradoxically by reaching out to those purposive-rational subsystems to filter their
innovations in a manner commensurate with Māori cultural logics.
Just as many New Zealand entrepreneurs have established successful businesses, so too have
Māori developed commercial ventures despite geographical isolation and assumptions of a
lack of innovation culture. Many have drawn on Māori cultural identity in marketing their
products but like producers the world over, Māori must be cognisant of supranational
regulations concerning, among other things, production methods, marketing labels and
intellectual property rights (Mead 1994; Forbes, Hemi et al. 2000; Lambert 2004, 2005). The
needs of Māori entrepreneurs would mirror those of non-Māori. However, where the cultural
industry seeks to appropriate wealth from Māori culture there is a need for policies that deal
with the idiosyncrasies of indigenous IPR, and better support moves by Māori to engage in
this sector.
Throughout the turmoil of marginalisation, Māori land-based industries consistently sought to
increase their productivity by the same means as non-Māori: increasing acreages under
production, investing when and where possible in labour-saving technology, seeking new
crops varieties and livestock breeds and attempting post-production strategies to add-value to
produce. Rarely, if ever, was this framed in terms of being ‘non-traditional’, or a threat to
Māori culture. Indeed the opposite now seems to prevail: greater productivity from land and
resources is necessary for Māori to support their growing cultural aspirations. Advances in
supporting policy would see a refinement in the instrumentality of relevant purposive-rational
subsystems: better performance, more efficient auditing, more tightly focused monitoring.
But true resilience for Māori communities will require a policy environment in which the
requirements of the Māori lifeworld are not subjected to the technical rules of such
purposive-rationality but instead frame the rules by which participant actions are validated.

7.6

Limitations of this Research

In the pursuit of this thesis, several limitations became apparent. Before they are discussed,
brief comments will be made on the small-N nature of this investigation, a noted feature of
KMR reflecting the requirement for regular and personal contact between the researcher and
case studies. As noted in Subsection 3.3.2, a tendency of KMR projects is to examine a
limited number of cases because of the logistical requirements for a researcher to maintain
regular personal contact. With five cases available for extended participant observation, and
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just three more chosen for broader comparison, it could be argued that this thesis has
examined a very limited number, and therefore range, of case studies. However, in this
respect, the constraints on researchers who follow the guidelines of KMR can be said to echo
the logistical constraints of any doctoral project. As noted, the ability of fs/QCA to undertake
rigorous small-N studies with a limited range of variation was a significant factor in the
decision to proceed with that methodology: the number of cases available was a simple
reality and not a constraint. As discussed in Chapter 4 and particularly in the preceding
chapter, a true appreciation of the causal configurations identified by fs/QCA ultimately
utilised ANT and it was this methodology that unpacked selected ‘black boxes’ of an SOP
and associated agri-food networks in which Māori growers participated.
Two limitations of this thesis will be discussed next, namely the loss of finer distinctions in
the scoring of both the independent and dependent variables, and the lack of data from fully
non-participating Māori growers in the networks investigated.

7.6.1

Lack of finer distinctions in the scoring of variables

As noted in Chapter 5, this current research utilised disparate data in scoring membership in
the nominated sets. Therefore scoring for both the independent and dependent variables could
not be easily refined to identify the crossover point, 0.5, that demarcates the point at which a
case is ‘neither in nor out’ of a particular set. This restriction was most apparent when dealing
with the three additional cases selected to provide comparisons of established Māori
development ventures utilising actants or possessing membership observed to be significant
for Māori growers. These cases were not included in the in-depth data gathering, and despite
the availability of significant information during the course of fieldwork, it was not possible
to score them to the level of accuracy needed to define the crossover point.
The lack of an identifiable crossover point in the variables was not considered to hinder the
operation of fs/QCA as robust results were obtained with the scoring scales that were
adopted. Indeed, Ragin now considers fs/QCA proceeds better without 0.5 scores (Ragin,
pers. comm.; see Ragin 2008). However, one comment should be made on the selection of
the independent variables. The selection of participation, support by Māori institutions, and
added value strategies as independent variables was framed by the explicit comments of
Māori growers as well as their articulated and perceived needs which were primarily
concerned with increasing their participation within agri-food networks. Thus the findings of
participation being sufficient but not necessary, and both traditional Māori institutional
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support and added value strategies as being necessary but not sufficient are commonsensical,
being normative goals of the participants themselves. Fs/QCA and ANT allowed these
somewhat obvious findings to be unpacked for the complexities of the biophysical and
political-economic contexts that comprise modern RS&T and Māori institutional activities.
The dependent variable eco-cultural resilience was also difficult to score given the disparate
nature of data available. Refining ECR scores relied on extended contact with case studies
and participant observation, and also the increasing knowledge and understanding of the
concepts being examined. For many of the case studies, ECR scores decreased as they were
refined, reflecting the often overly optimistic assessment by case study participants of their
QTL capabilities, and perhaps also the wishes of the researcher, a reflection of the ‘partial
identification’ with research objects noted by Mies (1991).

7.6.2

Lack of data from non-participants

A common flaw in diffusion studies is that only adopters of an innovation are included in any
investigation; non-adopters are by definition either not involved or can only be dealt with in a
superficial manner. Criticism that this current research has focused on adopters of innovative
matauranga Māori-connected RS&T in the agri-food sector and ignored non-participants of
these expanding, but by no means universal, networks is to recognise this limitation. While
fs/QCA was shown to be suitable for measuring the partial membership of Māori in New
Economic Space, significant data on this participation was undoubtedly held by those Māori
growers who chose not to engage within the networks in which this current research took
place.
As noted in Section 5.3, insight was gained from interacting with potential case studies that
ultimately were not selected or available for this current research. Relationships with one
potential case study proved too difficult as a key participant was too often abusive and
denigrating towards other participants. Another potential case study (whose participation was
supported by this researcher due to the unique nature of their proposed venture), seemed to
drop from favour as their involvement was considered too ‘politically sensitive’ in the initial
stages of (attempted) collaboration within the NCABT: the case study was associated with
Rastafarianism and involved growing organic hemp.
Diffusion itself has resisted theoretical foundations. For all the attention currently brought to
bear upon innovation in all its guises, and the policy attempts to increase the diffusion of
innovations considered vital by proponents, the phenomenon remains a nuanced process with
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variable and often unpredictable effects. The reliance of innovation on the dyad of state and
corporate RS&T is a natural outcome of political-economic concerns for (industrial)
productivity. However, powerful evidence now aids the confrontation with the disseminators
of such simplistic development goals in terms of the negative effects on eco-social resilience.
Those individuals and collectives who have deliberately not adopted such innovations –
despite pressures to ‘change with the times’– hold important insight into how eco-cultural
resilience is to be maintained. This and other research challenges for the future are discussed
in the final section of this thesis.

7.7

Future Research

Issues of sustainability, when interpreted as eco-cultural resilience, touch upon the full range
of academic disciplines, indeed the totality of intellectual development. For indigenous
peoples, these issues are often approached as expressions of indigenous ecosystem
functioning for the purposes of conservation of biodiversity, or cultural diversity for the
purposes of buttressing various cultural industries. However, this thesis has emphasised the
role that indigenous cultural logics can play in the functioning of eco-cultural institutions as
indigenous communities attempt to overcome the historical distortion of diffusionism.
Innovations cannot be forced upon indigenous communities whilst those communities are
surveyed for their potential for ‘provisioning’ market novelty, without significant risk to the
resilience of those communities, whether in cultural or other terms. There are four areas in
which future research could be conducted to better understand and promote resilience as it
has been described in the preceding thesis. Each will be briefly discussed.
First, further research is needed into how the criteria articulated as guiding principles for
Māori development are amenable to innovation. Few, if any, indigenous societies appear to
want a return to pre-contact lifestyles.138 But those innovations that could conceivably
increase the resilience of indigenous communities first need to be adopted: this requires
innovations and innovators satisfying criteria that are framed by the symbolic interactions of
the lifeworld of these communities. How does innovation challenge Māori responsibility for
the environment (kaitiakitanga), respect for the individual in combination with consensual
decision-making (kotahitanga), obligations of hospitality (manaakitanga), esteem for
tangible and intangible inheritance (taonga tuku iho), and the bonds of kinship
(whanaungatanga)? How much innovation is needed to satisfy the sustainability criteria of
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the ‘supra-local’ organisations that Māori engage with? And is there a point at which the
criteria of these state, corporate and global actors undermine the localised resilience that
groups such as Māori growers and their communities perceive as fundamental?
Second, the interpretation of matauranga Māori as a philosophical base for the Māori cultural
economy invites the critical examination of Māori knowledge with the tools developed within
philosophy itself. This thesis did not examine this culturally-bound body of knowledge in any
depth, instead treating it as an abstract knowledge management issue. But matauranga Māori
remains of vital interest to Māori, for reasons already outlined: Māori value their cultural
distinctions, seek to protect them and, if possible, appropriate wealth from this body
knowledge. Examining matauranga Māori for epistemological and sociological features to
increase the understanding of how this knowledge accrues, is tested by Māori, and is refined
and passed on to others - Māori and non-Māori - would contribute to its growth and expand
the opportunities for its utilisation by Māori.
Third, while individual Māori can and do engage in the processes of innovation diffusion
separate from any collective Māori involvement, the demands of territorially-based
traditional authority of whanau, marae and hapu development, and the larger scale iwi
development strategies, are governed by a social memory framed by Māori cultural logics.
Research programmes that explicitly name matauranga Māori as a research subject and
output emphasise the binary nature of the New Economy and the cultural economy of Māori.
These programmes show knowledge management as being integral to strategies that enable
the resilience of participating individuals and collectives to be increased. For both traditional
Māori institutions and modern RS&T institutions, innovation – whether by endogenous
invention or, more commonly, the adoption of exogenous ideas, objects, and activities – is the
means by which they identify and subsequently pursue pathways to resilience.
The conflict between purposive-rational subsystems and the symbolic lifeworlds of, among
others, indigenous peoples can be seen as a fundamental tension in modern life. Research
focusing on how this tension is understood and managed by individuals and collectives would
lead to a greater understanding of how resilience in general, and social and cultural
resiliencies in particular, are achieved. Thus a fourth potential research area is the
examination of how individuals variously select and control their participation within their
own societies and communities. What prompts this challenge to other researchers,

who wish to return to a state of unopposed theological supremacy.
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particularly indigenous scholars, is the comfort I personally experienced through the
rigourous investigation into contemporary issues of Māori cultural identity and development.
Regular contact with non-Māori who variously participated in Māori communities to their
obvious enjoyment further emphasised the ‘hybrid vigour’ perspective of culture contact. My
investigation may have been undertaken with guidance of Kaupapa Maori but was also
framed by the purposive-rational subsystem that is modern university research. Is it possible
that for individual resilience there is a fundamental role for purposive-rationality? Can the
technical rules of liberal capitalism provide a fixed point on which individuals can judge their
own performance, with the symbolic interactions of their lifeworlds providing the ephemera
of cultural diversity and vibrancy by which humanity is defined? Further study into these
contrasted spaces – the one adjudicated by the bureaucratic technical rules of a pervasive
modernity, the other by the intersubjective consensual norms of various lifeworlds – will
better illuminate the opportunities and threats to our collective and individual resiliencies.
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Appendices
Appendix 1: Political Economy and Innovation.
This Appendix presents a brief synopsis of the role of technological innovation in economic
development. The complexity of modern economic activity has seen ever greater reliance on
RS&T institutions, although innovation has taken place across not only technological but the
broader political and institutional contexts, effecting the location and practise of economic
activities in a way distinct from previous periods. The purpose of this appendix is to provide
a précis map of the economic ‘spaces’ of contemporary development.
Innovation and its diffusion feature in almost all accounts of the rise, resilience, and decline
of civilisations. By ‘civilisation’ is meant several things. The term has been applied to
groups, areas and periods in which certain unities of living, thinking and feeling can be
observed. Examples include the Sumerian, Incan, Han, and Egyptian civilisations.
‘Civilisation’ also connotes a form of progress - the term ‘Western civilisation’ is of this type
- or a stage of development in the ‘fulfilment’ of a society’s potential, such as described by
the terms ‘modernisation’ and ‘modernity’. The means by which such inventions come about,
are combined, and contribute to the resilience of communities are vital to sustaining these
communities, and therefore integral to the processes that will enable future civilisation,
however that is defined.
Innovation in this context is often glossed as technology. Mill (1848) articulated the role of
technology in his Principles of Political Economy when he described four fundamental
sources of national wealth (represented by ‘Y’ in the following equations), namely capital
(K), labour (L), land (T)139 and what he labels ‘productiveness’ (p). The relationships are:
Y=K+L+T+p

Kealey (1996) notes this equation does not adequately describe the rates of change in wealth,
which is described by ∆χ/χ or the ‘proportional growth rate’, giving:
∆Y = ∆K/K + ∆L/L + ∆T/T + ∆p/p

However, greater accuracy is achieved by weighting K, L and T against each other to allow
for their various importance in any given nation’s wealth (ibid.). The symbols ά, β and γ

139

From the French, ‘terre’.
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represent respectively the relative shares of the return on capital (as profit), the return on
labour (wages), and the return on land (agricultural rents) as constituents of national wealth.
Our equation then becomes:
∆Y = ά∆K/K + β∆L/L + γ∆T/T + ∆p/p

Economists cannot measure the vital variable of productivity directly.140 The sum of measured
changes in capital, profit, labour, wages, land and rents is compared to the overall change in
national wealth and the shortfall attributed to changes in ‘productiveness’. By this reasoning
the residual, r* comes to represent the proportional growth rate in (technologically-enabled)
productivity. The equation in its final form is:
∆Y = ά∆K/K + β∆L/L + γ∆T/T + r*

As Easton (1997) points out, this ‘arithmetic residual’ and has no explanatory ability, indeed
has been described as a ‘coefficient of ignorance’ (Balogh and Streetan, 1961, cited in
Easton, p. 204). For the early capitalists, this theoretical ignorance was of no importance as
long as profits could be made (Marx 1970).141 Science and technology were ‘harnessed’ to
enable, on the one hand the supply of new or better products or services to the market, and on
the other improvements the processes by which such things were made or supplied. In simple
terms, innovation creates or alters demand or it lowers costs, and therefore contributes to
profit (Galbraith 1973).
The importance of innovation was promoted by the works of Austrian economist Joseph
Schumpeter. Schumpeter considered ‘technical change’ was central to modern economics,
indeed labelled it as the fundamental feature of capitalist economies (Schumpeter 1928).
Such change was destructive, in that it consigned existing inventories, techniques,
implements and ideas to obsolescence, but also creative as it laid the foundations for change,
hence Schumpeter’s term ‘creative destruction’. Solow, in seeking to better describe
economic growth in the middle of the 20th Century, postulated ‘technical change’ as “…a
shorthand expression of any kind of shift in the production function” (Solow 1957, cited in
Easton 1997, p 232, italics in the original). Solow included “…slowdowns, speedups” and

140

It should be noted that not even physics, for many commentators the epitome of physical sciences, is reliant
on instrumentation to ‘reveal’ the ‘true’ nature of its material. (See Feyerbend 1993).
141
Marx is particularly scathing of the capitalist ‘Moneybags’ in his seminal dissection of capitalism: surplus
value was taken from the labour of men, women and children who were, to all intents and purposes, worked to
death (1952).
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improvements in the labour force in his definition that is often referred to as ‘Total Factor
Productivity’ (TFP; see Mahadevan 2003). TFP is essentially any increase in production
which cannot be attributed to increases in capital or labour. Following the empirical work of
Solow and others in emphasising the contribution of technological innovation to economic
growth, innovation was increasingly accepted in the 1960s as the main driver of economic
growth (Cameron 1975; Drucker 1993; Krugman 1995).
Ongoing innovation is increasingly seen as vital to questions of national comparative
advantage, the competitiveness of firms, long-term economic growth, trade, finance,
employment, manufacturing and services (Martin and Nightingale 2000). Innovation of this
sort was seen to reside within institutions whose activities focused on research, science, and
technology (RS&T). The activities of RS&T institutions elevated knowledge as being vital to
national resilience, although ‘knowledge’ was narrowly interpreted (through the
epistemological lens of Western Enlightenment) as being a combination of empiricist and
positivist approaches (Law 2004). This period has been characterised by the ‘science push’
concept: investment in RS&T equals knowledge leading to technological innovation equals
economic growth (Martin and Nightingale 2000).142
The linear ‘science push’ model was challenged by the ‘market pull’ concept in the 1970s as
further empirical evidence showed the complexity of the relationship between science,
technology and innovation (Martin and Nightingale 2000). This included a realisation of the
importance of networks, including education, localised knowledge and the role of ‘tacit’
knowledge (Gibbons and Johnston 1974; Rothwell et al. 1974).143 Through the 1980s and
1990s, international research revealed that the ability to innovate was deeply embedded
within firms as collections of people, capital, ideas and open debate.
Comparisons between the ‘National Systems of Innovation’ of different countries began to
dominate research and policy in the 1980s, in part motivated by the concerns of US policymakers at the apparent technological dominance of Japan despite the lack of basic research
undertaken in that economy (Ormala 1999). These concerns (often overstated, see Kealey
1996) were exacerbated by the comparative decline of Great Britain’s industry despite that
nation’s world-class scientific achievements. Contemporary development strategies have
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Supporters of this view were formed by the experiences of World War Two, in particular the Manhattan
Project which saw the rapid development of an incredibly powerful weapon (Bush 2000).
143
In The Tacit Dimension, Polanyi argued “…we can know more than we can tell”. He termed this ‘pre-logical’
phase of knowing ‘tacit knowledge’, defined as a range of conceptual and sensory information and images that
can be brought to bear in an attempt to make sense of something (1967: 4).
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focused on sub-national economies. ‘Regional systems of innovation’ acknowledge that
important advances remain significantly influenced by local contexts. (Gertler et al. 2000).
In order to arrest the apparent decline of national economies, indeed to proactively seek
increases in economic resilience, innovative products – by which is often meant novel – are
developed for domestic and export markets. Consumers will spend more on commodities as
their income increases, seeking ‘quality’ attributes, particularly those allied to health, safety
and environmental sustainability (Lancaster 1971). Lancaster (1971) argued that consumers
do not value products per se but see value in certain attributes of the product. A product can
be comprised of several different attributes that can be grouped into three categories. ‘Search’
attributes are those generally available to the consumer at the time and point of sale, such as
price and presentation. ‘Experience’ attributes are not realised until preparation and
consumption, and for food would include taste, moisture, crispness, and so on. ‘Credence’
attributes are those pertaining to environmental health, sustainability, ecological resilience
issues etc. (Saunders et al. 2004).
Many ‘markets’ remain unfulfilled despite considerable demand, not least in health care and
environmental management (Mowery and Rosenberg 1979). This inability of market forces to
recognise and remedy future threats to the long-term ‘production’ of various economies is
seen to be the primary cause of unsustainability (Holling et al. 1998; Becker and Jahn 1999).
The role of technological innovation is explicitly and implicitly assumed as the means to
improve productivity, as the cause of uncertainty in more broadly ascribed development
goals, and as the solution to these concerns. For Heidegger (1977) “…to posit ends and
procure and utilize the means to them is a human activity”, and this activity entails the use of
technology (ibid., p. 4).144 Heidegger goes on to say that technology is “…the whole complex
of these contrivances…[t]he manufacture and utilization of equipment, tools and machines,
the [artefacts] themselves and the needs and ends they serve” (ibid., pp. 4-5). What Heidegger
draws attention to is the inextricable involvement of people in the demand, design,
implementation and assessment of technology (see also Winner 2003). The term
sociotechnology makes this relationship explicit.
Sociotechnological innovation, therefore, is fundamental to how human beings try and
control their world and therefore to any form of development. However, society itself seems

144

This description is echoed by Rogers (2003) who considers technology to be the “…design for instrumental
action that reduces the uncertainty in the cause-effect relationships involved in achieving a desired outcome” (p.
).
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increasingly vulnerable despite the tremendous innovative capability of modern politicaleconomic institutions to sustain industrial production. Within these institutions it is possible
to identify a civilisation’s relationship to the environment, comprised of patterns of resource
use and the innovation of ideas, artefacts and activities to aid this use (Toynbee 1976;
Fernandez-Armesto 2001). While concern for the environment dates back to recorded history
(see, e.g., Worster 1993) debate over the sustainability of modern production arose with the
very means by which it was achieved: industrial capitalism. Extremely negative effects from
early industries on the environment and certain communities gave rise to a number of radical
social movements (see, e.g., Marx and Engels 1848). These movements attempted to counter
the seemingly uncontrolled diffusion of sociotechnologies that undermined the resilience of
various communities and, it has been argued by some, societies as a whole.
As with international trends, successive New Zealand governments realised the importance of
RS&T in innovation and sought to expand capabilities in this area (Galbreath 1998). A 1962
government report recommended the Council for Scientific and Industrial Research be
replaced, leading to the establishment of the National Research Advisory Council (NRAC) in
1963 and the creation of a science portfolio (Palmer 1994). In 1965 the Royal Society of New
Zealand (RSNZ) was incorporated by an Act of Parliament and in 1968 a Cabinet Research
Committee was appointed (ibid., p. 7). The NRAC recognised two basic problems: the coordination of research across government departments, and difficulties in securing long-term
research goals against short-term political agendas. The Council found that high-level support
or understanding was lacking, constraints on budgets widened the gaps between targets and
achievements, and there were ‘dissonances’ between the ‘doers’ and ‘users’ of research
(ibid., p. 7). However, despite growing concerns, the pace and breadth of the Heath Report
was not repeated until the neo-liberal reforms of the mid-1980s and early 1990s. Ten Crown
Research Institutes (CRIs) were established by Act of Parliament in 1992 (July 1st). Of these
ten, the Institute for Social Research and Development Ltd was closed in August 1995.
Suffice it to say that these later reforms revolved around the roles of industry and
government, between private profit and public assets (Kelsey 1995; Easton 1996; Jesson
1999). The primary challenge remains the implementation of RS&T activities to better
contribute to the growth of the New Zealand economy and, by contested association, the
development of New Zealand society.145

145

On the implications of neo-liberalism reform for agriculture, see Britton et al., 1992; Easton (1997: 230-239)
gives a damming critique of New Zealand’s science policy in this era of the establishment of neo-liberalism.
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Appendix 2: CoRE funding allocation.
CoRE funding, 2001-2004
Period
2001/02
2002/03
2003/04
ongoing
Capital contingency fund
Source: Williamson and Samuel 2002.

Amount (millions)
$2,000
$10,225
$12,475
$13,600
$20,000

Centres of Research Excellence: location, partnerships and funding.
CoRE

Host

Partners

Allan Wilson Centre
for Molecular
Ecology

Massey University

Centre for Molecular
Biodiscovery

University of
Auckland

NZ Inst. Of
Mathematics and its
Applications

University of
Auckland

NZ Mathematics
Research Institute

Nga Pae o te
Maramatanga

University of
Auckland

MacDiarmid Inst. For
Advanced Materials
and Nanotechnology

Victoria University of
Wellington

Te Whare Wananga O
Awanuiarangi, Te
Wananga O Aotearoa,
Victoria University,
Universities of Otago
and Waikato;
Landcare Research
Universities of
Canterbury and
Otago; Industrial
Research Ltd; Inst. Of
Geological and
Nuclear Sciences

National Centre for
Growth and
Development
National Centre for
Advanced
Bioprotection
Technologies

University of
Auckland
Lincoln University

Universities of
Canterbury,
Auckland, Otago and
Victoria

University of Otago,
Massey University;
AgResearch Ltd.

Funding
Operational
Capital
$6,870,000
(3 years)

$5,357,532

$8,900,000
(3 years)

$4,314,043

$4,855,000

$113,970

$11,380,000

$382,000

$13,390,000

$9,800,000

$13,057,000

$5,226,000

$9,616,000

$5,729,000

(Williamson and Samuel 2002; Royal Society of New Zealand 2003).
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Appendix 3: NCABT Summer Scholarship (2005/06)
Tracking the natural resistance of four Māori (relict) potato cultivars to late blight
(Phytophthera infestans)
Four cultivars of Māori potato will be grown in a controlled glasshouse environment and
screened to evaluate the foliage for resistance to late blight (Phytophthora infestans). The
student will assist in the production of plants in the glasshouse from seed tubers, followed by
monitoring and evaluating the response of the plants to the introduced pathogen based on
internationally accepted methods. This will be supplemented by a literature review through
the University library on related research worldwide. The project and scholarship will be
based at the Plant Growth Unit, Massey University, Palmerston North. It is intended that this
research will lead to a published paper on the resistance of Māori potato cultivars to late
blight.
Supervisors: Nick Roskruge (Massey University) and Dr Peter Long (Massey University)
Source: Lincoln University (2006). Retrieved January 26th, 2006, from the Lincoln
University Website:
http://216.239.51.104/search?q=cache:x8ANiuOoBRwJ:www.lincoln.ac.nz/spes/sumschol/bi
oprotection%26ecology.htm+Roskruge+SUmmer+Scholarship+2005&hl=en&gl=nz&ct=cln
k&cd=1
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Appendix 4: Māori Land Use
1. Māori Incorporations and Trusts by Selected Crop Type (1)(At 30 June 2000)
Crop Type

Number of
Farms

Area in
Hectares2

Total Fruit (Outdoor)
Pipfruit
Stonefruit
Kiwifruit
Sub-tropical fruit
Citrus
Berryfruit
Wine Grapes
Other
Total Vegetables (Outdoor)
Onions
Potatoes
Squash
Tomatoes (outdoor)
Kumara
Other Vegetables
Total Other Horticultural Crops
(Outdoor)
Olives
Flowers and Foliage
(outdoor)
Other Outdoor Crops
Total Horticultural Crops (Indoor)
Tomatoes (indoor)
Flowers (indoor)
Other Indoor Crops
Total Covered Area (Glasshouses,
Greenhouses, etc.)

36
0
0
27
9
3
0
6
0
9
0
0
3
0
0
6

489
C
0
258
30
C
0
129
0
C
0
0
C
0
0
C

3

C

0

0

0

0

3
0
0
0
0

C

Total

42

Area in
Square
Metres

0
0
0
0

0

0

767

0

(1) In 2000 the population definition was changed to all identifiable horticultural
units on the SNZ Business Frame and/or on
AgriBase, supplemented with information from volunteered grower lists. For a
description of AgriBase see the technical notes.
(2) Figures have been rounded and discrepancies may occur between sums of
component items and totals.
(3) Symbols used in this table:
"C" denotes an estimate that has been suppressed for reasons of
respondent confidentiality.
Source: Māori Statistics - Primary Industries - MAF New Zealand (2007). Retrieved April
25, 2007, from the Ministry of Agriculture and Forestry Website:
http://www.maf.govt.nz/statistics/primaryindustries/Māori-statistics/index.htm
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2. Leased Māori Land by Farm Type (ANZSIC) of Lessee(1)
(As at 30 June 2000)
Horticultural Statistics

Number of Farms
Table MA04
Farm Type (ANZSIC)

Total Area of Māori
Leased Land
(hectares)2

Total Land
Area
(hectares)2

Plant Nurseries
Cut Flower and Flower Seed
Growing
Vegetable Growing
Grape Growing
Apple and Pear Growing
Kiwi Fruit Growing
Berry Fruit Growing
Other Fruit Growing n.e.c.

A011100

3

C

C

A011200
A011300
A011400
A011500
A011700
A011920
A011990

6
33
9
24
12
6
12

C
1 943
227
242
120
C
C

C
11 572
369
902
705
C
C

Total Horticulture

A011

102

2 973

14 720

Grain, Sheep and Beef Cattle
Farming
Other

A012

18
24

2 351
1 420

7 748
5 461

144

6 743

27 929

Total

(1) In 2000 the population definition was changed to all identifiable horticultural units on the
SNZ Business Frame and/or on AgriBase,
supplemented with information from volunteered grower lists. For a description of AgriBase
see the technical notes.
(2) Figures have been rounded and discrepancies may occur between sums of component
items and totals.
(3) Australia and New Zealand Standard Industrial Classification.
(4) Symbols used in this table: "C" denotes an estimate that has been suppressed for reasons
of respondent confidentiality.
Source: Māori Statistics - Primary Industries - MAF New Zealand (2007). Retrieved April
25th, 2007, from the Ministry of Agriculture and Forestry Website:
http://www.maf.govt.nz/statistics/primaryindustries/Māori-statistics/index.htm

271

