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Abstract

Background: The nutritional health of tamariki (children) in Aotearoa New Zealand (NZ) is poor. Nourishing Hawke’s Bay (NHB)
began as an initiative to address this problem in low advantage regions of Hawke’s Bay (HB) and evolved into the evaluation of Ka
Ora. Ka Ako the free, healthy school lunch programme, and the scoping of wider improvements in the regional food ecosystem.
Purpose: The aim of this paper is to describe how NHB co-designed and evaluated food interventions incorporating systems
thinking and matauranga Maori (traditional knowledge), as lenses through which to view the initiative.

Study Sample and Research Design: Cognitive mapping interviews (n = | |) with community health and education leaders
identified six key co-design principles or Pou (metaphorical posts) for NHB.

Data Collection: Further systems methods, such as group model building and system dynamics modelling, and matauranga
Maori methods, such as wananga (Maori learning forums), involved the community in food systems mapping and intervention
co-design and prioritisation.

Results: Three Pou, food security,’ ‘matauranga Maori’ and ‘children’s hauora’ (wellbeing), set the research agenda for NHB. the
other three Pou, ‘work with community,” ‘cohesion and integration’ and ‘start with schools,” determined the subsequent research
processes. Along with standard population evaluation methods (including quantitative and qualitative assessments of changes in
student health and wellbeing), a participatory Value for Investment (VFI) analysis assessed return on investment.
Conclusions: Combining systems thinking and matauranga Maori is a novel, participatory approach co-creating pathways to
improved nutrition and food security for tamariki and holds promise for wider food system changes in regional NZ.
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Introduction burdens of ill health for Maori and people from lower income

households.*> Hawke’s Bay (HB) is a huge food producing
region of NZ,° but paradoxically, food insecurity and obesity
are above the national average.” HB has not experienced the
recent national decreases in obesity prevalence among pre-
school children, and more than 33% of children are now
classified as overweight or obese.® Maori, like other Indig-
enous populations, have close cultural connections to the land

Globally, health, wellbeing, food security and economic
prosperity are being severely impacted by the current food
system." As a result, there is now momentum building in the
wider food sector, beyond food enterprise (the marketing of
food), food security (the adequacy of food supply) and food
rescue (the prevention of wastage), that includes concepts such
as food justice (the equitable access and fair distribution of
nutritious and culturally appropriate food), food citizenship
(the rights, responsibilities, and agency of individuals and
communities within the food system) and food sovereignty
(the authority that individuals and communities have to
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manage and shape their own food and agricultural systems).?

In Aotearoa New Zealand (NZ) in 2023, one-fifth of all
children and one third of Indigenous Maori children lived in
food insecure households.” Unhealthy diets are also driving
the rising prevalence of obesity and diabetes.* These
nutrition-related conditions contribute to disproportionate
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and a holistic approach to food and health,’ and this can create
an alternative narrative to food as an economic commodity.
Strengthening such food systems to make communities more
resilient and lifestyles more sustainable will promote food
security and food justice.'’

Nourishing Hawkes Bay (NHB): He wairua to te kai (there
is life, wellbeing and meaning to be found in food) was
established in 2020 as a collaborative initiative between
researchers and the HB community, particularly Maori and
low advantage schools and communities where food inse-
curity is prevalent. Its funding came mainly from government
sources — the National Sciences Challenge — A Better Start.
NHB’s vision was ‘to improve health equity for children,
young people and families by shaping future food systems
across Hawkes Bay’ and its mission was to ‘use systems
thinking and matauranga Maori to better understand and
support food-related outcomes for tamariki (children),
whanau (families), schools, communities and the environ-
ment.” The NHB researchers were a diverse team catering to
the expertise needed for carrying out such a multifocal
project. Researchers were predominately on the ground in
HB, supported by experts elsewhere in NZ. The team
identified as both Maori and non-Maori, and the authors of
this paper were senior researchers, inclusive of experts in
food systems, Indigenous knowledge, systems thinking, and
programme, economic and policy evaluations.

NHB used three major participatory research and
knowledge approaches to engage with the priority commu-
nity (Maori), co-design the interventions and research, and
feedback the findings for sense-making. Figure 1 shows these
approaches: matauranga Maori (traditional knowledge),
systems thinking and methods, and the programme, economic
and policy evaluation tool. This led to a number of projects,
many of them centred on Ka Ora, Ka Ako, (the NZ

governments free, healthy school lunch programme) that was
introduced in 2020 (as part of the Covid economic recovery
programme) to a quarter of primary and secondary school
students by targeting schools with the most disadvantaged
students. Ka Ora, Ka Ako is the most substantial child nu-
trition initiative NZ has had and because HB is a region of low
advantage, it provided lunches to 40% of students."’

The purpose of this paper is to describe the NHB ap-
proaches and progress as a case study of participatory
research to improve children’s nutrition. It aims to bring
together different knowledge systems and methods as a novel
approach to activating and evaluating food systems changes
at a regional level.

Knowledge Systems and Methods

Systems thinking and matauranga Maori are the lenses through
which NHB have negotiated the application of community-
based participatory research in the local HB context.'? Their
associated bodies of knowledge and practice are embedded in
research activities; they are the way that the NHB team, half of
whom are Maori, see the world. This is novel and, in some
respects, unique in academic research.'” Systems thinking
refers to a way of dealing with complex systems including their
elements, interconnections, functions or purpose. It comprises,
theories of systems and also methods and tools for exploring
those systems.'® Systems approaches try to understand the
behaviours of the whole system by mapping the variables in
the system and the relationships between them.

The synergies between this and matauranga Maori have
been discussed at length by McKelvie-Sebileau et al'? and
supported by the work of Heke et al.'"* However, a key link
between systems thinking and matauranga Maori worth
mentioning is systems thinking’s emphasis on connections
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Figure . An overview of Nourishing Hawkes Bay’s knowledge systems, processes and projects (ABCD is asset-based community

development).
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and the Maori concept of whakapapa (genealogy). In both
knowledge systems there is a strong focus on the connections
between things rather than the things themselves. It is the
connections between things that generates what we see and
experience and, importantly, if one wants to changes what is
going on in the world one has to understand and change the
connections.

Matauranga Maori

Matauranga Maori processes came to the fore as NHB re-
searchers engaged with Maori as significant participants in
this research. For example, the personal networks of the
Maori researchers themselves were critical to the recruitment
and retention of research participants and the workshop
engagement methods were based largely upon tikanga Maori
(customary ways of doing things). At a more intellectual
level, matauranga Maori incorporates the understanding of
customary and cultural practices and encompasses both
physical and non-physical elements supporting health and
wellbeing for Maori'> and more specifically, wellbeing with
respect to food.'® Indigenous peoples have a close connection
to the land, a holistic approach to food and health that is
intertwined with culture, identity, and spirituality.'"'® Food is
thereby intimately linked with celebrations, social gatherings
and associated ceremonies and traditionally, Maori food
systems are predicated upon the cultural touchstones of atua
(departmental deities) and purakau (creation stories). More
practical elements include gardening, foraging and hunting
practices.'” The promotion of traditional knowledge in these
ways fosters social cohesion and community resilience. The
contribution of matauranga Maori to sustainable food sys-
tems will require Maori to be leaders in local food production
and distribution, and the knowledge around traditional pro-
duction, processing, and preservation will require careful
documentation. The investment in Maori food infrastructure
will improve access to land, water and resources for local
Maori food producers and the education of the public should
promote the importance of Maori food systems and the value
of Maori kai (food).

Systems Thinking

Systems thinking has a number of sub-fields and the majority
of work done by NHB is in the fields of community-based
system dynamics (the participatory approach of involving the
community and building their capability in the systems
methods and tools used in the process)” and system dy-
namics modelling, which creates models based on cause-and-
effect relationships, especially operating through positive
(reinforcing) and negative (balancing) loops. The models can
be qualitative or quantitative.

Common methods for developing qualitative models are
semi-structured interviews, often using cognitive mapping to
structure the interviews, and group model building (GMB).

Cognitive mapping is a tool used to capture participants’
mental models and they portray participants causal thinking
of'the issue at hand. The mapping process marks relationships
between identified variables and whether these are positive or
negative.”’ Individual cognitive maps (participants inter-
viewed one-on-one) can be combined as a composite map to
describe the interviewees’ thinking as a whole. Cognitive
maps can also be developed into causal loop diagrams, or
causal loop diagrams can be generated directly from GMB.
Causal loop diagrams aim to understand the mechanisms
driving behaviours within a system by identifying the
structure of causal relationships and feedback loops.**

GMB is a participatory co-design method whereby
community members or stakeholders are engaged in the
process of understanding system structures or complex
system causes.> The group, led by a facilitator, exchanges
perceptions of problems, solutions and barriers.” GMB
explores the relationships, often in the form of positive and
negative feedback loops, that determine system behaviours
and the actions to influence the system based on an under-
standing of the system’s dynamics and leverage points.>*

Quantitative simulation models are used to test the themes
and findings of the qualitative approaches. This in effect
converts qualitative systems maps into a ‘stock and flow’
model by adding data to the variables (stocks) and directional
arrows (flows) and running the model over time so that it can
reproduce observed past trajectories and create scenarios for
future trajectories. Once the model is running with confi-
dence, multiple scenarios can be run to show the effects of
different settings for the stocks and flows (sensitivity ana-
lyses) and for different interventions. These scenarios help
decision-makers to understand the system’s behaviours and to
test out various intervention options in silico.

Much of the conversation about food and nutrition in the
context of Ka Ora, Ka Ako has been about food composition,
that is, does it meet the nutrition guidelines. While ac-
knowledging the importance of nutritious food, systems
thinking encourages people to think about the broader context
of who grew the food, where was it grown, how was it grown,
and how does the whole process of growing and distributing
food affect the communities within which the food system
operates. Systems thinking helps to focus attention on the
broader food system, understanding how connections be-
tween local farmers, food processors, distributors, and con-
sumers, affects important issues like improving access to
affordable and fresh produce in underserved areas and re-
ducing food waste by creating more efficient supply chains.

Evaluations

The third set of knowledge systems and methods includes
programme, economic, and policy evaluations which answer
questions on how well interventions are going in achieving
their goals and how they could be improved. To complement
the evaluations funded by the Ministry of Education’> some
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standard programme evaluations of Ka Ora, Ka Ako have
been included in NHB such as serial cross-sectional surveys
of Year 5 and Year 9 students’ behaviours, anthropometry and
quality of life” serial school food environment surveys>®
qualitative interviews and focus groups,”*?’ and a litera-
ture review of the impacts of free school lunches.?® The cross-
sectional surveys have to date been completed twice at three-
yearly intervals (20207/2023). Over time this will show
changes in health and wellbeing for children in HB, as well as
more specifically for children in schools participating in the
Ka Ora, Ka Ako programme.

In addition, two other notable evaluations of Ka Ora, Ka
Ako have been included. The first is a prospective policy
pathways analysis of how the programme can add value to
several national policy and strategic initiatives. The multiple
impacts of Ka Ora, Ka Ako for the child, family, school,
community and wider food systems®® means that it can
contribute to health, educational, sociocultural, environ-
mental and economic outcomes and policy priorities. How-
ever, significant enhancement of the programme would be
needed to fulfil these potentials.>

The second notable evaluation is a return-on-investment
analysis using the Value for Investment (VFI) methods de-
veloped by Julian King.*® VFI is a participatory method
whereby stakeholders (i.e., local HB schools and community
and the Ministry of Education) determine what ‘values’ they
expect the programme to deliver. These values are then placed
within the Economic 5-E framework — effectiveness, effi-
ciency, economy, equity, and cost-effectiveness. There were
21 stakeholder-determined values which were entered into
the 5-E framework. These needed to be framed in a way that
evidence could be applied to them so that the original
stakeholders could make a value judgement about the degree
to which each value was being met by the programme (rated
as excellent, good, adequate, or poor)’' Unlike standard cost-
benefit analyses (where all benefits have to be monetised) or
cost-effectiveness analyses (where all benefits have to be
condensed into a single metric such as disability-adjusted life-
years saved), VFI allows a wide variety of evidence to be put
to stakeholders to allow them to make judgements.

The participatory nature of the VFI process made it par-
ticularly suitable for NHB given the Pou (see below) of
working with the community. VFI also closely interlinked
with other parts of NHB such as the system dynamic model,
the review of impacts of free school lunches,”® the policy
pathways analysis and the wide range of impact data collected
on Ka Ora, Ka Ako.

Project Pou/Principles

At the outset, NHB used cognitive mapping with key
community stakeholders in health and education leadership to
explore the ‘underlying drivers of rising childhood obesity
and engage the community to improve the food environ-
ment’. From these interviews came the NHB Pou (Figure 2),

the metaphorical ‘principles’ — the values and the standards
which guided the initiative.* Three of the Pou, address ‘Food
security,” incorporate ‘matauranga Maori,” and keep a wide
focus on ‘children’s hauora’ (wellbeing). These Pou set the
research agenda and the direction in which the projects should
head. The original focus of reducing childhood obesity was
changed as a result of the community interviews to improving
children’s hauora so that the framing was broad, positive and
non-stigmatising. The other three Pou, ‘work with commu-
nity,” enhance ‘cohesion and integration’ across community
actions, and ‘start with schools’ guided the processes of the
research. These processes interlink and overlap but for ease of
reader understanding are discussed under individual head-
ings. The Pou ensured that the needs of the community and
the utilisation of community-based participatory methods
were at the forefront of the research. The Pou offered the
opportunity for the research team to reflect upon their di-
rection and provide reassurance to the community that re-
searchers are continuing to meet their needs and the following
sections describe the research programme initiatives that
emerged out of the Pou.

Working With the Community

The cognitive mapping interviews that gave rise to the Pou
were the starting point for a series of GMB workshops ex-
ploring poor nutrition in the HB community.*> These
workshops were the first opportunity that NHB had to engage
in a participatory process with community members as a
group. This was also the beginning of the practical appli-
cation of the synergies between systems thinking and
matauranga Maori (Figure 3). During the GMB workshops
with community members and rangatahi (youth), one fa-
cilitator acted as pa whakawairua (spiritual leader), holding
the essence of the workshops with tikanga, whanaungatanga
(relationships), manaakitanga (hospitality) and purakau
incorporated as analogies to explore the GMB tasks asked of
participants. Purakau and their atua were used to explain
complex system terminology from the perspective of a
Maori worldview. Causal loop diagrams explored the re-
lationships between the variables developed with the
community and a matrix of interventions plotted the fea-
sibility and impact.

Working With Schools

Ka Ora, Ka Ako was introduced at the beginning of the NHB
initiative and provided a prime opportunity for a research
focus to meet the Pou of ‘start with schools. Qualitative
studies''”* (interviews and focus groups with students,
principals and parents) explored food security and the impact
and lived experiences of Ka Ora, Ka Ako at the individual,
whanau and school levels. Several positives of the pro-
gramme and areas for improvement were identified. For
example, having an external provider just drop off the food at



Glassey et al.

WOoR K wiTh
CoMmuNITY

COHESION &
/NTEGRATION

FOOD
SECURITY

No
Ug, ¢
S, o
HiNg HAWKE's Bay: HE WARVP :

CHILDREN'S
HAUORA

STARTWITH
SCHOOLS

MATAURANGP

1\"—‘&\

Figure 2. The six Pou for the implementation of the project Nourishing Hawke’s Bay: He wairua to te kai (there is life, wellbeing and meaning

to be found in food).>
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Figure 3. The standard methods of group model building (in the central box) embedded within elements from matauranga Maori (Maori

knowledge) and Te Ao Maori (Maori worldview).>?

the school did not fit within schools Te Ao Maori (Maori
worldview) and matauranga Maori inspired perspectives of
kai and eating. It changed the meaning of food, which pre-
viously for one school was bound in the wider meanings and
values of kai. It was also found that Ka Ora, Ka Ako was not

aligned to matauranga Maori.** However importantly there is
significant potential for further integration.

Systems thinking is a novel approach to analysing school
lunch programmes worldwide and NHB’s earliest work with
Ka Ora, Ka Ako, used systems maps to identify areas for
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improvement and issues within the programme in HB. Lunch
providers (both on-site and external) were interviewed to
understand an operational perspective of the programme.
Individual cognitive maps were created with this data which
were then merged into a composite map. Feedback was
sought from participants to ensure their mental models had
been captured accurately. The composite map was then used
to create causal loop diagrams showing a visual represen-
tation of the interactions between key variables that had been
identified as those that would lead to the success of the
programme in HB. The causal loop diagrams were also able
to pinpoint areas where intervention may occur.”? This work
was used as a starting point for identifying the data needed for
a quantitative simulation model.

Simulation Modelling. Further engagement with key stake-
holders was needed to build a strong business case for
sustainable funding of an enhanced model of Ka Ora, Ka
Ako. Through a participatory approach consisting of inter-
views, GMB workshops and input from schools and sup-
pliers, a system dynamics simulation model of Ka Ora, Ka
Ako was built. The model simulates the likely impacts of Ka
Ora, Ka Ako and tests alternative options to contribute to the
development of the programme and to influence local,
sustainable food systems. The model supported a business
case for ongoing development of Ka Ora, Ka Ako and
demonstrated how coherent procurement strategies of such a
large programme can become a ‘platform for food system
change’ by stimulating more local and sustainable food
supply chains.

Working With Rangatahi. Through schools, NHB engaged
with rangatahi (15—16-year-olds) to develop a set of healthy
eating and wellbeing guidelines; the Manaora Rangatahi
Guidelines.>> The NZ government publishes food and nu-
trition guidelines for sub-populations ranging from infancy to
elderly, purposively developed to fit the sociocultural context
of NZ. However, the adolescent-specific guidelines,***” were
dated, did not resonate with rangatahi and were virtually
unused in education.

The rangatahi involved in this project were engaged in a
series of three wananga at a local marae (Maori community
facilities) which consisted of learning about current national
and international guidelines and hearing from several experts
in nutrition, physical activity and wellbeing. From this input,
the rangatahi developed 20 healthy eating and wellbeing
guidelines that were bound in Te Ao Maori and rangatahi
voice to aid in increasing healthier behaviours among others
in a similar age range.’® The third wananga saw the rangatahi
engage with influencers and a film crew to film videos as-
sociated with each message to disseminate in a social media
campaign, designed to capture attention and engagement.
This process was led by matauranga Maori. NHB has pro-
vided a platform for innovation and co-creation of resources
to improve nutrition and hauora.

Cohesion and Integration

Networks are a vital component within systems thinking and
matauranga Maori whereby knowledge about and engage-
ment with an issue can disseminate through a community.'?
NHB established a knowledge exchange action network
(KEAN) for school cooks in the early days of the Ka Ora, Ka
Ako programme when the learning curve was at its steepest to
enhance the flow of knowledge and engagement. KEAN
meetings were held once each school term and were highly
valued by KEAN members. This illustrates the value of
providing platforms to enhance the opportunities for com-
munity members to get together to learn from each other and
problem-solve.

Through the cognitive mapping at the outset of NHB and
subsequent community hui (meetings), it was identified that
much more ‘cohesion and integration’ was needed across
food-related initiatives in HB. The goals across these ini-
tiatives were similar in that they were working towards
improving food systems to become healthier, more equitable,
and more environmentally sustainable whilst maintaining
economic sustainability, but they were generally working in
isolation from one another and there was little collaboration
towards this broader, common goal.

This led NHB to take on a regional ‘Food Road Map’
project to better serve the Pou of cohesion and integration.
This involved interviews with food system actors in the re-
gion, using cognitive mapping techniques and the principles
of Asset Based Community Development (ABCD).*®** The
ABCD approach aligns closely with systems thinking in that
it starts from the perspective that communities already have
many of the resources they need to move forward, and that the
task of action researchers is to shine a light on those re-
sources, help the community connect them together and
highlight what other support is needed for the community to
flourish. It is also a strengths-based approach, in contrast to
historical approaches that have often been developed with
top-down thinking leading to deficit framing. Relationships
and community connections are central to the ABCD framing
thus closely aligning it to matauranga Maori and systems
thinking.'*

Discussion

This case study has combined three bodies of knowledge and
methods to explore ways in which to engage with community
to work together to combat food insecurity, improve child
health, and potentially transform regional food systems. This
work was guided by a set of Pou that was developed at the
outset of the project with the local community. In particular,
the Pou changed the framing from reducing childhood obesity
to improving children’s hauora, the community insisted on
the centrality of using matauranga Maori, and determined
how NHB would need to work to add value to the existing
efforts of the community.
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Prior to NHB’s innovative approach, little was known
about the health and wellbeing of tamariki in the HB area.
Through the combination of matauranga Maori, systems
science methods, and multiple evaluation approaches, NHB
generated high quality research that has been co-designed and
carried out with the community to develop a plan to tackle
food insecurity in the local region. This initiative has not only
provided community-led ways of engagement with the local
community, but there are now multiple baselines of work that
can be used to understand changes over time in this regional
community.

The systems thinking methods were critical for structuring
food systems mapping, guiding community interventions
based on system leverage points, and creating a quantitative
system dynamics model of Ka Ora, Ka Ako for scenario
testing. The use of the systems approach has allowed for a
different understanding from the traditional take on problems
or issues in society which are often top down whereby re-
searchers often act without consultation with those on the
ground. The systems thinking tools have encouraged a
participatory framework making community consultation and
the intention to codesign the first points of action for research
activities.

Matauranga Maori was critical for achieving community
engagement, guiding the participatory processes, and an-
choring interventions and analyses in Te Ao Maori. This
inclusion has generated trust in, and respect for, the research
team from community members and the faith that their in-
terests, issues and solutions are at the forefront. Engagement
in Maori practices such as tikanga, processes designed to
keep people safe and whakawhanaungatanga (the building of
relationships) designed to make sure people know and are
able to relate to one another occurred) throughout the
research. Thereby, the relationship with (and within) the
community was further enhanced, and has brought about a
wider sense of collaboration. These knowledge bases and
processes are highly complementary and provide a promising
set of research tools to catalyse and guide regional food
systems transformation.

Ka Ora, Ka Ako encompasses all aspects of food pro-
duction and disposal, making it an ideal platform to address
issues related to waste, hunger, local food production, and the
social and cultural importance of food. School food pro-
grammes worldwide have successfully provided sustainable
benefits for hunger, public health, and local food production
in both urban and rural areas, regardless of a country’s
economic status.”® The most sustainable, long-term school
food programmes create work, training, and other economic
and mana (prestige)-enhancing opportunities in their com-
munities. There is ample international evidence about the
value of school lunch programmes in other Western
countries.**** This includes lifelong educational and health
benefits to recipient children, economic gains for their
households/families, better school learning environments, job
creation in the community, and increased food system

resilience. NHB have previously presented the global evi-
dence base on school lunches to fill the gaps in local evidence
for the Ka Ora, Ka Ako programme.® It is either too soon to
measure these locally, or these have not yet been considered
as relevant outcomes as they fall outside the Government’s
present evaluative framework. Nevertheless, through multi-
ple evaluations, this case study has shown there are clear
impacts of Ka Ora, Ka Ako in this regional community.

In addition to these findings, a well-designed and well-
implemented Ka Ora, Ka Ako programme can enhance policy
outcomes across a range of sectors including, education,
health and the environment.”’”**! For example, there are
opportunities for the existing or expanded lunch programme
to link with the nutrition and health curriculum, to use its
purchasing power to reduce carbon emissions from food
through menu design and preventing food waste ending up in
landfill, and to contribute to improving health equity through
its effects on nutrition-sensitive such as dental caries, obesity
and mental health problems.

Bringing together the rangatahi developed eating and
wellbeing guidelines alongside the Ka Ora, Ka Ako pro-
gramme would also potentially enhance the impact of each of
them in terms of food literacy, dietary patterns and health and
education outcomes. There is also potential for the pro-
gramme to link more closely to local food production thus
reducing food transport and improving the resilience of the
local food ecosystem to events (such as cyclone Gabrielle
which badly hit the region in February 2023).

Although this project has been a success in terms of
generating new knowledge for furthering a sustainable food
system for greater food security for the local region, it has not
been without challenges. Networks and collaboration are a
vital component of work in this area. However, despite
common goals, coalition building within communities can be
a major challenge in collaborating for the common good.*>**
Commercial organisations must make a profit to be viable and
not-for-profits, while not needing to make large profit
amounts, may be vying for the coverage of their own wages,
and this competition results in threats to employment and
sometimes prestige. Further work needs to explore this in
more depth. Although the community is heavily involved and
invested in this work, participant burnout is a risk when
working in a small community which often relies on the same
busy individuals and groups doing the everyday work to also
participate long term in the research. Finally, a foreseeable
challenge within Indigenous food systems is that knowledge
and expertise have been lost as a result of colonisation and
urbanisation meaning, that within some communities there
are few people who still possess traditional Indigenous food
practices.

The NHB initiative provides a blueprint for co-creating
regional food systems transformation. This should be mea-
sured in practice to ensure viability, effectiveness, pro-equity,
and value for investment. This will demonstrate what food
resilience looks like at a regional level, creating feasible
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alternatives to current commercial food systems and finding
other economically viable options for connecting local food
production to local consumption. The challenge however, is
in the long game of improving health (particularly long-term
conditions associated with food) and promoting social and
economic wellbeing by increasing food security and en-
gagement in food-related activity and enterprises. Continu-
ation of this work should remain focused around community-
centred food systems that aim to see improvements in food
security, education, health and wellbeing among tamariki.

Conclusions

Through combining the lenses of systems thinking and
matauranga Maori as a way of engaging with the local
community through a participatory approach, NHB has
provided novel understandings into co-created pathways to
food security for tamariki in regional NZ. While maintaining
commitment to the community developed Pou, this initiative
is in the early stages of branching out to the wider community
level and the benefit of a local sustainable food system for the
whole whanau through Ka Ora, Ka Ako being showcased as
an exemplary of such a system in a regional area. Utilising
community assets and increasing collaboration are key to
implementing these findings in a practical sense, and should
be further explored.

Appendix

Glossary

Appendix A. Te Reo Maori terms in the manuscript.
Definitions adapted from Te Aka Online Maori Dictionary.*’

atua  Departmental deities
hapu  Sub-tribe
hauora Wellbeing
hui  Meeting
He wairua to te kai  There is life, wellbeing and
meaning to be found in food
kai Food
Ka Ora, Ka Ako The NZ governments free, healthy
school lunch programme

mana Prestige
manaakitanga Hospitality
Maori Indigenous population of NZ
matauranga Maori  Traditional knowledge
mara kai  Traditional food garden
pa whakawairua  Spiritual leader
pou Metaphorical posts
purakau  Creation stories
rangatahi  Adolescent
tamariki ~ Children
Te Ao Maori  Maori worldview

tikanga

Customary ways of doing things

wairua The spiritual aspect
wananga Maori learning forums
whakapapa Genealogy
whanau  Family
whanaungatanga Relationships
whakawhanaungatanga The building relationships

Acknowledgements

A big thank you to all of the participants that took time out of their
busy days to share their experiences with us.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support
for the research, authorship, and/or publication of this article:
This work was supported by A Better Start, National Science
Challenge.

Ethical Statement
Ethical Approval

Ethics approval was obtained from the Eastern Institute of
Technology.

Informed Consent

Written informed consent was obtained from all participants in this
study.

ORCID iD

Rachael Glassey @ https://orcid.org/0000-0002-2629-7434

References

1. Sellberg MM, Norstrdom AV, Peterson GD, et al. Using local
initiatives to envision sustainable and resilient food systems in
the Stockholm city-region. Global Food Secur 2020; 24:
100334.

2. Pimbert M. Towards food sovereignty. https://www.jstor.org/
stable/resrep01361 (2009, accessed 13 June 2024).

3. Ministry of Health. New Zealand health survey. Ministry of
Health, 2022. https://www.health.govt.nz/publication/annual-
update-key-results-2022-23-new-zealand-health-survey.

4. Hawkes C and Parsons Brief K.1. Tackling food systems
challenges: the role of food policy. In: Rethinking food policy: a
fresh approach to policy and practice. 2019: Centre for Food
Policy. https://www.city.ac.uk/ _data/assets/pdf file/0005/
570443/7643 Brief-1 Tackling-food-systems-challenges_the-
role-of-food-policy WEB_SP.pdf.

5. Ministry of Health. Obesity statistics. 2021 https://www.health.
govt.nz/nz-health-statistics/health-statistics-and-data-sets/
obesity-statistics.


https://orcid.org/0000-0002-2629-7434
https://orcid.org/0000-0002-2629-7434
https://www.jstor.org/stable/resrep01361
https://www.jstor.org/stable/resrep01361
https://www.health.govt.nz/publication/annual-update-key-results-2022-23-new-zealand-health-survey
https://www.health.govt.nz/publication/annual-update-key-results-2022-23-new-zealand-health-survey
https://www.city.ac.uk/__data/assets/pdf_file/0005/570443/7643_Brief-1_Tackling-food-systems-challenges_the-role-of-food-policy_WEB_SP.pdf
https://www.city.ac.uk/__data/assets/pdf_file/0005/570443/7643_Brief-1_Tackling-food-systems-challenges_the-role-of-food-policy_WEB_SP.pdf
https://www.city.ac.uk/__data/assets/pdf_file/0005/570443/7643_Brief-1_Tackling-food-systems-challenges_the-role-of-food-policy_WEB_SP.pdf
https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/obesity-statistics
https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/obesity-statistics
https://www.health.govt.nz/nz-health-statistics/health-statistics-and-data-sets/obesity-statistics

Glassey et al.

10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Ministry of Business IE. Regional fact sheet: Hawke’s Bay.
2020.

McKelvie-Sebileau P, Gerritsen S, Swinburn B, et al. Nour-
ishing Hawke’s Bay: He wairua to te kai—food security, health
behaviours and wellbeing in children in regional New Zealand.
J R Soc N Z 2022; 52(4): 357-375.

Gibb S, Shackleton N, Audas R, et al. Child obesity prevalence
across communities in New Zealand: 2010-2016. Aust N Z J
Publ Health 2019; 43(2): 176-181.

Food and Agriculture Organization of the United Nations
(FAO). The white/wiphala paper on indigenous peoples’ food
systems. Rome, Italy: Food and Agriculture Organization of the
United Nations, 2021. DOI: 10.4060/cb4932en.

Reid J and Rout M. Getting to know your food: the insights of
indigenous thinking in food provenance. Agric Hum Val 2016;
33(2): 427-438. DOI: 10.1007/s10460-015-9617-8.
McKelvie-Sebileau P, Swinburn B, Glassey R, et al. Health,
wellbeing and nutritional impacts after 2 years of free school
meals in New Zealand. Health Promot Int 2023; 38(4): daad093.
McKelvie-Sebileau P, Pekepo C, Rees D, et al. Applying the
complementary knowledge bases of system dynamics and
indigenous knowledge in public health research in Aotearoa,
New Zealand. Alternative: An International Journal of In-
digenous Peoples 2022; 18(4): 576-585.

Conte KP and Davidson S. Using a ‘rich picture’ to facilitate
systems thinking in research coproduction. Health Res Pol Syst
2020; 18(1): 14. DOI: 10.1186/512961-019-0514-2.

Heke 1, Rees D, Swinburn B, et al. Systems thinking and in-
digenous systems: native contributions to obesity prevention.
Alternative: An Intern J of Indigenous Peop 2019; 15(1): 22-30.
Durie M. Understanding health and illness: research at the
interface between science and indigenous knowledge. Int J
Epidemiol 2004; 33(5): 1138-1143.

Wham C, Maxted E, Dyall L, et al. Korero te kai o te Rangatira:
nutritional wellbeing of Maori at the pinnacle of life. Nutr Diet
2012; 69(3): 213-216.

Richmond C, Steckley M, Neufeld H, et al. First nations food
environments: exploring the role of place, income, and social
connection. Curr Dev Nutr 2020; 4(8): nzaal08. DOI: 10.1093/
cdn/nzaal08.

Dennis MK and Robin T. Healthy on our own terms: indige-
nous wellbeing and the colonized food system. Crit Diet 2020;
5(1): 4-11.

Harmsworth GR and Awatere S. Indigenous Maori knowledge
and perspectives of ecosystems. In: Ecosystem services in New
Zealand—conditions and trends. Lincoln, New Zealand:
Manaaki Whenua Press, 2013, pp. 274-286.

Hovmand PS. Community bases system dynamics. Berlin,
Germany: Springer, 2014.

Eden C. Cognitive mapping. EurJ Oper Res 1988;36(1): 1-13.
Chote B, Rees D, Swinburn B, et al. Systems mapping of the
New Zealand free and healthy school lunch programme: per-
spectives from lunch providers. Nutrients 2022; 14(20): 4336.
Gerritsen S, Harré S, Rees D, et al. Community group model
building as a method for engaging participants and mobilising

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

action in public health. Int J Environ Res Publ Health 2020;
17(10): 3457. DOI: 10.3390/ijerph17103457.

Muttalib F, Ballard E, Langton J, et al. Application of systems
dynamics and group model building to identify barriers and
facilitators to acute care delivery in a resource limited setting.
BMC Health Serv Res 2021; 21(1): 26. DOI: 10.1186/s12913-
020-06014-7.

Vermillion Peirce P, Jarvis-Child B, Chu L, et al. New Zealand
healthy school lunches programme: impact evaluation. 2022.
Chote B, McKelvie-Sebileau P, Swinburn B, et al. Culture of
healthy eating and food environments, policies, and practices in
regional New Zealand schools. Int J Environ Res Publ Health
2022; 19(11): 6729.

McKelvie-Sebileau S and Swinburn B. Evidence for free school
lunches: the impact of hunger on learning. https://www.phcc.
org.nz/briefing/evidence-free-school-lunches-impact-hunger-
learning.

Garton K, Riddell C, McKelvie-Sebileau P, et al. Not just a free
lunch a logic model and evidence review for the Ka Ora, Ka
Ako| healthy school lunch programme. Pol Quarterly 2023;
19(2): 75-87.

McKelvie-Sebileau P, Swinburn B, Rees D, et al. Assessing the
potential for school lunch programme Ka Ora, Ka Ako to
enhance education, sustainability and health goals. Pol
Quarterly 2024; 20(3): 39-51.

King J, Wate D, Namukasa E, et al. Assessing value for money:
the Oxford policy management approach. Oxford, UK: Oxford
Policy Management, 2023.

Mejia Toro C and Swinburn B. Evidence for free school lunches:
are they worth investing in? https://www.phcc.org.nz/briefing/
evidence-free-school-lunches-are-they-worth-investing.
McKelvie-Sebileau P, Rees D, Swinburn B, et al. Combining
cognitive mapping and indigenous knowledge to improve food
environments in regional New Zealand. Health Promot J Aust
2022; 33(3): 631-641.

McKelvie-Sebileau P, Rees D, Tipene-Leach D, et al. Com-
munity co-design of regional actions for children’s nutritional
health combining Indigenous knowledge and systems thinking.
Int J Environ Res Publ Health 2022; 19(9): 4936.

Glassey R, Swinburn B, Haerewa RM, et al. Matauranga Maori
and kai in schools: an exploration of traditional Maori
knowledge and food in five primary schools in regional New
Zealand. Food Ethics 2023; 8(2): 17.

Nourishing Hawke’s Bay. Manaora rangatahi guidelines
campaign. https://nourishinghawkesbay.org/manaora-
rangatahi-campaign/.

Ministry of Health. Eating and activity guidelines: current
guidelines. 2021 https://www.health.govt.nz/our-work/eating-
and-activity-guidelines/current-guidelines.

Ministry of Health. Health food and drink guidance — schools.
Ministry of Health. 2021. https://www.health.govt.nz/
publication/healthy-food-and-drink-guidance-schools.
Misener L and Schulenkorf N. Rethinking the social value of
sport events through an asset-based community development
(ABCD) perspective. J Sport Manag 2016; 30(3): 329-340.


https://doi.org/10.4060/cb4932en
https://doi.org/10.1007/s10460-015-9617-8
https://doi.org/10.1186/s12961-019-0514-2
https://doi.org/10.1093/cdn/nzaa108
https://doi.org/10.1093/cdn/nzaa108
https://doi.org/10.3390/ijerph17103457
https://doi.org/10.1186/s12913-020-06014-7
https://doi.org/10.1186/s12913-020-06014-7
https://www.phcc.org.nz/briefing/evidence-free-school-lunches-impact-hunger-learning
https://www.phcc.org.nz/briefing/evidence-free-school-lunches-impact-hunger-learning
https://www.phcc.org.nz/briefing/evidence-free-school-lunches-impact-hunger-learning
https://www.phcc.org.nz/briefing/evidence-free-school-lunches-are-they-worth-investing
https://www.phcc.org.nz/briefing/evidence-free-school-lunches-are-they-worth-investing
https://nourishinghawkesbay.org/manaora-rangatahi-campaign/
https://nourishinghawkesbay.org/manaora-rangatahi-campaign/
https://www.health.govt.nz/our-work/eating-and-activity-guidelines/current-guidelines
https://www.health.govt.nz/our-work/eating-and-activity-guidelines/current-guidelines
https://www.health.govt.nz/publication/healthy-food-and-drink-guidance-schools
https://www.health.govt.nz/publication/healthy-food-and-drink-guidance-schools

Community Health Equity Research & Policy 0(0)

39. Woodward J, South J, Coan S, et al. Asset based community
development: a review of current evidence. Leeds, UK: Leeds
Beckett University, 2021.

40. Leos-Urbel J, Schwartz AE, Weinstein M, et al. Not just for
poor kids: the impact of universal free school breakfast on meal
participation and student outcomes. Econ Educ Rev 2013; 36:
88-107. DOI: 10.1016/j.econedurev.2013.06.007.

41. Vik FN, Van Lippevelde W and @verby NC. Free school meals
as an approach to reduce health inequalities among 10—12-year-
old Norwegian children. BMC Public Health 2019; 19(1): 951.
DOI: 10.1186/s12889-019-7286-z.

42. Lundborg P, Rooth D-O and Alex-Petersen J. Long-term effects
of childhood nutrition: evidence from a school lunch reform. Rev
Econ Stud 2021; 89(2): 876-908. DOI: 10.1093/restud/rdab028.

43. lllekken KE, Johannessen B, Barker ME, et al. Free school meals as
an opportunity to target social equality, healthy eating, and school
functioning: experiences from students and teachers in Norway.
Food Nutr Res 2021; 65: 7702. DOI: 10.29219/far.v65.7702.

44. Schwartz A and Rothbart M. Let them eat lunch: the impact of
universal free meals on student performance. J Pol Anal Manag
2019; 39: 376-410. DOI: 10.1002/pam.22175.

45. Blake G, Diamond J, Foot J, et al. Community engagement and
community cohesion. York, UK: Joseph Rowntree Foundation,
2008.

46. Emery M and Flora C. Spiraling-up: mapping community
transformation with community capitals framework. In: Spiral-
ing-up: mapping community transformation with community
capitals framework. London, UK: Routledge, 2020, pp. 163—179.

47. Moorfield J. Te Aka online Maori dictionary. https://
maoridictionary.co.nz/.

Author Biographies

Rachael Glassey (Te Ati Haunui a Paparangi) (PhD) is a
Senior Research Fellow at Te Kura i Awarua Rangahau Maori
Research Centre at Te Pukenga, Hawke’s Bay Campus and
manages the Nourishing Hawke’s Bay project. She is a
psycho-oncology researcher. She has over 10 years of ex-
perience as academic and is an expert qualitative researcher,
predominately in the field of health.

David Tipene-Leach is a champion for Maori health equity
and cultural safety and is widely known for his innovative
work in prevention strategies for sudden infant death syn-
drome. More recently, he has been looking at the values and
wisdom of Indigenous food systems and how matauranga
Maori should underpin pathways that make the food eco-

system more robust. He also has a body of work in the ar-
chiving of mid-to-late te reo Maori manuscripts of the Re-
pudiation Movement of Hawke’s Bay.

David Rees is a founding partner of Synergia Ltd, a research
and consultancy organisation based in Auckland and Wel-
lington. Since the early 1980s, has undertaken a lifelong
study of the system sciences, taking courses and programmes
with leading thinkers and academic institutions in the United
States. His work and research focus on bringing his combined
interests in qualitative and quantitative systems methods to
assist in areas such as policy, strategy, population health and
service design in health, education and social care. David is
an Honorary Lecturer at Auckland University’s School of
Population Health and also presents on the application of
System Thinking and System Dynamics to issues of health,
education and social care at several other universities and
government institutions. David has a PhD from Victoria
University, Wellington, which focused on programmes to
improve care for people with chronic conditions within the
primary health care sector in New Zealand.

Boyd Swinburn (MBChB, MD) FRACP, FNZCPHM, is
Professor of Population Nutrition and Global Health at the
University of Auckland, New Zealand and Honorary Pro-
fessor, Global Centre (GLOBE), Deakin University, Aus-
tralia. He trained as an endocrinologist and has conducted
research in metabolic, clinical and public health aspects of
obesity. His major research interests centre on community
and policy actions to prevent childhood and adolescent
obesity, and reduce, what he has coined, “obesogenic” en-
vironments. He leads the INFORMAS initiative (Www.in-
formas.org) to monitor and benchmark food environments in
over 60 countries. He established WHO’s first Collaborating
Centre on Obesity Prevention at Deakin University in 2003,
led two Lancet Series on Obesity in 2011 and 2015, was co-
chair of World Obesity Policy & Prevention section 2009 to
2019 and co-chair of the Lancet Commission on Obesity
2015 to 2019. He has been an advisor on many government
committees, WHO Consultations and large scientific studies
internationally.David Tipene-Leach (Ngati Kere, Ngati
Manuhiri) is Professor of Maori and Indigenous Research at
Te Pukenga, Hawke’s Bay and co-Director of Te Kura i
Awarua Rangahau Maori Research Centre. He is a Distin-
guished Fellow of the Royal New Zealand College of General
Practitioners and a Fellow of the New Zealand College of
Public Health Medicine.


https://doi.org/10.1016/j.econedurev.2013.06.007
https://doi.org/10.1186/s12889-019-7286-z
https://doi.org/10.1093/restud/rdab028
https://doi.org/10.29219/fnr.v65.7702
https://doi.org/10.1002/pam.22175
https://maoridictionary.co.nz/
https://maoridictionary.co.nz/

	Food Systems, Indigenous Knowledge and Systems Thinking: A Case Study in Regional New Zealand
	Introduction
	Knowledge Systems and Methods
	Mātauranga Māori
	Systems Thinking
	Evaluations

	Project Pou/Principles
	Working With the Community
	Working With Schools
	Simulation Modelling
	Working With Rangatahi

	Cohesion and Integration

	Discussion
	Conclusions
	Appendix
	Glossary
	Outline placeholder
	Appendix A


	Acknowledgements
	Declaration of Conflicting Interests
	Funding
	Ethical Statement
	Ethical Approval
	Informed Consent

	ORCID iD
	References
	Author Biographies


