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ABSTRACT

Issue Addressed: Food system sustainability is a broad goal, contributing to resilience, positive health, equity, cultural, envi-
ronmental and economic outcomes. This study aims to understand the essential components on the journey towards “sustainable
food systems” in New Zealand's, Hawke's Bay (HB) region.

Methods: Seventeen qualitative semi-structured interviews were conducted to identify barriers, facilitators and potential inter-
ventions for improving a sustainable food system. Cognitive mapping (CM) was utilised, generating causal links between themes
to answer the question: “What would it take to enhance the HB region to sustain a resilient food ecosystem to supply local people
with local food?”.

Results: Three key themes were revealed: community engagement, the establishment of a local distribution system and fostering
trust between growers and consumers. Community engagement was the most critical factor, highlighting the need for partner-
ships with local Iwi (tribe) and hapt (subtribe), support for local and community-based business models, economic sustainability
and whakapapa of kai (genealogy of food) education. Establishing a local distribution system was identified as crucial to enhance
the efficiency of food distribution and ensure repurposing of surplus food. Fostering trust between growers and consumers is
needed to achieve this goal.

Conclusions: These findings underscore the role of community-centric solutions in cultivating a sustainable food system.
Rooted in the specific needs and aspirations of the community, the results offer valuable insights into the development of a sus-
tainable food system in HB.

So, What: Through leveraging cognitive mapping, this study provides a novel framework for enhancing community engagement
and establishing a local distribution system.

1 | Introduction environment. Data on food security highlights the disparities
within New Zealand, showing that 30% of children in the most
Our food systems, as currently designed, are generating neg- disadvantaged areas live in households where food insecurity

ative outcomes, especially for food security, health and the is a regular issue, compared to just 4.6% in wealthier areas and
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that Maori (26.4%) and Pacific (37.3%) communities experience
higher levels of food insecurity than their European counter-
parts (10.9%) [1]. These figures underscore the inequities in ac-
cess to adequate nutrition and the associated increases in the
cost of living have further exacerbated the problem [2]. On the
health front, alarming statistics indicate that one in three New
Zealand adults over the age of 15 is classified as obese, and one
in 10 children faces similar health challenges [3]. These trends
point to the growing public health crisis fuelled by our current
food system, which is not only affecting individual well-being
but also contributing to rising rates of preventable diseases.
Moreover, the current food system lacks resilience, particularly
in the face of major stressors, such as extreme weather events
driven by climate change, global pandemics and economic re-
cessions [4]. Inequities are designed into the system, allowing
systemic biases to shape outcomes across society, especially dis-
advantaging those with lower financial means and leading to
widespread food insecurity [5]. The consensus that our current
capitalist food system is failing people has led to an increasing
global movement towards more sustainable food systems [6].

These systemic failures have contributed to food insecurity be-
coming a significant issue in New Zealand. Twenty-one percent
of households with children in New Zealand struggle to provide
an adequate supply of food [7]. Maori disproportionately expe-
rience food insecurity and are overrepresented in areas of high
deprivation. As of 2023, Maori comprised 28.6% of the popula-
tion in the Hawke's Bay region, exceeding the NZ national aver-
age of 17.8%, [8]. In addition, Hawke's Bay food insufficiency is
much higher than the national average [9]. Local research found
that 16.8% of students in Hawke's Bay reported facing food in-
sufficiency within their households and only 12.9% of individu-
als met the national guidelines for vegetable consumption whilst
39.6% met the guidelines for fruit consumption [9]. Hawke's Bay
households frequently experience food insecurity and lack ac-
cess to local food [10]. This is despite Hawke's Bay being the 9th
largest contributor to New Zealand's economic landscape, con-
tributing $6.6 billion in GDP, comprising 3% of the nation's total
GDP. Notably, the Port of Napier located in Hawke's Bay played
a vital role in facilitating $5.0billion worth of New Zealand's
goods trade in 2019 alone [11]. Meat and fruit are the region's
primary exports [12], showcasing its ability to produce a wealth
of local and nutritious produce. However, this highlights a focus
on serving international markets rather than meeting the needs
of local consumption.

Food insecurity is a predictor of poor physical and mental health
[13], and the food system needs to be more sustainable, equita-
ble and resilient to better support health and well-being [6]. The
overarching objective of this study is to explore the dynamics
of the local food system and its actors in order to understand
what is required to move more towards a local, sustainable food
system that can contribute to reducing food insecurity. In this
context, a “sustainable food system” is defined as an overarching
concept that incorporates the principles of the quadruple bottom
line [14]: community health, environmental sustainability, local
economic development and [Maori] culture. Achieving food se-
curity and resilient food systems is a part of this development.

This study was part of the Nourishing Hawke's Bay (NHB) ini-
tiative in the Hawke's Bay region. NHB embarked on a project

in 2020 aimed at enhancing community wellbeing through
improving the access of children to healthy food. The initial
focus of NHB was on food security, with a particular emphasis
on schools in areas of high Maori population. Taking a broader
food systems approach, the focus has turned to engaging food
growers, manufacturers, retailers and communities in the ex-
ploration of the potential benefits of a local and sustainable food
system for environmental sustainability and community pros-
perity. The key question is, “What would it take to enhance com-
munity involvement within the Hawke's Bay region to sustain a
resilient food ecosystem supplying local people with local food?”

This study uses cognitive mapping [15] to describe and commu-
nicate the insights of community stakeholders about the barriers
and aspirations for more sustainable food systems in Hawke's
Bay and enable a rich understanding of the shape of a “regional
food system map and collective action plan”. The development of
a regional food system map and collection plan aims to identify
the agricultural stakeholders in the region and determine which
of them are willing to collaborate with the community. The
goal is to co-create an action plan outlining key interventions
that will collectively contribute to building a sustainable food
system. Cognitive mapping enables the breakdown of complex
research questions, the establishment of priorities for follow-up
studies, and the clarification of abstract concepts [16]. This ap-
proach offers an open-ended opportunity for stakeholders within
the Hawke's Bay region to engage and contribute meaningfully.
This is grounded in the principles of co-design, emphasising the
importance of shaping solutions based on genuine community
needs rather than preconceived assumptions. We have mapped
the region's aspirations, and challenges, and identified “key
interventions” (desired changes over time) as focal points for
interventions. By understanding barriers to and facilitators of
increased access, the project has worked with the community to
identify interventions that increase the community's access to
healthy and affordable food, reducing the dependence of many
families on food banks and other social supports [17]. Thus, this
paper aims to demonstrate the benefits of employing cognitive
mapping as a tool to create visual representations that accurately
capture the region's unique challenges and aspirations. The use
of cognitive mapping allows for the development of a nuanced
depiction grounded in the genuine needs and perspectives of the
local community, rather than being shaped by external assump-
tions or generalised frameworks. By illustrating the lived experi-
ences and insights of the community, this approach ensures that
the visual models reflect a more authentic and context-specific
understanding of the barriers and opportunities present within
the region. Throughout this article, Maori terms and concepts
are integral to the discussion. To ensure clarity and accessibility,
these terms are explained in detail in the Glossary.

2 | Materials and Methods
2.1 | Participants

Qualitative, semi-structured interviews, using cognitive map-
ping [18], were conducted with local stakeholders involved in the
community's food system, utilising purposive sampling to ensure
a diverse range of stakeholders. Using this technique, partici-
pants were purposively selected based on specific characteristics
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to ensure a comprehensive representation of the community's
food system. These characteristics included locational diversity
within the Hawke's Bay region, the variety of products produced
or handled, the range of organisational sizes, the spectrum of
business models employed and the distinctiveness of organisa-
tional cultures. Between August and December 2023, 17 regional
stakeholders from various organisations were interviewed. These
organisations included charities, growers, community gardens,
not-for-profit or food rescue groups, educators, agricultural associ-
ations, harvesters, distributors, retailers and councils.

A total of 17 interviews were conducted; 14 were conducted face-
to-face, and three were conducted online. The average length
of the interviews was 52min. The interviews ranged in dura-
tion, with the shortest interview being 27min and the longest
interview lasting 2h and 31min. Stakeholders were contacted
directly via phone and email, receiving information sheets
alongside invitations. All stakeholders provided signed con-
sent. The interviews were conducted by three of the authors and
were audio-recorded for analysis, which included extracting
notes, direct quotes and themes. Ethics approval for the study
was obtained from the Eastern Institute of Technology (REF:
EA09210623).

2.2 | Data Collection

The interview questions were developed collaboratively by
Authors A.K.S., R.G. (senior research fellow), and D.R. (system
mapping and cognitive strategies specialist). These questions
were designed using cognitive frameworks that focus on gen-
erating causal connections. As a result, they were intentionally
semi-structured to allow interviewees the flexibility to share
their insights and perspectives on food systems.

Outcomes represent the consequences resulting

from the actions.

Actions represent what needs to be done for the

consequences to be realised.

Drivers represent the core assumptions about
the world that influence the actions we wish to

take.

FIGURE1 | Key drivers, actions and outcomes.

The interviews used cognitive mapping to elicit ideas on key
concepts, to identify the causal relationship between them, and
to better understand what is involved in the potential develop-
ment of a local, sustainable food system. Analysis involved ex-
tracting barriers and solutions articulated by the stakeholders
during the cognitive mapping interviews. Cognitive mapping is
avisual method to encapsulate a stakeholder's viewpoint regard-
ing a problem or issue, as well as their organisation's connection
to that issue [19]. Developing the cognitive mapping map facili-
tates stakeholders' reflection and sense-making throughout the
process, generating interconnected concepts and arrows repre-
senting causal relationships [18]. There is a three-layer structure
integrated into the tool of cognitive mapping that helps organise
data (see Figure 1).

The extract, shown above, illustrates the focus on identifying
key drivers, actions and outcomes. By breaking down complex
ideas into these categories, it becomes easier to understand
how different elements interact and influence each other. A
cognitive map was developed from each individual interview
and then combined to form a composite map. The composite
map offers a visual representation of thematic data arising
from the 17 interviews, enhancing understanding of the un-
derlying issue. The remainder of this section describes the key
issues that emerged in the interviews and the process of devel-
oping the composite map. The final section then describes the
findings in detail.

2.3 | Analysis
The analysis of the interviews was led by A.K.S., and sec-

ondary analysis was conducted by D.R. These interviews em-
ployed a six-step method (Figure 2). The process began [step

OUTCOMES

ACTIONS

DRIVERS
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1] with a review of interview notes, extracting themes and
quotes and organising them into two main categories for each
interview: themes of aspirations and barrier identification.
Thus, main themes were identified and explored for causal
connections, visually represented by connecting arrows that
indicated positive or negative relationships. In step 2, the
extracted notes were transcribed onto physical sticky notes
and arranged on a large table to construct a cognitive map.
Revisiting notes and listening to recordings deepened the au-
thors understanding of relationships between themes. In Step
3, these were transferred to the online platform, Kumu [20].
In step 4, the maps were reviewed by other members of the
research team. In step 5, the individual maps were reviewed
by those interviewed.

Step 6 utilised the feedback from those interviewed to modify
the individual maps and develop a composite map, reflecting key
ideas from the stakeholders. Its purpose was to create a single,
visual representation of the key ideas expressed in the individual
cognitive maps produced by each stakeholder. The procedure for
developing a composite map involves integrating similar themes
from each individual map into common themes. This approach
enables a more comprehensive understanding of stakeholders'
needs, resources and patterns.

3 | Findings

3.1 | The Cognitive / Composite Themes Derived
From the Engaged Stakeholders

In total, across the original 17 individual maps, 278 concepts
were extracted. Amongst these, 186 were identified as “duplica-
tions”, of the same idea but with differing wording. For example,
“A need for a healthier community”, “Health and wellness”, and
“Overall community wellbeing” were merged under the phrase
“Community health and wellbeing”. Consequently, these 186
“duplications” were condensed and merged into 38 concepts that
captured the key ideas of the 17 stakeholders to develop the com-
posite map data. These 38 concepts were mentioned by at least
two of the stakeholders.

Interviews

The individual maps generated in this study provided a de-
tailed representation of the existing food system in the region
and proposed an integrative model aimed at establishing a
complementary “local food for local people” system, with the
goal of enhancing the sustainability of food systems within
the area.

The most frequent theme across the cognitive maps was “com-
munity engagement”, discussed by 65% of the stakeholders.
Fifty-nine percent of stakeholders referred to the importance
of health and wellbeing within the community, alongside
the necessity for “robust and innovative designs” within the
food industry. Fifty-three percent of the stakeholders dis-
cussed “inflation and expense of food”, “local networks and
partnerships”, and the importance of “matauranga Maori
(Maori knowledge)” being implemented within the realm of
agriculture. Forty-seven percent of stakeholders included the
significance of “Location”, “Impacts of natural disasters”,
“Food education”, and “Current distribution systems”. Of the
38 concepts, 21 were used in the composite map as they had a
strong causal link to the development of a local, “sustainable
food system”. The other 17 concepts, whilst expressing an im-
portant issue for those interviewed, had limited relevance to
sustainable food systems.

Figure 3 presents the causal links between drivers, actions and
the desired outcome of a local, sustainable food system. For ex-
ample, “Local and community-focused business models” supports
greater “community engagement”, the development of “nurtur-
ing networks and relationships with similar regional industries”
and “Education Pathways for Smaller Growers” “Education
pathways for smaller growers” emphasises the importance of
equipping smaller growers with the knowledge and skills nec-
essary to grow their business, “capital access for local growers”,
and for supporting “Food Education within the Community—the
Whakapapa of Your Kai (genealogy of food), that is, educating
the community about the origins and heritage of their food. This
then supports the growth of “matauranga Maori and kaitiaki-
tanga” supporting the growth of traditional ecological knowl-
edge and sustainable practises in modern food systems. These
actions lead to cultivating a “Passion for All Things Food” within

Reviewed

, Analysised Highlighted Put into Used sticky
with — : B — — /
) recordings l notes, &
stakeholders g variables themes e note analysis
STEP ONE STEP TWO
Composite All themed Completing Sent to Review Gavaiopedich
map € concepts €= feedback & ummmm— stakehOlders @ummmmmm— by — cognitive
developed extracted finalising for feedback colleagues ma.
map P
STEP SIX STEP FIVE STEP FOUR STEP THREE

FIGURE2 | Step 1-6 interview analysis map.
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Sustainable
food system

Passion for OUTCOMES
all things
food

Matauranga
Ervironmentst % Maori and kaitiakitanga

Economic, and preservation (ﬁgrgﬁg Vﬁ'é?
financial sustainability against it) +

Food security
through donations + +
of surplus
food
Market access

for organic +
Accessible, & industries
consistent,
and affordable , 4
local food.
A
i Community centric +
food system
¥
Local distribution
+ Tangata whenua
land use

Robust strategies

in local infrastructure Local Iwi and

hapi partnerships i
) | and networks

Current distribution
system

FIGURE3 | Composite map.

the community. This passion includes appreciating food's cul-
tural, nutritional and environmental significance and promot-
ing local food initiatives. This passion, along with four other key
concepts, —“accessible consistent and affordable food”, “food
security through the donations of surplus food”, “economic
and financial sustainability” and “environmental preserva-
tion”—contribute to the development of a “Sustainable food sys-
tem”. This composite map describes the many causal pathways
that interact to deliver the overall outcome of a “sustainable food
system”.

3.2 | Key Intervention Points

This section describes in detail two key concepts in the map:
“Community engagement” and “local distribution” that emerged
as key interventions and were given high priority by those
interviewed.

3.21 | Community Engagement

Community engagement surfaced as the predominant theme
across 11 interviews, underscoring its importance in driving or-
ganic marketing, foster trust between growers and consumers
and promoting education on food within the community. As one
stakeholder noted “The key to unlocking the future is around
fostering partnership” and “We really need to come together as
we all seem to be sharing the same issues.” These sentiments
highlight the shared understanding amongst stakeholders of the

Food education

within the
community -
the whakapapa
Capital access of your kai
for local growers
¥
e + ACTIONS
Trust between
the growers
and the community
+ Education pathways
for smaller
growers
Community engagement
+ +
+
Nurturing networks
and relationships
with similar >
regional industries
DRIVERS

Local and community-
Jocused business
B models

need for collective action and collaboration to address mutual
challenges within the community.

3.3 | Composite Cognitive Map Focus on Key
Intervention #1—Community Engagement

Figure 4 extracts the key concepts connecting community
engagement to the sustainable food system. Illustrated are
10 key concepts that contribute to increased productivity of
the sustainable food system. These concepts shed light on the
interconnected concepts shaping community dynamics. The
first variable highlighted was the importance of “Local Iwi
(tribe) and hapii (subtribe) partnerships” which emphasise the
significance of cultivating relationships with Indigenous com-
munities, envisioning a more collaborative approach to land
stewardship. These alliances were discussed to not only facil-
itate economic opportunities for communities but also under-
score the imperative of environmental preservation and pest
management. The variable of “Local and community-focused
business models” highlights the value of family-owned en-
terprises. These models differentiate between familial, com-
munal and Iwi ownership, but all emphasise the quadruple
bottom line: community health, environmental sustainabil-
ity, local economic development and Maori culture, rather
than focusing solely on profit. This approach strengthens the
bond between businesses and the community by promoting
cultural synergy, future community wellbeing and meaning-
ful engagement opportunities. These two concepts, “Local
Iwi and hapt relationships and networks” and “Local and
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Sustainable
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Community centric
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(working with
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+
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within the
community -
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and the community
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+

s +
Local Iwi and

hapu partnerships
and networks

FIGURE 4 | Community engagement concepts.

community focused business models” contribute to increasing
“Community engagement”.

The outcome for increase of community engagement will
boost the “Trust between the growers and the community”.
This variable, demonstrated within the map, is an important
aspect to sustainable food systems. Establishing trust between
growers and consumers requires personal connections and
time investment, emphasising the importance of understand-
ing and respecting community culture. Building this trust not
only fosters stronger connections but also promotes education
within the community, nurturing a deeper appreciation for
the food ecosystem.

Through trust, both “Community centric food system” and
“Food education within the community—the whakapapa of
your kai” is enhanced. The food education highlights the need
for food genealogy awareness amongst individuals and organ-
isations. Understanding the origins and cultivation processes
of food fosters a nutrition-conscious community. Through ed-
ucational resources and workshops, communities can deepen
their understanding of food systems, fostering greater engage-
ment and informed consumer behaviours. Together, these fac-
tors form a comprehensive framework for understanding and
enhancing community engagement, emphasising collaboration,
sustainability and cultural awareness.

Local and community
focused business
models

Through these pathways, enhanced through trust, an outcome
path of “Economic and financial sustainability” is then high-
lighted, emphasising the importance of efficiency and pro-
ductivity. By achieving economic stability, communities can
better adapt to change and fulfil social responsibilities without
undue financial pressure. This stability enables a more condu-
cive environment for community engagement and collaborative
initiatives.

Lastly, with the implementation of the variable noted,
“Matauranga Maori and kaitiakitanga (working with the land
not against it)”, the enhancement of “Environmental preserva-
tion” and “Passion for all things food” will be increased as an
outcome of the principles of kaitiakitanga (guardianship and
protection). Thus, alongside “Economic, and financial sustain-
ability”, this casual pathway can deliver the desired outcome of
a sustainable food system.

3.3.1 | Local Distribution

The establishment of a local distribution system emerged as a
key objective within the community to fulfil the aspiration of
increasing locally sourced food for local people. This variable
was seen as crucial in fostering social responsibility, enhancing
community engagement and improving operational efficiency.

6 of 10

Health Promotion Journal of Australia, 2025

858017 SUOLULIOD 9AITE.1D) 9{cfedl|dde Uy Ag peusencb aie sjoie YO ‘8sn JO S9N 1oy ARlq 1 8UIjUQ AB]1/M UO (SUO N IPUOD-PUE-SIBYW0D A8 |1 AReIq 1 pUI|UD//:SANY) SUONIPUOD PUe sWe | 8y} 88s *[6202/c0/8T] Uo Ariqiauliuo &M ' YiEeH JO ASIUIN - HOV31-3N3d 1L AIAVA Ag TE00L B ldu/200T 0T/10p/wW0d A8 1mARiq 1 puljuo//Sdny woly papeo|umod ‘Z ‘SZ0Z ‘LT9TT0ZZ



Sustainable
food system
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system

FIGURES5 | Current distribution.

This was supported by comments from a local education adviser
stakeholder:

We need a [local] distribution hub that sources food
locally only and can also charge food that cannot
be accessed locally, but everything that can will be
sourced locally. I believe it would generate massive
opportunities in all assets, and in the school's point
of view, we would have a supply distributor who will
understand our needs because they will understand
the program and understand the needs for our schools
and children.

Stakeholders felt that this imbalance of trust for the local dis-
tribution system could translate into reduced productivity
and diminished social responsibility within both the com-
munity and relevant industries. Further evidence for this was
extracted from our stakeholders; 47% highlighted concerns
regarding the unreliability of the oligopoly in retail supermar-
ket's systems or the absence of a community distribution net-
work capable of facilitating surplus deliveries for charitable
causes and community initiatives. Thus, the prevailing cur-
rent state of supply of locally sourced food from the region
indicates inefficiency and a lack of reliable infrastructure.

Stakeholders desired a higher percentage of locally sourced food
to be circulated within the region. It was understood that the
best narrative to achieve this is by developing a local distribu-
tion system. This desired distribution system should differ from

preservation

Economic, and
financial sustainability

+ +

Market access
for organic
industries

Capital access

Local Iwi and for local growers

hapu partnerships
and networks

+
+

Education pathways

NUnUring networks for smaller
and relationships growers
with similar
regional industries
& +

Local and community
facused business
= models

existing ones that currently influence the food system. This is
discussed further in the discussion section.

3.4 | Composite Cognitive Map Focus on Key
Intervention #2—Local Distribution

Figure 5 illustrates the importance of “local distribution” in de-
veloping a sustainable food system with an emphasis on locally
sourcing food for local people.

The driver of this map is the “Current distribution system”.
Stakeholders expressed the lack of responsibility and reliance of
the current distribution, thus demonstrating the negative influ-
ence this variable has within the connected paths. For example,
“Robust strategies in local infrastructure” represented by a solid
line and a positive impact (+), influences “Local distribution”.
Thus, indicating the importance of efficient and effective dis-
tribution networks within the community. “Local Distribution”
is highlighted as a critical variable, playing a big role in the en-
hancement of the “Community-centric food system” variable.

“Local Iwi and hapt partnerships and networks” again provide a
path of envisioning a collaborative approach to land stewardship,
thus generating an efficiency to a community-centric food system.

At the core of the map is the location of a community-centric
food system which directly benefits from local distribution. This
community-centric food system is based on the co-design to cre-
ate a cooperative link between food producers and consumers,

7 of 10

858017 SUOLULIOD 9AITE.1D) 9{cfedl|dde Uy Ag peusencb aie sjoie YO ‘8sn JO S9N 1oy ARlq 1 8UIjUQ AB]1/M UO (SUO N IPUOD-PUE-SIBYW0D A8 |1 AReIq 1 pUI|UD//:SANY) SUONIPUOD PUe sWe | 8y} 88s *[6202/c0/8T] Uo Ariqiauliuo &M ' YiEeH JO ASIUIN - HOV31-3N3d 1L AIAVA Ag TE00L B ldu/200T 0T/10p/wW0d A8 1mARiq 1 puljuo//Sdny woly papeo|umod ‘Z ‘SZ0Z ‘LT9TT0ZZ



fostering a mutually beneficial relationship within the food sys-
tem. The desired system could support sustainable food systems
through donations of surplus food, addressing both food avail-
ability and waste reduction.

The “Economic and financial sustainability” variable is the con-
nection that local sourcing supports economic stability within
the community by creating jobs and supporting local businesses
through a circular economy type model. Local and community-
focused business models ensure that the economic benefits of
food production are retained within the community, fostering
economic resilience and sustainability. By focusing on local
businesses, the food system supports organic industries and re-
duces the environmental impact associated with long-distance
food transportation. Improving market access for organic indus-
tries and providing capital access for local growers ensures that
local farmers can sustain and expand their operations. Through
this, further education pathways for smaller growers further
support local food production by providing the necessary skills
and knowledge to thrive in the local market.

Thus, by focusing on accessible, consistent and affordable local
food, food security through donations, environmental preserva-
tion and local economic and financial sustainability, this path
aims to build a more sustainable food system.

4 | Discussion

This paper discusses the use of cognitive mapping to capture
community stakeholders' perspectives on barriers and aspira-
tions for sustainable food systems in Hawke's Bay. The process
emphasised co-design principles, focusing on understanding
community needs by involving food growers, manufacturers,
retailers and communities. The study explored the potential en-
vironmental and community benefits of a broader sustainable
food system approach.

The engagement of community players and the establishment
of a local distribution system are considered by the commu-
nity to be the most important elements needed to create a local
sustainable food system. Our use of cognitive mapping also
revealed that a community-centric food system should specif-
ically highlight partnerships with local Iwi and hapt and sup-
port local and community-focused business models and their
economic sustainability. Education about the whakapapa of kai
also scored highly in stakeholder feedback. The feedback from
our stakeholders highlights that understanding the whakapapa
of kai involves appreciating the history of the land and the food
it produces. Stakeholders noted that when they understand the
genealogy of the food they consume, grow, or distribute, they de-
velop a deeper respect for both matauranga Maori and the food
itself. This concept is illustrated in the composite map (Figure 3).
These elements contribute to the food security of whanau (fam-
ily), the efficiency of food distribution, ensuring surplus food
reaches those in need and environmental preservation. Attention
to local distribution, market access and education for growers
will ensure that the community can sustain itself and thrive.

Enhancing community engagement, as we have found, and fos-
tering trust between local growers and consumers is known to

encourage health-promoting behaviours and boost the overall
health and wellbeing of the community [21]. Recognising and
respecting the cultural nuances of the community is paramount
in cultivating trust and fostering a deep connection between
growers and the community [22]. The preferred path to change
involves collaborative efforts between growers and community
members, leading to beneficial economic growth for the en-
tire region. By influencing a sustainable food system, this col-
laboration can secure a steady flow of revenue throughout the
community, mitigating the impacts of external factors such as
COVID-19, which disrupted economic stability in recent years
[6]. This empowers the community to co-design efforts to sus-
tain the food system, foster knowledge and education about the
whakapapa of kai, and drive significant economic growth within
the region. Community engagement was central in discussions
with stakeholders concerning workforce needs, donations, trust
amongst growers and networking opportunities with local Iwi
and other stakeholders within the food ecosystem. Conversely,
the feared consequence of no change represents a loss of connec-
tion between customers and suppliers, potentially ceding power
to oligopoly markets. This scenario could limit market access for
local growers, leading to larger organisations controlling local
land and severing ties not only with local communities but also
with the land itself [23].

The cognitive maps also indicated that increasing community
involvement necessitates supporting family-owned businesses
and ensuring their economic and financial sustainability. These
concepts are interconnected, and improvements in one area
are likely to have positive ripple effects on others. Additionally,
supporting locally focused business models and enhancing eco-
nomic stability within the community can create a more en-
gaged local food network [24]. Educational initiatives about the
origins and cultivation processes of food can deepen community
engagement by fostering a better understanding and apprecia-
tion of the local food system.

The local distribution system was identified through the cog-
nitive maps as a critical step towards improving the efficiency
and sustainability of the food system. This system would serve
as a hub for sourcing and distributing locally grown produce,
enhancing the availability of fresh, local food to the community
and reducing reliance on external markets. Thus, this initiative
involves setting up a locally owned and operated distribution
system that can efficiently handle and distribute surplus food
to those in need whilst fostering community engagement [25].
This approach affords larger organisations the opportunity to
contribute surplus goods without disrupting their current opera-
tions. Locally owned and operated distribution systems become
a focal point for community engagement, facilitating conversa-
tions about the growers and fostering trust between producers
and consumers [26].

This system could bridge the gap between growers and consum-
ers, promoting trust and cooperation within the food ecosystem
[25]. This serves as a primary metric for measuring community
engagement and sustaining local grower networks throughout
the region. Although additional action plans may be proposed
to enhance efficiency, the lack of available data restricts such
developments to theoretical frameworks at present. Conversely,
the feared consequence of no change within the community
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involves a continued reliance on large oligopoly transportation
organisations, which are often unreliable for perishable goods,
easily disrupted, and do not support local community-driven
initiatives [27]. This scenario risks further alienating growers
from the community and exacerbating food insecurity.

By employing cognitive mapping, we have enhanced our un-
derstanding of the stakeholders within the Hawke's Bay region,
which is crucial for developing a community-centred approach
to fostering a sustainable food system. Cognitive mapping serves
as a powerful tool for visualising and analysing the complex
network of relationships, perceptions and priorities amongst
stakeholders [28]. This method allowed us to capture and in-
terpret diverse viewpoints, uncovering both the barriers and
aspirations unique to this region. The importance of cognitive
mapping lies in its ability to facilitate an integrative approach
[29, 30]. It highlights how stakeholders perceive their roles and
interactions within the food system, revealing insights into the
collective actions required to build robust local networks.

An example of how Suzanne Killing Wood's 2008 case study [31],
Asset-Based Community Development: A Case Study, explores
the implementation of asset-based community development
(ABCD) in a disadvantaged neighbourhood. The ABCD frame-
work emphasises identifying and utilising local assets—such
as individual skills, talents and community resources—to
empower residents and drive positive change from within the
community. Through participant observation and in-depth in-
terviews, Wood analysed the transformation within the com-
munity following the establishment of a new community centre.

Suzanne Killing Wood's initiative successfully brought the
community together by focusing on its existing strengths and
providing a central hub for collaboration. Rather than impos-
ing solutions, the initiative emphasised local ownership by
encouraging active resident participation in decision-making
processes, which could influence policy to better support food
sustainability. Community engagement in the case study was
characterised by inclusivity, relationship-building and adapt-
ability. Trust was cultivated through one-on-one conversations,
small group discussions, and the celebration of local successes,
reinforcing a sense of shared achievement and purpose.

Thus, future research should examine these key interventions
through the ABCD framework and a stakeholder perspective to
create a regional asset inventory. This approach will help identify
community assets, address challenges, how and when commu-
nity collaboration can occur, and offer insights into how policy
can better support food sustainability [32] in the Hawke's Bay
area. Ultimately, this research could provide an opportunity
to develop a comprehensive action plan and regional food sys-
tem map, guiding the region towards sustainable food system
outcomes.

This approach ensures that our next steps are informed by a
deep, contextual understanding of the local dynamics, paving
the way for a more sustainable food system in Hawke's Bay.
We acknowledge that, whilst there are many components to
implementing a local sustainable food system, this work has
highlighted what a specific community sees as important lever-
age points. By involving community members throughout the

process, we are fostering deeper engagement and collaboration,
and interest in using the map as a basis for developing a long-
term action plan.

5 | Conclusions

The cognitive mapping process helped us to reveal the com-
munity's priorities for building a sustainable food system. This
approach has highlighted the importance of community en-
gagement and the establishment of a local distribution system
by integrating local Iwi and hapu, supporting family-owned
businesses, and emphasising educational initiatives about the
whakapapa of kai. The map offers a roadmap for enhancing
community involvement and achieving a future where local
food is abundant, accessible and valued. This strategy not only
aims to bolster food security and improve distribution efficiency
but also supports environmental preservation. Furthermore, in-
corporating Maori perspectives into the food system strengthens
local networks, promotes culturally aligned business practises,
and ensures that surplus food reaches those in need. This holis-
tic approach fosters greater community resilience and economic
sustainability.

Nomenclature
Hapt subtribe
Iwi tribe
kaitiakitanga guardianship

matauranga Maori Maori knowledge

whakapapa of kai  genealogy of food
whanau family
Acknowledgements

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

Ethics Statement

Ethics approval was obtained from the Eastern Institute of Technology
(EA09210623).

Consent

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

Conflicts of Interest

The authors declare no conflicts of interest.

Data Availability Statement

The data that support the findings of this study are available from the
corresponding author upon reasonable request.

References

1.C. P. Monitor, “Children Without Consistent Access to Enough
Healthy Food or Healthy Food by Ethnicity,” 2021, https://www.
childpoverty.org.nz/measures/food#:~:text=In%202020/21%200ne%
20in,the%20technical%20report%2C%20click%20here.

90f 10

858017 SUOLULIOD 9AITE.1D) 9{cfedl|dde Uy Ag peusencb aie sjoie YO ‘8sn JO S9N 1oy ARlq 1 8UIjUQ AB]1/M UO (SUO N IPUOD-PUE-SIBYW0D A8 |1 AReIq 1 pUI|UD//:SANY) SUONIPUOD PUe sWe | 8y} 88s *[6202/c0/8T] Uo Ariqiauliuo &M ' YiEeH JO ASIUIN - HOV31-3N3d 1L AIAVA Ag TE00L B ldu/200T 0T/10p/wW0d A8 1mARiq 1 puljuo//Sdny woly papeo|umod ‘Z ‘SZ0Z ‘LT9TT0ZZ


https://www.childpoverty.org.nz/measures/food#:~:text=In 2020/21 one in,the technical report%2C click here
https://www.childpoverty.org.nz/measures/food#:~:text=In 2020/21 one in,the technical report%2C click here
https://www.childpoverty.org.nz/measures/food#:~:text=In 2020/21 one in,the technical report%2C click here

2. L. Ensor, “Food Security is a Health Issue for New Zealanders Te
Whatu Ora,” 2022, https://www.nmdhb.govt.nz/news-and-notices/
food-security-is-a-health-issue-for-new-zealanders/#:~:text=Food%
20Security%20is%20defined%20as,and%20needing%20assistance%20.

3. Ministry of Health NZ, “Obesity|Te Mate Momona,” 2025, https://
www.health.govt.nz/strategies-initiatives/programmes-and-initi
atives/obesity.

4. E. Holt-gimenez, A Foodie's Guide to Capitalism (NYU Press, 2017).

5.New Zealand Productivity Commission, “A Quantitative Analysis
of Disadvantage and How It Persists in Aotearoa New Zealand,” 2023,
https://www.treasury.govt.nz/sites/default/files/2024-05/pc-ing-fcfa-
afcfa-quantitative-report-final-july-2023.pdf.

6. Public Health Advisory Committee, “Rebalancing Our Food System,”
2024, https://www.health.govt.nz/system/files/documents/publicatio
ns/rebalancing-our-food-system-may2024.pdf.

7. Ministry of Health, “Annual Update of Key Results 2022/23: New Zea-
land Health Survey,” 2023, https://www.health.govt.nz/publication/
annual-update-key-results-2022-23-new-zealand-health-survey#ftné.

8. N. Z. Stats, “2023 Census Population Counts (by Ethnic Group, Age,
and Maori Descent) and Dwelling Counts,” 2023, https://www.stats.
govt.nz/information-releases/2023-census-population-counts-by-ethni
c-group-age-and-maori-descent-and-dwelling-counts/.

9. P. McKelvie-Sebileau, S. Gerritsen, B. Swinburn, E. D'Souza, and D.
Tipene-Leach, “Nourishing Hawke's Bay: He Wairua t6 te Kai-Food Se-
curity, Health Behaviours and Wellbeing in Children in Regional New
Zealand,” Journal of the Royal Society of New Zealand 52, no. 4 (2022):
357-375.

10. N. Z. Stats, “Agricultural Production Statistics: Year to June 2022
(Final),” 2022, https://www.stats.govt.nz/information-releases/agric
ultural-production-statistics-year-to-june-2022-final/.

11. Ministry of Foreign Affairs and Trade, “Regional Summaries:
Hawke's Bay Research Report,” 2020, https://www.mfat.govt.nz/as-
sets/Trade-General/Trade-Market-reports/STORM-Analysis-Regio
nal-Summaries-Hawkes-Bay-28-September-2020-PDEF.pdf.

12. Forest Enterprises, “Hawke's Bay Investment Profile,” 2016, https://
www.forestenterprises.co.nz/wp-content/uploads/2016/03/Hawkes-
Bay-investment-profile.pdf.

13. C. Gundersen and J. Ziliak, “Food Insecurity and Health Outcomes,”
Health Affairs 34, no. 11 (2015): 1830-1839.

14. F. Scrimgeour and C. Iremonger, Maori Sustainable Economic Devel-
opment in New Zealand: Indigenous Practices for the Quadruple Bottom
Line (University of Waikato, 2004).

15. D. Rees, R. Cavana, and J. Cumming, “Using Cognitive and Causal
Modelling to Develop a Theoretical Framework for Implementing Inno-
vative Practices in Primary Healthcare Management in New Zealand,”
Health Systems 7, no. 1 (2018): 51-65, https://doi.org/10.1057/s4130
6-017-0029-4.

16. C. Eden and F. Ackermann, “Cognitive Mapping Expert Views for
Policy Analysis in the Public Sector,” European Journal of Operational
Research 152, no. 3 (2004): 615-630.

17. P. McKelvie-Sebileau, D. Rees, D. Tipene-Leach, E. D'Souza, B.
Swinburn, and S. Gerritsen, “Community co-Design of Regional Ac-
tions for Children's Nutritional Health Combining Indigenous Knowl-
edge and Systems Thinking,” International Journal of Environmental
Research and Public Health 19, no. 9 (2022): 4936.

18. C. Eden, “Analyzing Cognitive Maps to Help Structure Issues or
Problems,” European Journal of Operational Research 159, no. 3 (2003):
673-686.

19. C. Eden, “Cognitive Mapping,” European Journal of Operational Re-
search 36, no. 1 (1988): 1-13.

20. Kumu 2024, https://kumu.io/.

21. D. Fancourt and S. Finn, “What Is the Evidence on the Role of the
Arts in Improving Health and Well-Being. A Scoping Review,” in Health
Evidence Network Synthesis Report, vol. 67 (WHO Regional Office for
Europe, 2019).

22.S. Bowers, K. Carter, D. Gorton, et al., eds., Enhancing Food Security
and Physical Activity for Maori, Pacific and Low-Income Peoples (Aca-
demia, 2009).

23. B. Swinburn, “Power Dynamics in 21st-Century Food Systems,” Nu-
trients 11, no. 10 (2019): 2544.

24. A.Adams, J. Scott, P. Prince, and A. Williamson, “Using Community
Advisory Boards to Reduce Environmental Barriers to Health in Amer-
ican Indian Communities, Wisconsin, 2007-2012,” Preventing Chronic
Disease 11 (2014): 140014, https://doi.org/10.5888/pcd11.140014.

25. P. Allen, “Realizing Justice in Local Food Systems,” Cambridge Jour-
nal of Regions, Economy and Society 3 (2010): 295-308.

26. B. K. Obach and K. Tobin, “Civic Agriculture and Community En-
gagement,” Agriculture and Human Values 31 (2013): 307-322.

27. National Science Challenges, “Aotearoa New Zealand Needs a Uni-
fied National Food Strategy,” 2023, https://ourlandandwater.nz/wp-
content/uploads/2023/09/NSC_NationalFoodStrategy_Brief.pdf.

28. V. Ferretti, “From Stakeholders Analysis to Cognitive Mapping
and Multi-Attribute Value Theory: An Integrated Approach for Policy
Support,” European Journal of Operational Research 253, no. 2 (2016):
524-541.

29. F. Jameson, “Cognitive Mapping,” in Marxism and the Interpretation
of Culture (University of Illinois Press, 1988), 348.

30. A. Pefia, H. Sossa, and A. Gutiérrez, “Causal Knowledge and Rea-
soning by Cognitive Maps: Pursuing a Holistic Approach,” Expert Sys-
tems With Applications 35, no. 1 (2008): 2-18.

31. S. Killing Wood, “Asset-Based Community Development: A Case
Study,” 2008.

32.J. Kretzmann and J. McKnight, “Building Communities From the
Inside Out: A Path Toward Finding and Mobilizing a Community's As-
sets,” 1993, https://resources.depaul.edu/abcd-institute/publications/
Documents/GreenBookIntro%202018.pdf.

10 of 10

Health Promotion Journal of Australia, 2025

858017 SUOLULIOD 9AITE.1D) 9{cfedl|dde Uy Ag peusencb aie sjoie YO ‘8sn JO S9N 1oy ARlq 1 8UIjUQ AB]1/M UO (SUO N IPUOD-PUE-SIBYW0D A8 |1 AReIq 1 pUI|UD//:SANY) SUONIPUOD PUe sWe | 8y} 88s *[6202/c0/8T] Uo Ariqiauliuo &M ' YiEeH JO ASIUIN - HOV31-3N3d 1L AIAVA Ag TE00L B ldu/200T 0T/10p/wW0d A8 1mARiq 1 puljuo//Sdny woly papeo|umod ‘Z ‘SZ0Z ‘LT9TT0ZZ


https://www.nmdhb.govt.nz/news-and-notices/food-security-is-a-health-issue-for-new-zealanders/#:~:text=Food Security is defined as,and needing assistance 
https://www.nmdhb.govt.nz/news-and-notices/food-security-is-a-health-issue-for-new-zealanders/#:~:text=Food Security is defined as,and needing assistance 
https://www.nmdhb.govt.nz/news-and-notices/food-security-is-a-health-issue-for-new-zealanders/#:~:text=Food Security is defined as,and needing assistance 
https://www.health.govt.nz/strategies-initiatives/programmes-and-initiatives/obesity
https://www.health.govt.nz/strategies-initiatives/programmes-and-initiatives/obesity
https://www.health.govt.nz/strategies-initiatives/programmes-and-initiatives/obesity
https://www.treasury.govt.nz/sites/default/files/2024-05/pc-inq-fcfa-afcfa-quantitative-report-final-july-2023.pdf
https://www.treasury.govt.nz/sites/default/files/2024-05/pc-inq-fcfa-afcfa-quantitative-report-final-july-2023.pdf
https://www.health.govt.nz/system/files/documents/publications/rebalancing-our-food-system-may2024.pdf
https://www.health.govt.nz/system/files/documents/publications/rebalancing-our-food-system-may2024.pdf
https://www.health.govt.nz/publication/annual-update-key-results-2022-23-new-zealand-health-survey#ftn6
https://www.health.govt.nz/publication/annual-update-key-results-2022-23-new-zealand-health-survey#ftn6
https://www.stats.govt.nz/information-releases/2023-census-population-counts-by-ethnic-group-age-and-maori-descent-and-dwelling-counts/
https://www.stats.govt.nz/information-releases/2023-census-population-counts-by-ethnic-group-age-and-maori-descent-and-dwelling-counts/
https://www.stats.govt.nz/information-releases/2023-census-population-counts-by-ethnic-group-age-and-maori-descent-and-dwelling-counts/
https://www.stats.govt.nz/information-releases/agricultural-production-statistics-year-to-june-2022-final/
https://www.stats.govt.nz/information-releases/agricultural-production-statistics-year-to-june-2022-final/
https://www.mfat.govt.nz/assets/Trade-General/Trade-Market-reports/STORM-Analysis-Regional-Summaries-Hawkes-Bay-28-September-2020-PDF.pdf
https://www.mfat.govt.nz/assets/Trade-General/Trade-Market-reports/STORM-Analysis-Regional-Summaries-Hawkes-Bay-28-September-2020-PDF.pdf
https://www.mfat.govt.nz/assets/Trade-General/Trade-Market-reports/STORM-Analysis-Regional-Summaries-Hawkes-Bay-28-September-2020-PDF.pdf
https://www.forestenterprises.co.nz/wp-content/uploads/2016/03/Hawkes-Bay-investment-profile.pdf
https://www.forestenterprises.co.nz/wp-content/uploads/2016/03/Hawkes-Bay-investment-profile.pdf
https://www.forestenterprises.co.nz/wp-content/uploads/2016/03/Hawkes-Bay-investment-profile.pdf
https://doi.org/10.1057/s41306-017-0029-4
https://doi.org/10.1057/s41306-017-0029-4
https://kumu.io/
https://doi.org/10.5888/pcd11.140014
https://ourlandandwater.nz/wp-content/uploads/2023/09/NSC_NationalFoodStrategy_Brief.pdf
https://ourlandandwater.nz/wp-content/uploads/2023/09/NSC_NationalFoodStrategy_Brief.pdf
https://resources.depaul.edu/abcd-institute/publications/Documents/GreenBookIntro 2018.pdf
https://resources.depaul.edu/abcd-institute/publications/Documents/GreenBookIntro 2018.pdf

	Towards Regional Food Security and Food System Sustainability: Findings From a Stakeholder Cognitive Mapping Study
	ABSTRACT
	1   |   Introduction
	2   |   Materials and Methods
	2.1   |   Participants
	2.2   |   Data Collection
	2.3   |   Analysis

	3   |   Findings
	3.1   |   The Cognitive / Composite Themes Derived From the Engaged Stakeholders
	3.2   |   Key Intervention Points
	3.2.1   |   Community Engagement

	3.3   |   Composite Cognitive Map Focus on Key Intervention #1—Community Engagement
	3.3.1   |   Local Distribution

	3.4   |   Composite Cognitive Map Focus on Key Intervention #2—Local Distribution

	4   |   Discussion
	5   |   Conclusions
	Acknowledgements
	Ethics Statement
	Consent
	Conflicts of Interest
	Data Availability Statement
	References


