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1 Sustainable food system assessment

Lessons from global practice

Alison Blay-Palmer, Damien Conaré,
Ken Meter, and Amanda Di Battista

Introduction

Sustainable Food System Assessment: Lessons from Global Practice has
its roots in workshops with participants in the Food: Locally Embedded,
Globally Engaged (FLEAGE) Partnership as part of the work by the
Laurier Centre for Sustainable Food Systems (LCSFS). The first workshop
took place in Toronto, Canada in June 2016 with a follow-up meeting
in Waterloo in September 2017. The goal of the gatherings was to share
lessons learned and develop collective insights for moving forward with
the various projects and the expert participants exploring opportunities
for comparative work. These meetings provided a rich starting point, given
the broad inclusion of academics and practitioners working on assessment
projects developed from the city region to the national scale in both
the Global South and North. Central observations, considerations, and
questions from these meetings can be grouped as: (1) conceptual consid-
erations including sense-making, vision, and place; (2) operationalization
of metrics specifically developing frameworks and representations, deter-
mining degrees of complexity, the challenges of working within and across
scales, and dealing with practical constraints such as data availability; and
(3) outcomes and goals for assessment projects including policy generation,
community inclusion and participation, building connections between
initiatives, embedding change in communities, and knowledge dissemin-
ation. Taken together, these three overlapping themes capture the process
of developing sustainable food systems assessment (SFSA) approaches
from vision and concept, through operationalization, to ending with
outputs (and in some cases, impacts). As such, these themes provide the
framework for our book.

We begin with a scan of existing literature to provide context. Following,
we provide a review of the workshop conclusions, including references to
selected relevant literatures. Finally, this chapter includes a discussion of the
chapters in this book. We revisit the core concepts in Chapter 12.
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Insights from the sustainable food system assessment literature:
terms of reference, context, and assessment considerations

Exploring terms and meaning

Recognizing the tensions around the words ‘sustainability’ and ‘systems’, it is
useful to bracket how we use ‘sustainable food systems’ (SES) in this book. As
Prosperi et al. in Chapter 7 explain from their research in trying to understand
sustainability, ‘People want a descriptor of a state rather than the prediction
of a state’. With this in mind, we provide specific criteria for describing what
constitutes an SFS.

While acknowledging that sustainability is a contested term, for our
purposes ‘sustainable’ builds on the three-pillar approach from Our Common
Future (Brundtland et al., 1986), used by many including the United Nation’s
2030 Agenda for Sustainable Development and the associated Sustainable
Development Goals (SDGs). Its three overlapping considerations are social,
environmental, and economic. In a food systems context, social dimensions
include the Right to Food, and ensuring food and nutrition security, food
democracy, fair labour practices, gender equity, social connectivity, cultural
self-determination, and natural resource rights including secure land tenure.
Environmental considerations include ecological food production methods that
acknowledge the important role of agroecology, biodiversity, renewable energy
sources, and protecting the quality of soils, water, and other resources, while
working towards regenerative closed loop food systems. Economic dimensions
build from the premise of keeping equitable economic activity at the local as
much as possible and then moving outward. This fosters supportive, circular
commercial networks and infrastructure that include developing mutual trust
and equal sharing of value and risk across agro-food networks from local to
global. This is an important consideration as localization alone does not guar-
antee fair economic relations (Born & Purcell, 2006). The goal is to enhance
community economic development through short, alternative food networks
with models that include co-operatives, community supported agriculture and
other forward investments, food sharing, collaborative business networks,
and social economy approaches. Finally, inclusive, transparent, participatory,
and democratic governance mechanisms are critical to support the three sus-
tainability dimensions and are foundational to their success (Feenstra, 1997;
Bricas, 2017; Blay-Palmer et al., 2018).

Given the complex, diverse, and necessarily adaptive demands of
working towards sustainability, this book draws upon systems lenses to
understand the possibilities for bringing about transformation through food
collaborations (Stroink & Nelson, 2013; Knezevic et al., 2017; Chapter 4,
this volume'). While these systems lenses derive from many sources (Hipel
et al., 2010; Ingram, 2011; Blay-Palmer et al., 2015; Hinrichs, 2016; Meter,
2007), we build explicitly from Thinking in Systems where Meadows (2008)
defines a system as, ‘an interconnected set of elements that is coherently
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organized in a way that achieves something’ (p. 12). Systems are ‘more than
the sum of their parts’ and can be ‘... adaptive, dynamic, goal-seeking, self-
preserving, and sometimes, evolutionary’ (p. 12). While there is integrity
to systems and mechanisms to maintain balance, systems are also able to
‘... be self-organising, and are often self-repairing at least over some range
of disruptions’ (p. 12). Considering the myriad implications at the inter-
section of the definitions for sustainability and systems, it becomes clear
that developing assessment tools and processes can be challenging (Stroink
& Nelson, 2013; Chapters 4 & 7, this volume). That said, there are many
complex and useful approaches to sustainable food systems that inform
this book.

Next, we review some of the broader context that has fostered the emer-
gence of assessment as part of the way forward for sustainable food systems.
Academic work has increasingly embraced the perspectives and work of
hundreds of community-based initiatives, amplifying the efforts of grass-
roots projects while codifying lessons that can be applied across contexts.

The emergence of sustainable food system assessments

The International Assessment of Agricultural Knowledge, Science and
Technology for Development (IAASTD) is a key starting point for
understanding current approaches to food system sustainability indicators
as it helped to frame, both directly and indirectly, how actors consider and
work within the existing food system at multiple scales. The IAASTD con-
sultation and subsequent reports resulted from a multi-year (2004-2008)
and multi-stakeholder process that included a wide spectrum of experts
from research institutions and civil society, including both public and private
sectors. The TAASTD process was developed to inform policy formulation
around research and knowledge creation for SFS using agriculture as the
starting point. It explicitly pushed back against the dominant assumption
about high technology, scientific interventions alone and valued the know-
ledge and experiences of traditional, smallholder farmers and consumers.
A primary goal was to present a multi-sectoral and integrated review from
multiple world views so that,

the TAASTD does not advocate specific policies or practices ... It is
policy relevant, but not policy prescriptive. It integrates scientific infor-
mation on a range of topics that are critically interlinked, but often
addressed independently, i.e., agriculture, poverty, hunger, human
health, natural resources, environment, development and innovation.
It will enable decision makers to bring a richer base of knowledge to
bear on policy and management decisions on issues previously viewed
in isolation ... presents different views, acknowledging that there
can be more than one interpretation of the same evidence based on
different worldviews; and identifies the key scientific uncertainties and
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areas on which research could be focused to advance development and
sustainability goals.
(IAASTD, 2009, pp. vii—viii)

In this way TAASTD was part of a watershed moment in opening-up the
consultation process to include smallholder farmers’ knowledge using
agroecological and other traditional practices. Other critical and formative
events unfolded as the final pages of IAASTD were written: the reform of
the United Nations Committee on World Food Security (CFS) in 2009 in
the wake of the 2008-2009 food crisis (Anderson, 2015; McKeon, 2015),
as well as the launch by the FAO of a consultation process to develop its
Voluntary Guidelines on the Responsible Governance of Tenure of Land,
Fisheries and Forests in the Context of National Food Security (published
in 2012). There was also a revival of a focus on the Right to Adequate
Food and Nutrition (FIAN, 2016), as well as the increasing role of La Via
Campesina, and the 2009 People’s Food Sovereignty Now! declaration by
the Civil Society Organization (CSO) Forum, which ran parallel to the
World Summit on Food Security in Rome. These clarified that civil society
needs to be a key contributor in moving the sustainable food systems agenda
forward.

The International Panel of Experts on Sustainable Food Systems (IPES-
Food) 2015 report reiterated concerns expressed in IAASTD around
power and the political economy of knowledge that result in disjointed
and siloed approaches to, and identification of, sustainability solutions.
To overcome this challenge and develop more coherent approaches to
food system sustainability, the IPES-Food analytical framework called for
analysing

Webs of complex interactions and feedback loops in food systems;
broad constellations of policies with the capacity to affect food systems;
power relations and the political economy of food systems; a multi-scale
and holistic understanding of sustainability, as the benchmark of food
systems reform.

(IPES-Food, 20135, p. 3)

It also put forward the need to foster a new transdisciplinary science of
food systems, one that requires scholars to break down boundaries and silos
between disciplines and around knowledge, encouraging the co-creation of
knowledge with civil society (IPES-Food, 20135, p. 8).

In addition to recognizing the importance of traditional food system
knowledge and the interconnectedness of food systems, ‘measuring’ change
emerged as a priority for understanding more about SFS. As a result,
indicators gained importance at all scales for policymakers, researchers, and
funders, with metrics seen as the way to benchmark, assess, and track food
system sustainability from cities to the global scale.
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Recent key examples that demonstrate movement in this direction range
from the urban-regional-focused Milan Urban Food Policy Pact (MUFPP)
to the globally scaled SDGs. At the municipal and regional scale, the MUFPP
uses six categories to understand and foster food system sustainability.
These include effective governance, sustainable diets and nutrition, social
and economic equity, food production, food supply and distribution, and
waste. With more than 200 signatory cities, the MUFPP is enabling food
system sustainability at the city—region scale. Since 2017, the MUFPP offers
44 indicators with four to ten indicators per category (Calori et al., 2017).

Assessment tools are also well established at the sub-national and more
local contexts, for example the Calgary Food Action Plan — Calgary Eats!,
the Vancouver Food System Assessment, and the Toronto Food Strategy.
Urban metric-based assessments have also been undertaken for specific
parts of an SFS and can enable comparative analysis. For example, work
in Cape Town, South Africa, drawing on individual and household food
security survey data, reported on the links between household food inse-
curity, income, and informal food sector markets and informal social
safety nets. The analysis identified that the lower a person’s or household’s
income, the more likely they were to rely on informal networks to secure
their food (Battersby, 2011). Data were gathered through an 11-city pro-
ject in southern Africa and allowed for some comparisons across cities (e.g.
Crush et al., 2012). Another example is the work of the Sustainable Food
Cities project in the UK and its report Urban Food Strategies: The Rough
Guide to Sustainable Food Systems (Moragues et al., 2013; Chapter 6, this
volume) that connects the realities of the local food system to the broader
global scale, providing insights into how communities can use food systems
initiatives to counter global pressures. By identifying several community
well-being factors, including health, environmental impacts, economic per-
formance, injustice, and cultural erosion, the assessment demonstrated that
urban food strategies are locally contingent, and that local engagement
varies. The research further showed the need for local engagement by key
actors (Moragues et al., 2013, p. 6).

The City Region Food Systems (CRFS) project documented place-specific
sustainability dimensions of food flows for key local staple foods in both the
Global South and North. This work has enabled multi-scaled, multi-actor
policy initiatives and networks with a view to improving various dimensions
of the food system, including urban—rural linkages, food access (especially
for low-income families), waste management and improved incomes for
rural and urban producers (Dubbeling et al., 2017; Blay-Palmer et al., 2018;
Chapter 9, this volume). At the more micro scale, the UN Food Insecurity
Experience Scale (FIES) provides a snapshot of household food insecurity
and can act as a rapid assessment tool for practitioners, complementing
other tools that encompass the probability of undernourishment and
measures of food insecurity determinants. At the farm scale, the Response
Inducing Sustainability Evaluation (RISE) relies on interviews and then
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computer evaluation to score farm-level sustainability (Grenz et al., 2011)
while research on Flemish dairy farms (MOTIFS) was designed to measure
integrated farm sustainability using ecological, economic, and social themes
to identify indicators that could be gathered simply (Meul et al., 2008).

There are several tools that assess dimensions of sustainable food systems
within countries. For example, the Sustainability Assessment of Food and
Agriculture (SAFA) provides guidance for national-level assessment. SAFA
was created to apply universal sustainability goals to food value chains.
It was developed to be holistic, addressing all dimensions of sustainability
(including environmental, social, economic, and governance) and applicable
to all operational scales. Food Counts: the pan-Canadian Sustainable Food
Systems Report Card, provides existing metrics and identifies information
gaps across several food sovereignty pillars, named as: provides food for
people, values providers, works with nature, localizes food, puts control
locally, and puts food as sacred (Levkoe & Blay-Palmer, 2018).

At the global scale, there are several assessment tools that are either
directly or indirectly linked to all or some dimensions of sustainable food
systems. Arguably the most high profile in recent years have been the United
Nation’s Millennium Development Goals (MDGs) and the SDGs. MDG
Goal 1 referred directly to food by calling for the eradication of hunger and
poverty while the other seven goals were indirectly linked to improved food
system sustainability through education, health, gender equality, environ-
mental health, and building partnerships.

The SDGs build from the MDGs and are founded on 17 goals with
associated targets that have been elaborated into 167 targets. SDG 2 (Zero
Hunger) and the related targets provide countries with the opportunity to
report on various dimensions of sustainable food systems, including food
security and nutrition, productivity and incomes of small-holder farmers
and other small-scale food-getters, land access, wild harvesting, sustainable
production, protection of genetic diversity, and the correction and elimin-
ation of trade distortions. SDG 2 links to the other 16 SDGs with particular
articulation with eradicating poverty (SDG 1), good health and well-being
for all (SDG3), gender equality (SDGS), clean water and sanitation (SDG6),
decent work and economic growth (SDGS8), responsible production and
consumption (SDG12), and climate action (SDG13).

The SDG targets are considered to be a blessing and/or a curse (Death
& Gabay, 2015). In theory, the SDGs are an improvement over the MDGs
in that they include all countries (not just countries in the Global South).
Among concerns about the SDGs is the privileging of scientific knowledge,
the disregard for traditional knowledge, the reinforcement and expansion
of neo-liberalism, and the technocratization of sustainability assessment
(Prato, 2016; Fukuda-Parr & McNeill, 2019).

Sustainable development practice has also prompted reflections about new
or improved forms and processes of information gathering and information
diffusion. Conventional scientific expertise, which is the most evident source
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of information when managing public action, shows some limits when
applied to the challenge of providing information for mobilizing decisions
(Death & Gabay, 2015). Other examples of global-scale data collection
related to food systems include comparative assessments that are under-
taken for narrower foci, for example the Prevalence of Undernourishment
(PoU) as part of the annual State of Food Insecurity (SOFI). (For a critique
of changes to the SOFI process in 2012 refer to Framing Hunger, Lappé
etal., 2013).

Sustainable food assessments can also be understood through a thematic
lens, for example using policy, food sovereignty, and/or food security as the
basis for an assessment. On the policy side, Perez-Escamilla et al. (2017)
evaluate the usefulness of national and global food security indicators as
they make the case for SMART (specific, measurable, achievable/attainable,
relevant and time-bound) indicators that facilitate evidence-based policy-
making. Schader et al. (2016) also apply SMART criteria to link farm-level
activity with broader sustainability goals. Using SAFA, they assess synergies
and trade-offs between sustainability goals and find, in particular, that envir-
onmental dimensions are often traded-off for economic benefits. They make
the case that policy needs to take into account these trade-offs. Both of these
papers build on previous work such as that by Bauler (2012) who developed
a framework to analyse the usability of environmental sustainability
indicators for policy-makers, understanding that defining or implementing
metrics is effectively a political act. Bauler (2012) argues for the ‘initiation
of a “politics of policy indicators” and focuses on an expanded usability
analysis of indicators that includes both an LCS (legitimacy-credibility-
saliency) framework and a conceptualisation of indicators as “boundary
institutions”” (p. 43) that work at the interstices of three possible pairs of
policy actor arenas: science—policy, policy—society, society—science. Bauler’s
(2012) ultimate concern is how indicators can be developed to have the
highest usefulness profile so that quality information is gathered and
diffused in ways that foster robust policy decisions towards sustainability. In
keeping with TAASTD and other initiatives, he questions the ability of trad-
itional forms of scientific/modernist knowledge to be usable across policy
actor groups or to represent important and changing data in ways that are
effective for policy decision-making. Instead, he suggests that many existing
indicators, as a basis for policy creation, are problematic given challenges
previously mentioned including privileging modernist science as the primary
expertise, as well as questions of accuracy and how information is made
available (Death & Gabay, 2015).

In other cases, the goal is to create alternative framings and guidelines in
support of sustainable food system transformation. Binimelis et al. (2014)
use food sovereignty as a normative framework to elevate the profile and
possibilities for SFS (see also Levkoe & Blay-Palmer, 2018) through rural
development and agroecology. Their environmental scan resulted in five cat-
egories (access to resources; production models; transformation and trade;
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food consumption and the Right to Food; and agricultural policy and civil
society organizations) that can be applied at an international scale using
128 indicators. They then adopt a local focus through their review of the
Catalan food sovereignty assessment (based on Badal et al., 2011). Using
three methods — documentary analysis, interviews, and participatory action
research — data were gathered that allowed a ‘self-reflexive analysis’ (Badal
etal., 2011, p. 333) of food sovereignty movement goals and their alignment
with the ‘actually-existing’ (Brenner, 1997) food system. Along with other
assessment tools and related processes such as the Sustainable Cities initia-
tive in the UK (Moragues et al., 2013), this project is an excellent example
of assessments being used for community and consensus building, both
locally and at higher scales. The application of food sovereignty goals in
Catalan exposes the place-specific nature of these projects on the ground, as
assumptions inherent to La Via Campesina and food sovereignty, developed
primarily in the Global South, required reinterpretation for Catalan. The
application of a modified food sovereignty approach is also the case for the
Food Counts report card in Canada that includes ‘Food is Sacred’ as a cat-
egory, drawing on work by the national organization Food Secure Canada
and its People’s Food Policy.

Clearly, then, sustainable food system assessment is important for
understanding issues at a given scale and to enable comparisons between
cities, regions, and countries as well as to enable knowledge sharing and
learning. Assessment can also clarify the role and directions for policy and
raises important questions about how the information is shared. It is equally
essential to be aware of the power that is activated through assessment with
a view to enabling sustainability. Assessments can be used to foster agency
for civil society, shine a light on inequities and environmental degradation
and where there is room for improvement in support of sustainability, or not.

With this overview in hand, we now turn to a brief description of the
chapters in this book, proceeding from conceptual considerations to how
assessments can be operationalized and ending with some examples of
impacts and outcomes of sustainable food systems research.

Introducing the book chapters

Recalling the insights from the collective research referred to earlier in the
chapter, the three overarching themes used to organize this book are: con-
ceptual considerations, operationalizing metrics, and project goals and
outcomes.

Part T of the book includes three chapters that focus on conceptual
foundations including sense-making and vision, and place. Chapter 2 by
Valette et al. examines emerging research for a participatory mapping meth-
odology of innovation impact pathways as they occur in sustainable urban
food systems. The URBAL (Urban-Driven Innovation for Sustainable Food
Systems) project focuses on innovations in consumer practices, value-chains,
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and governance by examining 12 case studies — referred to as Urban Food
Innovation Labs (UFILs) — in eight cities in the Global South and North. The
research begins from the visions of innovators in each UFIL and recognizes
that the methodology needs to accommodate unique place-based dimensions.
As a result, URBAL raises questions about how to develop a methodology
that is at once generic enough to be used to study all urban food system
innovation in the context of sustainability dimensions, and at the same time
allow for useful insights in each place where the approach is applied.

The next chapter by Spring et al. takes us to northern Canada and
describes the food systems of communities throughout Canada’s nor-
thern boreal forest and their reliance on the health of the surrounding
land, its animals, and waters. Traditional foods — those gathered, fished,
and harvested from the land — remain the basis of these community food
systems. However, climate change is having profound negative impacts on
both availability and accessibility to traditional food sources through its
impacts on the ecological integrity of the boreal system. Combined with
other socio-economic factors, this has increased dependency on processed
food purchased through the stores and has contributed to the rise of food
insecurity across the region. This chapter discusses the lack of assessment
tools for the complex food systems found in northern communities, and
the need for more holistic approaches to measurement that connect food
systems, land, and ecosystem health. The authors discuss research being
conducted with, and in, the community of Kakisa, Northwest Territories,
that highlights a community-driven assessment to understand the health of
the boreal forest ecosystem. Kakisa, like many northern communities, see
the health of the boreal forest ecosystem as the most important part of their
food system. The well-being of northern communities therefore relies on the
resiliency of the boreal forest and the ability of all aspects of the food system
to support the overall form and function of the ecosystem.

In Chapter 4, the final chapter in Part I, Meter considers how a
complex-adaptive-systems approach has simplified assessments performed
in 140 US regions. The intent is to foster more self-reflective and effective
action by framing the food system to be assessed as a complex adaptive
system, which is a system that the component entities are learning from
each other and adapting to what they learn. As Meter explains, introdu-
cing a conscious approach to adaptive complexity reaps several rewards.
First, it harnesses quantitative and qualitative data to illuminate core system
dynamics. Second, it taps essential wisdom from community members,
helping to identify the essential levers that can move a given food system
to greater sustainability. Third, by so doing, this approach facilitates com-
munity foods initiatives that develop systemic theories of change, for
which indicators cut across issues that are often separated by disciplinary
divides. These suggest measurement approaches that illuminate how system
dynamics have shifted, and whether systems levers have moved, rather than
focusing solely on programmatic outcomes.
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Meter’s chapter provides an excellent segue to Part II on operational-
izing sustainable food system assessment where we explore the complexity
of metrics specifically when developing frameworks and representations, the
challenges of working within and across scales, and dealing with practical
constraints such as data availability. In the first chapter of Part II, Battersby
describes the process of writing the 2013 food system and food security
study commissioned by the City of Cape Town, South Africa. This study
honed in on data gaps and what they reflect about the politics of food,
highlighting both scale-related governance and data challenges. Given the
historical lack of consideration of food as a local government competence,
researchers found that available data were either poorly disaggregated
or unavailable, requiring the state to depend on poorly matched proxy
indicators. This chapter reflects on the process, focusing on the politics
and practicalities of data collection and disaggregation for municipal and
regional food system assessments. Building on this experience, the author
then considers the current challenges faced by local governments reporting
against externally generated indicators (such as the UN SDGs and the 100
Resilient Cities indicators), which are time-consuming to report against at
best, and are often at odds with the logic of local development plans. The
chapter concludes with an argument for more micro-scale, collaborative,
community-generated data and assessment frameworks.

Moragues-Faus’s chapter addresses questions raised by the research in
Cape Town, recognizing the need for more structural change through policy
to enable SFS-based transformation. Complementing concerns expressed by
Battersby, the author describes the explosion of indicator-based research and
the associated ubiquitous tools to measure and facilitate sustainable devel-
opment in food systems. Moragues-Faus critically questions the usefulness of
these initiatives, including academic and practitioner-led processes, bottom-
up and top-down approaches, and a local-, national- and international-level
focus. Questions such as who can use these tools and for what purpose
become central since these measurements ultimately produce specific
narratives of how foodscapes function and develop. To begin to answer
these questions, this chapter provides an analysis of an Action Research
(AR) process to measure progress in UK cities towards more sustainable
food futures. After presenting the action research process and associated
methodology, the author assesses the different co-production and reflective
practices at play as the indicators are developed. The chapter assesses the
benefits and limitations of the AR approach to support transitions towards
more sustainable and fair urban food systems. The author concludes by
encouraging both practitioners and researchers to embed reflexive and co-
productive governance principles within their everyday practice.

The final chapter in Part II, Chapter 7 by Prosperi, Allen, and Cogill,
addresses operationalization questions that tested an iterative methodology
to develop consensus about a set of food systems indicators at the nexus of
broad sustainability goals and local contexts. The project sought to develop
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better knowledge of food system dynamics to understand more about how
to strengthen both food and nutrition security outcomes and improve the
social, environmental, and economic performance of food systems. The goal
was to support policymakers, researchers, and local practitioners who strive
to identify and develop SFS indicators. The project was led by Bioversity
International and the International Center for Advanced Mediterranean
Agronomic Studies-Mediterranean Agronomic Institute of Montpellier
(CIHEAM-TAMM) to build consensus among the multidisciplinary food
research community. The set of indicators (specific to the Mediterranean
context) was developed to assess the different SFS dimensions with the view
to inform policymakers. Applying a Delphi survey, consensus was reached
after three rounds of consultations involving 52 experts for 14 indicators.
The application of the Delphi method in the study provides several lessons
to enhance validity, replicability, participation, and consensus for further
surveys. The chapters in Part III make it clear that implementing useful
place-based sustainable food system assessment tools is challenging and
that engagement is key to developing and using tools and processes that are
relevant.

Part III of the book builds from previous insights into the importance of
engagement by focusing on the impacts and outcomes of SFS assessment
and metrics, including policy generation, community engagement, embed-
ding change in communities, and knowledge dissemination. There is clear
overlap here with Part IT of the book, since the toolkits mentioned below
are simultaneously examples of operationalizing frameworks. This part
begins with Chapter 8, a contribution by Palmer and Santo that describes
a toolkit developed to measure advocacy capacity as a foundation to grow
food policy. The underlying insight for the toolkit recognizes that while
food policy councils (FPCs) aim to foster more just, healthy, and sustain-
able food systems by discussing, shaping, and assessing food system pol-
icies and programmes in their communities, many struggle to understand
how to engage effectively in advocacy work. Recognizing this common
challenge, the authors used an iterative consultation to create a comprehen-
sive online assessment toolkit that helps build the capacity of stakeholder
groups like FPCs to influence local and state level food policy. The toolkit
will be most useful for groups working along the continuum of advocacy —
those that aspire to do more advocacy in the food system arena, those
that are struggling with their advocacy work, and those that are heavily
involved in advocacy and want to evaluate and improve their efforts. The
toolkit includes a self-assessment that provides a sequence of activities to
help FPCs better understand the advocacy and policy process, evaluate their
current advocacy capacity, and/or use the results to guide discussions about
how to get started. This chapter explores the goals, development, and con-
tent of the toolkit, with specific attention to equity and systems-thinking
metrics. It reflects on how the toolkit has been used in practice by one FPC
in Lynchburg, Virginia, USA.
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Also focused on the sub-national scale, Chapter 9 by Santini, Dubbeling, and
Blay-Palmer describes the City Region Food System (CRFS) approach to food
system assessment developed by the UN-FAO and RUAF, with support from
the LCSFS, in seven pilot city regions. The chapter describes the CRFS toolkit
that was derived from reviews of the process of change and lessons learned in
the pilot projects. Elements of the toolkit include sections on how to define the
boundaries of a CRFS, how to create a local vision, how to characterize and
conduct an analysis of a CRFS, and how to engage in policy and planning.
The toolkit also suggests methodologies for engaging in governance and multi-
stakeholder dialogue processes. The toolkit is linked to synthesis reports for
each of the seven pilot cities, providing details about both the implementation
and results of these CRFS interventions. The CRFS approach enables concrete
policy and investment opportunities within which complex sustainable devel-
opment issues can be addressed, and through which rural and urban areas and
communities can be directly linked. In turn, improved CRFS may help achieve
better economic, social, and environmental conditions in both urban and
surrounding rural areas. As with the toolkit developed by Palmer and Santo,
the CRFS toolkit provides both the opportunity for self-assessment and points
to ways forward for city regions.

The next chapter, Chapter 10, co-written by academics and practitioners
and led by Paredes and Cole, takes us to the micro scale through the lens of
households and individuals in Ecuador. The research explores the premise
that to move towards food system sustainability individuals must play
a larger role by becoming more responsible food consumers. Based on
diverse literatures and observed practices, the multidisciplinary Ekomer
research team conceptualized responsible food consumption, designed a
Responsible Consumption Index (RCI), and applied it in a sample of ran-
domly selected households in three city regions, or counties of Ecuador
(Ibarra, Quito, and Riobamba), and in samples of individuals shopping
at agroecological food outlets or fairs (open air markets). They describe
the heterogeneous distribution of the RCI dimensions and overall score
across different populations as well as the analysis from their market
surveys. Their preliminary analyses show a positive relationship of RCI
with daily fruit and vegetable consumption, as well as table-salt reduction
practices. From the open-air market research they identify consumption
of Andean grains, direct purchasing from producers especially of agro-
ecologically produced food as more in line with SFS. The authors con-
clude by reflecting on using these insights to strengthen sustainable and
healthier food regimes in city regions. This chapter highlights the poten-
tial for enhanced agency of households and individuals and how they can
help to enable change.

The final chapter by Nevin Cohen, Chapter 11, considers how to integrate
both upstream and downstream food metrics. The research begins from the
insight that food metrics typically measure the outcomes of food policies
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and programmes, not the root causes that create food system injustice,
like poverty and discrimination. As a result, attention is focused on down-
stream interventions and the potential to address upstream determinants is
often masked. Cohen makes a compelling case that integrating the two can
enable planners to design better food policies and foster stronger collabor-
ation among food and social justice advocates. The chapter illustrates the
value of integrating upstream determinants and downstream food metrics
with three examples from New York City: the role of federal immigration
policies on access to federal food benefits; the role of zoning changes on
real estate development that leads to food gentrification; and the effects of
policies to increase wages and improve working conditions on low-wage
food sector workers. The chapter concludes with strategies for iteratively
integrating upstream and downstream metrics. These involve aggregating
existing public data and emerging sources of big data in food planning,
and encouraging urban planners to incorporate upstream data in their food
planning activities.

This edited volume concludes with Chapter 12, which provides a reflec-
tion on the insights from the book and implications for future research and
assessment for both theory and practice. No single approach is endorsed
in this volume; rather, a diversity of approaches that can be adapted to
diverse issues and contexts is highlighted. Together, these chapters provide
valuable insights into the place-based challenges of navigating the multiple
and often conflicting needs of practitioners, policymakers, and funders
across multiple scales and the pressures that emerge as these tensions are
addressed. By examining various assessment tools, the authors question
both the relevance and politics of sustainable food systems by engaging
directly with the motivations and processes that have emerged in response
to the call for assessment approaches. Collectively, the authors are working
to make indicators and tools that reflect, without diminishing, and that
are relevant for the complex work of transformation towards increasingly
sustainable food systems.
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Introduction

Given the growing pressures on our planet by the current food system, it
is increasingly important to understand the transformative potential of
urban food systems and their capacity to build pathways to sustainability.
According to the United Nations, more than half of the world’s population
now lives in urban areas with predictions that this proportion will increase
to approximately two-thirds by 2050. Given current lifestyle and consump-
tion practices, people living in urban areas monopolize three-quarters of all
natural resources and account for 60-80 per cent of global GHG emissions
(UNEP, 2011; Chapter 1, this volume).

But if cities concentrate sustainability problems, they are also (like rural
communities) places of innovation that can contribute to building more sus-
tainable food systems. Both urban government and citizen food initiatives
flourish in Northern and Southern cities and offer new ways of feeding cities
and connecting actors of urban and rural territories around food issues
(Rocha & Lessa, 2009; Viljoen & Wiskerke, 2012; Robineau, 2015; Blay-
Palmer et al., 2016; Brand et al., 2017; Blay-Palmer et al., 2018). Largely
supported by civil society or local governments, these initiatives are usu-
ally presented as alternatives to the dominant food system (Lang, 1999;
Moragues-Faus & Marsden, 2017) and ways to contest agro-industrial
capitalism.

However, few research activities, so far, have aimed to analyse the effect of
urban-driven changes occurring across both transitioning and industrialized
countries on diverse sustainability dimensions. While numerous innovative
initiatives are generated by cities — either by the public sector (Friedmann,
2007; Reynolds, 2009; Mah & Thang, 2013; Laidlaw, 2015), private sector
(Brand, 2015; Reardon, 2015), or by consumers themselves (Wertheim-
Heck et al., 2014), their actual effects on sustainability have been insuffi-
ciently documented (see Chapter 9, this volume). Moreover, while there is
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an implicit positive causal relationship between urban innovations and sus-
tainability, most of these relationships remain undocumented and unclear.

Among them, for example, is the idea that local food trade is inherently
environmentally friendly (Katz, 2010) or socially just. Yet many works
show the complexity and relative truth of this assertion (Born & Purcell,
2006; Desrochers & Shimizu, 2008). Some of these innovations may also
have negative impacts on social issues. Slocum et al. (2016) pointed out
how, in spite of the will to create and inhabit more equitable food spaces,
the food movement often fails to lead to food justice, instead reinfor-
cing existing race, class, and gender inequalities (Clancy, 1994; Freidberg,
2003). In a nutshell, urban food innovations do not necessarily address
sustainability issues.

Additionally, existing initiatives that focus on indicators, such as the UN
Sustainable Development Goals, privilege technocratic approaches and data,
while case-study analyses can be limiting in terms of their transferability
(see Chapters 1 & 12, this volume). Within this context, understanding
how to move towards increasingly sustainable city region food systems is a
challenge. The research programme URBAL (Urban-driven Innovations for
Sustainable Food Systems) (2018-2020), funded by Agropolis Fondation
(France), Fondation Daniel & Nina Carasso (France/Spain), and Fundazione
Cariplo (Italy), and coordinated by CIRAD (France) and the Laurier Center
for Sustainable Food Systems at Wilfrid Laurier University (Canada), seeks
to build and test a participatory methodology to identify and map the
impact pathways of urban-driven innovations on all the dimensions of food
systems sustainability. By testing this methodology through various case
studies internationally — Urban Food Innovation Labs (UFILs), including
sites in the Global South and North — this project aims to provide deci-
sion makers with information on how innovations can contribute to, or
work against, building more sustainable food systems, thus assisting them to
determine which actions should or should not be taken (see Chapters 3 &
9, this volume).

This chapter presents the general framework for the URBAL project as
well as the main interwoven considerations and approaches that are the
backbone of the methodology. Please note that this is an ongoing project
and that it has evolved since the chapter has been written. We will point out
some changes in the methodology as the chapter proceeds.

How to assess the impact of urban-driven innovations on the
sustainability of food systems?

The main objective of the URBAL project is to provide urban policymakers,
urban innovators, and funders with a low-cost, easy-to-implement, and
context-adaptable methodology that can be used as a robust tool to make the
impact pathways of innovations on all the dimensions of the sustainability
of food systems more explicit. Its purpose is not to provide evaluation per
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se, but rather to help uncover the ways social innovations link with sustain-
ability. Hence URBAL builds from existing work on different topics: impact
pathway mapping, innovation with an emphasis on social innovation, par-
ticipatory action research, and sustainable food system assessment.

In the field of food system assessment, numerous implementation projects
and research efforts have aimed at identifying relevant indicators to assess
food system sustainability. These range in number from a few to more than
one hundred indicators that strive to address all the dimensions of sus-
tainability (Singh et al., 2012). For example, FAO and RUAF Foundation
(Holland), associated with the Center for Sustainable Food Systems at Wilfrid
Laurier University (Canada), developed a set of indicators to map and assess
city region food system sustainability (see Chapter 9, this volume). This tool
has been tested on several city regions in the world. The Milan Urban Food
Policy Pact has also developed a set of indicators to measure urban food
system sustainability.

These are nevertheless time- and money-intensive methodologies that
cannot be used easily by local authorities or innovators to better inform
their decisions and actions in a context where budgets are limited. This
leads many policymakers to plan without a clear idea of the impact they
can expect (Jobert & Muller, 1987; Callon et al., 2001). For these reasons,
it is necessary to explore simpler and participatory methodologies that can
foster social learning in the context of public policy (Bennett & Howlett,
1992; Hall, 1993; Rose, 1993).

Mainly quantitative evaluation methodologies

Reliable analysis and evaluation techniques (Patton, 2012), including
‘utilization-focused evaluation’, are applied widely. Yet, work on the link
between food systems and holistic sustainability is scarce (Aubin et al.,
2013) and almost non-existent in relation to social innovations and impact
pathways. That said, there has been some progress. Popov et al. (2017) have
analysed social innovation using a quantitative approach to measure impacts
of social innovation. Dhondt et al. (2016) developed a socio-economic
impact analysis. Wiek et al. (2017) use log modelling to analyse sustainability
experiments in cities, forming the foundation for the evaluation scheme of
Luederitz et al. (2017), who integrate sustainability transitions. Luederitz
et al. looked specifically at urban sustainability transition labs (USTL) and
utilized log models to assess USTL outputs and outcomes, both site specific
and city-wide. Studies have also looked into whole food systems (Institute of
Medicine and National Research Council, 2015), but local initiatives in rela-
tion to food were not taken into account. The development of assessment
tools for measuring and mapping social food innovations and their contri-
bution to sustainability and systemic change still remains incomplete (Aubin
et al., 2013; see also Chapters 4 & 7, this volume).
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Multiple evaluation methodologies rely on standardized, expert-led,
and quantitative data collection and analysis tools to ensure comparability,
reproducibility, and objectivity. For instance, such methods are chosen in
fields like agriculture, health, and water management (Peterson, 2006) under
the assumption that these provide sufficient data and advice for unbiased and
scientifically informed decision-making (Leach et al., 2010). On the other
hand, Naudet et al. (2012) argue that quantitative and financial evaluations
neglect crucial elements, underlining their inability to establish the cause
and effect relationship that allows one to assess development policies or any
kind of project.

Aubin et al. (2013) conducted a critical review of sustainability evaluation
methods and their applicability in the food system, consisting of common
methods ranging from Life Cycle Assessment (LCA); economic methods
such as cost-benefit analysis (CBA); retrospective assessment of food uses
and resources; physical and synthetic indicators of environmental pressures;
nutritional and epidemiological approaches; methods to assess obstacles to,
and motivations for, sustainable consumption; composite social and ethical
indicators; and multi-criteria and participatory assessment tools. Their main
critiques are that prevailing methods are too global (input—output analysis);
too local (LCA); too single-dimensional (physical and synthetic indicators);
too static (LCA, economic methods, physical, and synthetic indicators);
too predictable and narrow in methodology (LCA); too imprecise (LCA);
require data that is difficult to acquire (input-output); are vulnerable to
errors (input—output); or too focused on macro-nutrients (food availability)
and consumer motivation (assessment of sustainable consumption); or do
not take informal economic trade into consideration (input—output). This
latter concern is especially relevant in developing and emerging countries.
At the same time, Aubin et al. (2013) deny qualitative or context-specific
elements or, for instance in the case of cost—benefit calculations, undervalue
potential future dynamics (Howarth & Norgaard, 2013) in favour of the
focus on current value flows (Portney & Weyant, 1999). Lastly, focusing on
effect measurement methods, they neglect to scrutinize causal relationships
(Mayne, 2011).

The various dimensions of sustainability

Sustainable development, as introduced in the Brundtland report (World
Commission on Environment and Development, 1987), has significantly
influenced the demands on, and the design of, assessment tools that must
deal with contextual (site-specific conditions) and temporal issues (impacts
occur at various, often lengthy, times after the intervention), as well as
multidisciplinarity (Temple et al., 2018). Based on these considerations,
new and more qualitative approaches to sustainability assessment have
been proposed to help urban food system governance. Some methods for
identifying relevant sustainability indicators range from expert-led choices
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to more participatory processes that help communities identify their own
indicators (Fraser et al., 2005; Abi-Nader et al., 2009; see also Chapters 1 &
12, this volume). For example, Landert et al. (2017) developed a participa-
tory process to operationalize the Guidelines for Sustainability Assessment
of Food and Agriculture Systems (SAFA) developed by the UN Food and
Agriculture Organization (FAO). The multi-criteria assessment method
uses 97 indicators evaluating 51 of the SAFA sub-themes. The choice of
the indicators is based on a comprehensive approach of a sustainable food
system and is based on policies and measures related to processes within the
urban food system.

Very recently, Carlsson et al. (2017) have proposed a participatory meth-
odology based on the Framework for Strategic Sustainable Development
(FSSD) through a modified Delphi Inquiry Process to identify key indicators
for tracking progress towards the success of the food system at a local
level (see also Chapter 7, this volume). Both in Landert et al. (2017) and
Carlsson et al. (2017), the methodology implementation has been made
possible thanks to the availability of data. Two improvements on these
approaches are worth noting. First, data availability might not be guaran-
teed in developing countries. Second, in both cases, methodologies aim to
assess and improve the whole food system and its sustainability more than
to drive and improve local innovations.

Finally, while several research teams have explored the assessment
of sustainability innovation impacts on the food system, they often limit
the assessment to one or two dimensions of sustainability: environmental
issues (with LCA tools) and/or nutrition (through consumption surveys)
(see Chapter 10, this volume). The interactions between sustainability
dimensions have rarely been taken into account. In order to better address
this gap, some assessment methodologies use participatory mapping to iden-
tify and explore impact pathways of innovations (Douthwaite et al., 2007a;
Proietti et al., 2015). URBAL follows this path.

It’s also about politics

Evaluation also has a political dimension. Since sustainability transition
experiments are embedded within structures and power relations, self-
critical reflexivity within an evaluation is required (Avelino & Rotmans,
2009). Adding the concept of complex adaptive systems (see Chapter 4, this
volume), one must acknowledge that projects and programmes are embedded
in political, institutional, social, and economic systems, which evaluators
can use to understand how these systemic affiliations and structures hinder
or foster causal chains.

Even though a more holistic perspective covering impacts on sustain-
ability is desired (Joly et al., 2015), most approaches are nevertheless one-
dimensional. More recent ones try to balance these methodological obstacles
by analysing, for instance, networks, political and institutional arrangements,
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as well as the use and production of knowledge to help policymakers in the
quest to negotiate between different, often conflicting or competing options
and pathways to social improvement (Bozeman & Sarewitz, 2011; Blay-
Palmer et al., 2018). Some studies have addressed these methodological
drawbacks. For instance, a recent study by Sanyé-Mengual et al. (2018)
aimed to approach the field of urban agriculture research assessment and
investigated the linkages between sustainability dimensions in urban food
production through a participatory evaluation.

Rather than picking any random methodology, it is crucial to stand back
and reflect on the needs and interests of stakeholders, the questions they
want to answer, and the available resources (Fawcett et al., 2003; Neubert,
2010; also see Chapter 1, this volume). Both internal and external factors
must be considered, such as public relations for marketing and funding
acquisition purposes (Berg et al., 2009), ‘accountability requirements’, the
‘existence of procedural routines for social inquiry’, as well as the ‘nature
of the sought knowledge’, are pivotal in the decision process towards an
epistemologically fitting assessment toolset (Dhondt et al., 2016, p. 22)
or internal purposes like project management and learning (Berg et al.,
2009). Therefore, the efficacy of the demanded methodology depends on
customizability, in order to account for the diversity of numerous forces
in play (Dhondt et al., 2016). Specifically for use in participatory settings,
the methodology should be inclusionary and facilitate capacity building
and learning, as well as be comprehensible and easy to apply (Springer-
Heinze et al., 2003).

The URBAL methodology: change-based and
participatory theory

Based on these theoretical and methodological contexts, the participatory
methodology that is being developed uses two main interwoven consider-
ations and approaches.

Impact pathways

The aim of the URBAL methodology is to help disentangle the goals and strat-
egies that lead an innovation to sustainability, not necessarily to measure its
impact. That is why we chose to work with impact pathway mapping. While
the identification of impacts can give clues about the effects and implications
of a programme, project, or other initiative, it cannot answer the question of
how and why an impact has occurred. Evaluation must be capable of disen-
tangling the goals of a programme and the strategies in place to reach them
(McLaughlin & Jordan, 2015). Pawson et al. (2005) emphasize the import-
ance of outcome-generating mechanisms, causality, and the comprehension
of both in their ‘generative model of causality’: ‘to infer a causal outcome
(O) between two events (X and Y), one needs to understand the underlying
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mechanisms (M) that connect them and the context (C) in which the rela-
tionship occurs’ (Pawson et al., 20035, p. 22).

In the process of planning, organizations that perform social innovations
often define specific goals they want to reach in response to the social con-
struction of a problem. These goals are ideally tied to immediate targets, yet
are long-term-oriented, clearly formulated, and measurable. More generally,
innovators are able to draw the proposed path towards achievement of their
stated goals. Doing so, organizations articulate external and internal eco-
nomic, political, environmental, and social drivers that can alter the trajectory
towards their chosen goals. They construct (implicitly or explicitly) several
pathways and choose the one with the highest estimated efficiency (OECD,
2013). This logic can be defined as a theory of change, which proposes an
explanation about how the actions and activities of a programme, interven-
tion, or project are intended to contribute to planned effects and the reasons
and mechanisms that link the operation (Mayne, 2011).

Impact Pathways Analysis (IPA) is a popular approach to investigate the-
ories of change in the planning and evaluation process, using logic models
to visualize elements and links for an intervention. IPA can provide a useful
tool as it is dedicated to the questions of why and how a given interven-
tion has led to an impact on whom, and which specific conditions were in
play (GIZ, 2012; Quiédeville et al., 2017), by mapping and discussing these
components (Dhondt et al., 2016).

IPA serves a descriptive function, that is, grasping the activities, circula-
tion, transformation, and utilization of knowledge (Quiédeville et al.,2015)
and other elements. Furthermore, it aims to provide an understanding of
cause and effect relationships that have led to change (Reade, 2008) on
the micro, meso, and macro levels (GIZ, 2012). The ‘pathways approach’
recognizes that these complex interactions can sometimes be self-
reinforcing, strengthening dominant narratives and trajectories favoured
by powerful actors, and crowding out alternatives favoured by marginal
groups. Impact pathways analysis helps to challenge and scrutinize change
processes and their dynamics (Reade, 2008). Particularly challenging can
be documenting the evidence for undesired impacts, long-term impacts,
and diffuse impacts, which do not address a specifically demarcated target
group. While IPA has been applied in diverse contexts, it has mainly been
carried out for research and development accountability programme
evaluation to communicate with external funders and stakeholders. Other
methodologies,! including ours, are more practitioner-oriented, where
impact pathways are rather a management and strategy tool, that is, for
internal use.

Participatory-based

Evaluative studies have often been conducted by researchers and other
scientific experts. However, the approach to research on rather than with
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stakeholder groups, can lead to insufficient and biased conclusions that
do not mirror the lived experiences of the impacted stakeholders. Many
researchers therefore suggest using participatory approaches in order to
address these shortcomings (Hummelbrunner, 2007; Meter, 2007; Berg
et al., 2009). Multi-stakeholder planning has been described as especially
crucial in complex agro-food systems (De Zeeuw & Dubbeling, 2015); the
same can be applied to the evaluation perspective.

Participatory approaches are commonly chosen in impact pathways
analysis since they allow a balance between the researchers’ needs for spe-
cific information and the ability of participants to contribute their original
experience. Cousins and Earl (1992) define participatory evaluation as
‘applied social research that involves a partnership between trained evalu-
ation personnel and practice-based decision makers, organization members
with programme responsibility; or people with a vital interest in the
program’ (p. 399). In this case, the assessment takes place in a collaboration
between stakeholders and experts, which also enables cross-comparison
between statements (Berg et al., 2009). Hummelbrunner (2007) argues that
this constellation in itself forms a system, the ‘evaluation system’, in which
‘clients” and ‘evaluators’ influence each other’s world views by intervening
and reacting.

Participatory evaluation can have different operational benefits: it
increases the usability and relevance of results into the everyday practices of
participants (Cousins & Earl, 1992) through the appropriation of the evalu-
ation process (Quiédeville et al., 2017), and the opportunity to raise locally
relevant questions (Zukoski & Bosserman, 2017). Scholars also value par-
ticipatory evaluation as very effective because of the possibility to adjust
ongoing projects and programmes during execution, as well as to imme-
diately recover from unexpected disruptions (Rodriguez-Campos, 2017).
Participatory evaluation is not just the programme, project, or product, but
also a process that enables dialectic discussions, which should lead to organ-
izational learning (Sudrez-Herrera et al., 2009), allow participants to express
their opinions, have their voice and perspectives incorporated into the initia-
tive (Marra, 2015), and provide systematic information to support learning
and decision-making (Douthwaite et al., 2007b). This has been shown to
support the integration of new ideas and constructs into existing mental
maps and cognitive structures. The application of participatory evaluation
and the stimulation of learning knowledge creation can also foster change
(Plottu & Plottu, 2009; Marra, 2015). Scholars argue that capacity building
is yet another important potential of participatory evaluation (Ekirapa-
Kiracho et al., 2017).

A crucial part of the participatory evaluation methodology is the
involvement of a wide and diverse range of key stakeholders (McLaughlin
& Jordan, 2015; Zukoski & Bosserman, 2017), although the extent of
involvement and the diversity of stakeholders can vary throughout the
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process at different stages (Rodriguez-Campos, 2017). Certainly, this
diversity can render the evaluation difficult and make consensus impos-
sible to achieve. Nevertheless, in the least case, it can generate a platform
where conflicting perspectives can be laid open and discussed. Discussion
and juxtaposition of the reasons and processes of change are the main
purposes.

A three-stage process

Based on these statements, URBAL proposes to build and test a tool that
can help different actors identify the potential and risks for different sus-
tainability dimensions for urban food system innovations. Building from
assumptions of participatory engagement, such as participatory budgeting
(Cabannes, 2004) or participatory certification (Nelson et al., 2010), we
will focus on policymakers and practitioners. The goal is to build a cog-
nitive map or logical frame that makes explicit the impact of innovations
on sustainability. These maps will identify the actual changes produced by
the innovation on sustainability, the ways they are induced by the activ-
ities performed by the innovation, and the ways they interrelate, from
short-term changes (outputs) to medium-term (outcomes) and to long-
term changes (usually referred to as impacts). The chosen approach will
therefore assess not only the intended and unintended impacts on all sus-
tainability dimensions, but also the pathways that led to these changes.
These pathways that help identify a theory of change for each innov-
ation are not necessarily linear constructs: the interrelation, convergence,
potential divergency between the various changes and pathways towards
the different dimensions of sustainability, also build a systemic theory of
change, emphasizing positive and negative feedback loops, unforeseen
changes, and unforeseen contradictions between pathways, which we
believe are particularly relevant to address the issue of the sustainable food
systems.

The URBAL project aims to offer innovators, funders, and policymakers
useful and clear information about the functionality and relevance of
innovations. It aims at providing policymakers the tools to allocate funding
and implement appropriate support mechanisms to foster sustainable change
and prevent adverse societal effects. It also aims at providing innovators the
tools to better assess their activities and to reframe their goals if they iden-
tify gaps and strengths. As such it will be of a participatory or collaborative
nature (see also Chapter 8, this volume).

A key goal is to address all dimensions of food system sustainability.
The sustainability framework developed by Bricas (2017) is at the core of
URBALs research approach so that we include economic, environmental,
socio-cultural, food security, and nutrition and governance considerations
as central to our research.
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Figure 2.1 The dimensions of sustainable food systems.
Source: Adapted from Bricas, 2017.

As Figure 2.1 shows, the sustainability dimensions encompass five
main areas:

e Social dimensions include social cohesion, inequality, confidence in the
food system, as well as identity and culture;

e Economic dimensions include decent jobs, equity, and resilience
considerations;

e Food security and nutrition dimensions are closely linked and include
physical activity, health care as well as food access, availability, regu-
larity, and quality;

e Environmental dimensions include pollution, biodiversity, and non-
renewable resources;

® Governance dimensions include participation, transparency, and
accountability.
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A stakebolder-oriented methodology

As a general roadmap, we suggest a three-stage collaborative process
(Figure 2.2), that will help document the innovation impacts. To consider
long-established innovations as emerging ones (in which case it would be
difficult to identify actual impacts due to the nascent nature of the innov-
ation), and to dispel the fuzzy image that comes with the term ‘impacts’,
one of the first methodological choices was to use the term ‘change’ and
‘result’ instead of ‘impact’. In this context, outputs are the products or ser-
vices generated by the innovation. Outputs can lead to direct observable
changes and can be adopted and adapted by other actors in the same or
other contexts. This is what we call ‘Results’ — short-term, medium-term or
long-term changes linked to the innovation and its context, which are both
influenced by and influence contextual factors.

The central question is ‘How have ideas and/or practices changed because
of the innovation?’ In order to address this question, Step 1 will be dedicated
to the collection of background information through interviews that will
help to raise awareness about the innovation, document the context, and
understand the motivation of the practitioners for the innovation. The main
outputs of Step 1 will be (1) a chronogram, which displays visually the most
relevant events in the genesis and the development of the innovation; (2) an
actor network map that diagrams the system of actors and their mutual
relationships; (3) a case description including the local and global context
for the innovation; and finally (4) an impact pathway map that describes
what strategies the project’s stakeholders have used and what activities
they have performed to bring about necessary actions to achieve the project
vision, including unexpected short-term and long-term changes, as well as
takes into account positive and negative feedback loops, as previously said.

@ Project reflection

input from UFIL teams
and policymakers
Identification of indicators
Identify & test other tools
(e.g. raster, impact radar)

Collective review of draft
impact pathway map,
network map and
chronogram

Create awareness
Record innovation rationale
Understand evolution
and context

Figure 2.2 The three stages of the URBAL methodology.
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This cognitive map is based on an Outcome Logic Model, which will be
explained in the next section.

In Step 2, a workshop is organized involving stakeholders (practitioners,
partners, users) to review the Impact Pathway map developed in Step 1 and
discuss comments and improvements to the various pathways leading from
the innovation to related changes. This step is dedicated to discussing and
reflecting on the innovation’s theory of change and evolution, which the
innovators defined in Step 1. This step is crucial for the confirming or chal-
lenging the impact pathways identified in Step 1 through interviews and a
literature review. It is also crucial for defining, discussing, and potentially elim-
inating causal linkages between each pathway step, and gaining awareness
about the process and elements of the innovation (specifically policymakers,
who can benefit from this knowledge in order to increase the efficiency of
their decision-making). The selection of the workshop participants will
depend on the sustainability dimensions and on the questions that will be
addressed in depth in the workshop. As such, this selection strongly relies
on the outputs of Step 1.

Step 3 is a meeting or a workshop to reflect on the results and the pro-
ject as a whole with innovators, stakeholders, policymakers, and/or funders.
This final step may also be used to identify indicators for benchmarking and
actually measuring changes and impacts.

Stakeholders are the core actors in impact pathway mapping. It is advis-
able to involve ‘wise practitioners’, that is, people who are well immersed
in the relevant area of interest but can also offer broader, more abstract
contexts. Furthermore, food system innovations connect a multitude of
different actors and stakeholders that should be categorized to provide
a wide-ranging overview (Meter, 2007; see also Chapter 4, this volume)
making the actor mapping in Step 1 so crucial.

The Impress method suggests the separation of actors into three cat-
egories (major actors, influential actors, and impacted actors) according to
the role they play in the innovation process (Barret et al., 2018). This idea is
used and adapted to URBAL, which proposes the following four categories:

1. Innovation holders: ideally founding members of the innovation.

2. Policymakers: representatives from municipal or regional governments
with policymaking capacity, ideally with previous knowledge about the
concerns in the sphere of the UFIL. These actors could come from eco-
nomic development, health, tourism, planning, or a number of other
government departments.

3. Stakeholder representatives: according to the relevance for each innov-
ation along the food supply chain — producer, transformer, distributor,
consumer, waste management, governarnce.

4. Sustainability experts: knowledgeable about different sustainability
dimensions, not necessarily involved in innovation or in the URBAL
team.



An emerging methodology 31

Both the practitioners who emerged in the field of interest, and the sus-
tainability experts who have a more abstract view on linkages and results,
can provide a well-balanced analysis. In reality, representatives might have
multiple roles and responsibilities and can offer a range of diverse insights.
Drawing a stakeholder affiliation map for each UFIL will be a valuable tool
to identify the density of linkages and diversity of roles that are combined
within one UFIL.

A logic model to belp map impact pathways

The logic model used in our impact pathway mapping involves a representa-
tion of how sustainable innovation holders identify or construct one or more
social concerns that they aim to address by formalizing an operational pro-
ject (Figure 2.3). According to this project, inputs (financial, human, material,
capital, and other resources that enable the intervention to generate a product
or service) are defined and elaborated from the innovation context. Through
innovation activities defined by the operational mission, actions transform
inputs into outputs. As previously said, for URBAL, especially during the
workshops, short-term, medium-term, and long-term ‘results’ are used
instead of ‘outcomes’ and ‘impacts’ to account for the differences brought
about by the innovation. Outcomes can be regarded as direct short-term
effects on immediate stakeholders, while impacts refer to medium- to long-
term effects that go beyond the scope of the direct actors and users. From a
pragmatic point of view, this understanding sets the URBAL methodology
apart from other methodology that focuses on academic purposes. Referring
to ‘outcomes’, ‘impacts’ could lead to confusion as different disciplines and
practitioner groups may have conflicting views on this term. ‘Changes’ and
‘results’ are simpler terms that facilitate work in a participative way. For
example, it may not be appropriate to use the term ‘impact’, because most
of the social innovations we will work on have been founded recently. To us,
both ‘changes’ and ‘results’ are appropriate to compensate for the relative
difficulty of ‘impacts’ as well as the uncertainty related to their identification.

The diagram presented here has been shaped at the very beginning to
the URBAL project, before any live-test with an innovation. Since then, we
have been able to perform this test twice and have significantly modified the
methodology, from the logic model to the very practical aspects of its imple-
mentation. One example is the end of the distinction between outputs and
results in favour of a more general distinction between short-term, medium-
term, and long-term changes.

Twelve Urban Food Innovation Labs

The methodology will be tested on a total of 12 UFILs (Table 2.1) are engaged
during the three years of the project in eight cities, including Montpellier (2),
Milan (3), Hanoi (2), Rabat, Brasilia, Baltimore, Cape Town, and Berlin.
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Figure 2.3 A frame for impact pathway mapping.
Source: URBAL.

e Context(s) of urban-driven social innovation (SI) for sustainable food systems consists
of internal and external opportunities and obstacles. The context influences, and is
influenced by, the SI.

o Example: Economic, social, environmental, political, and cultural factors (at a
local and at larger scale, depending on the relevance for each UFIL).

e Sustainability needs in the food system refers to demands in relation to food that are
not yet being met. Such needs can actually exist or be only perceived by SI holders.

o  Example: Food poverty in an urban neighbourhood. While needs tend to be
social in nature, they can be driven by other needs, for example, to improve soil
quality.

e Operational mission describes the vision and strategies that SI holders set for their
intervention to address a need. This mission is the guiding principle of the intervention
and is the basis for input acquisition and activities to metabolize inputs into outputs.
It roughly resembles the theory of change.

o  Example: Reducing food poverty through voluntary social work and support by
the municipality to empower people to gain ownership of their own food supply.

e Inputs are the physical and non-physical factors needed to achieve the SI’s objective.
Inputs are retrieved from both the internal and external contexts.

o Example: Volunteers, social innovation grants, and support from civil servants.

e Activities defines actions that are undertaken to use and transform inputs into outputs
or generate results.

o  Example: Board meetings, job creation, teaching, sales, and applications.

e OQutputs are all products and services directly generated by an SI through the trans-
formation of inputs.

o Examples: Mobile apps, cooking workshops, and food store concepts.

e Results or changes refer to changes that can be linked to an SI. These results are rela-
tive, that is, there is a noteworthy difference between the status quo and the previous
condition. A result is the consequence of the application or use of an SI’s output by the
target group and other stakeholders. A result can also occur indirectly and unplanned,
and alter conditions positively or negatively.

o Example: Knowledge about the closest location to acquire healthy food.
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UFILs were selected using a multifaceted typology based on the following
four key questions: (a) Where are the changes expected: on consumer
practices; on value-chains; and/or on governance of urban food policies?
(b) What is the type of sustainability innovation, including the satisfaction of
human needs, changes to social relations, increasing levels of socio-political
capability, and asset building at individual and/or community levels (Kirwan
et al., 2013)? (¢) Who originates the innovation: civil society; the private
sector; and/or local public authorities? (d) How many dimensions of sus-
tainability are addressed among environmental, socio-cultural, economic,
food security and nutrition, and governance? Only those innovations whose
constructed vision involves at least two sustainability dimensions have been
selected for participation.

Other criteria include: legitimacy and precedence of participative
approaches; institutional context including whether food policies exist and
if they do whether they are local and if they are led as top-down, bottom-
up, or a mixture of initiatives; development and cultural contexts; stage of
the innovation, from initial planning through emergent to fully developed
and mature innovations; expected outcomes of the innovations, including
scaling up, out, and deep (Riddell & Moore, 2015); and, status of the innov-
ation as novel, adapted from elsewhere, or imitated.

Table 2.1 Innovation origins and expected changes for the 12 URBAL Urban Food
Innovation Labs (UFILs)

Changes in Changes in value- Changes in urban
consumer practices chain organization food policy
governance
Innovation from Collaborative Participatory Food Aid
civil society consumer guarantee system Milan
supermarket, Rabat
Montpellier

Innovation from Promotion of native Aquaponics Community Food

private sector species from the as innovative Committees for
Cerrado biome in  supply chain urban health and
the gastronomy Berlin nutrition
Brasilia Cape Town

Internet usage in
Food provisioning
and information

Hanoi
Innovation from Support to Long-distance Food Policy
public authorities innovations in contracts between city Advisor Network,
school canteens, and hinterland Baltimore
Montpellier Hanoi Distretto Agricolo

Public procurement
for school canteens,
Milan

Milanese
Milan
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The URBAL method will be adapted to the needs and context of each
UFIL, thanks to a step-by-step improvement of the method (Figure 2.3). Live
tests of the methodology will be done in three waves with feedback analysis
from participants after each wave, which will help evolve the methodology.
As at April 2019, two tests have already been performed, ten more are still
to be organized. The final version of the methodology will be available at
the conclusion of this phase of the project, projected for the end of 2020.

In each of these cities where innovations have been chosen, the main part-
ners of the projects have strong links with scientific teams. Several of these
cities are actively part of national or international networks on urban food
systems. This will help to better connect the URBAL project to other cities
and to disseminate the results of the project.

Conclusion

Testing this methodology on various innovations in diverse contexts will
allow the researchers to present an analysis of the actual effects, the poten-
tialities, the risks, and the limits of urban innovations on the sustainability
of food systems (including outside the urban perimeter). In such a way, this
research will contribute to the analysis of how city regions can be part of
solutions and contribute to more sustainable food systems even if they are, to
a large extent, responsible for the existing pressures on planetary boundaries.

The research outcomes are expected to demonstrate conditions when
urban-driven initiatives, including urban food policies, may provide bene-
ficial medium-term or long-term changes (i.e. impacts), helping urban
areas to collaborate with rural partners in their regions in the transition
towards more sustainable food systems. It is also expected that the lessons
learned will in turn pose new challenges. One purpose of the research pro-
ject is to contribute to reversing the image of cities as a main source of
unsustainability as cities are frequently and deservedly associated with
negative environmental impacts, unequal availability, and accessibility
to balanced and affordable nutritious food for city dwellers. URBAL
will explore urban spaces as sources of innovative solutions to sustain-
ability issues. This, in turn, can be linked to other initiatives including the
Milan Urban Food Policy Pact and strategies being developed to link the
Sustainable Development Goals (SDGs) to urban food system practice
(Calori et al., 2017; Blay-Palmer et al., 2018).

The approach also makes an important contribution at the intersec-
tion of impact pathways mapping literature and participatory methods by
developing a more precise set of terms to describe the innovation process.
This enables a more robust and complex analysis and responds to the
needs and questions of the various stakeholders actually or potentially
engaged in the innovation (Fawecett et al., 2003; Douthwaite et al., 2007a;
Neubert, 2010; see also Chapter 1, this volume). In turn, it is expected
that the specific innovations in the UFILs will allow the project to address
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questions about forces both external to the innovation process, including
procedural routines, or the innovation aims, including marketing and
funding goals (Dhondt et al., 2016, p. 22), or internal factors such as
project management and learning and can provide specific information
to foster learning, consensus building, and decision-making (Douthwaite
et al., 2007b; Berg et al., 2009; Sudrez-Herrera et al., 2009). That URBAL
is inclusive and flexible, allows it to meet these goals as well as build cap-
acity and agency for organizational stakeholders (Springer-Heinze et al.,
2003; Marra, 2015; see also Chapter 4, this volume). As it is developed
in tandem with practitioners and reflects their everyday practice, it is
more usable, flexible, and relevant (Rodriguez-Campos, 2017; Zukoski
& Bosserman, 2017).

Beyond research interest, this method will also help practitioners and
innovation stakeholders to capture the very effect of their actions and give
them the resources to enable them to be more reflexive and strategic about
their innovation pathway, for their organization, as well as for their commu-
nication with policymakers and investors. The impact pathways will extract
details and interconnections about the process and innovation and will
make impacts/results more transparent and more easily understood. This
method can be a low-tech and low-cost tool for policymakers, innovators,
and funders to understand more about existing and proposed urban food
innovations.
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Note

1 Specifically in the 2010s, the development of the distinct impact pathways
approach has skyrocketed. Many interesting approaches, mainly from agricul-
tural research, contributed to the improvement and adaptation of concepts to a
diverse range of interest fields. Researchers have proposed and developed different
methodologies that assess, model, analyse, and evaluate the processes that (most
likely) lead to a specific impact, such as PIPA, ImpresS, IMPRESA, and Syalinnov.
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Introduction

Food insecurity in Canada’s north' has received national and international
attention in recent years. In many northern communities, 17 per cent to 69
per cent of households report moderate to high food insecurity, which is
dramatically higher than the national average of 8 per cent (Rosol et al.,
2011; Council of Canadian Academies, 2014; Tarasuk et al., 2016). This dis-
crepancy highlights the failure, at multiple scales, to ensure the availability,
accessibility, and adequacy of food in northern communities. The right
to food was guaranteed through Canada’s commitments to the Universal
Declaration of Human Rights and the International Covenant on Economic,
Social, and Cultural Rights, but the lack of policy restricts enforcement of
these rights (De Schutter, 2012). For communities in Canada’s north, the
right to food is more complex as issues of remoteness and lack of economic
opportunities and infrastructure contribute to high rates of food insecurity.
These issues are further complicated by external pressures of development,
politics, and globalization (Power, 2008; Loring & Gerlach, 2009, 20135;
Blay-Palmer et al., 2014; Council of Canadian Academies, 2014; see also
Chapters 4 & 10, this volume). Factors contributing to food insecurity in
Canada’s north are numerous, complex, and subject to history, scale, and
place. Redefining the discussion of food security, ensuring the socio-cultural
aspects of place are included, while empowering communities to define their
own food system, is critical (see Chapters 1 & 12, this volume). However,
many of the essential ingredients that have been a part of northern com-
munities’ food systems for generations are poorly understood and not well
represented in current measurements, metrics, or literature.

Food systems are defined by place and local circumstances (Marsden,
2012; Blay-Palmer et al., 2015; see also Chapter 6, this volume). In the
Northwest Territories (NWT), the boreal forest is the most widespread
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ecosystem and Indigenous communities rely on this ecosystem to support
their way of life. Traditional foods,? obtained though harvesting — hunting,
fishing, and gathering — from the land and waters form the basis of the
communities’ food systems. These food systems have been sustainable for
generations, and have adapted to changes in seasons, migrations, and avail-
ability of animals. It is a close connection and relationship with the land,
and an understanding of natural variability that has enabled communities
to thrive. The passing down of traditional knowledge through generations
allows for youth to continue to access the land and provide food for the
community. Being on, and living off, the land also includes elements of self-
governance, practicing cultural and spiritual traditions, the social network,
and support of the community (Bartlett, 2005; Parlee et al., 2007), as all are
essential parts of the food system.

Food systems across the North have been, and continue to be, impacted
by issues of colonialism, including forced placement in settlements, and
other government policies, infrastructure, and the wage-based economy. As
reliance on the formal economy increases, less time spent on the land has
led to a decreased dependence on harvesting food, furs, and other products.
Economic development, land rights, and management and protection of
natural systems are all part of the complex situation that has developed
in the North and have direct impacts on food security. The need for wage-
based income is now crucial due to the high cost of living in the North,
but employment opportunities are still sparse and leave less time to par-
ticipate in traditional activities. With less time spent on the land harvesting
traditional food, communities have become more dependent on market
foods. As a consequence, diets of Indigenous communities in the NWT, con-
sistent with changes across the globe, have moved away from traditional
food sources to food purchased from stores (Kuhnlein & Receveur, 1996,
2007; Drewnowski & Popkin, 1997; Popkin, 2002; Kuhnlein et al., 2004;
Damman et al., 2008). While the high cost of food and lack of affordable,
nutritious options are often cited as major barriers to food security in the
North, this does not tell the full story for this complex food system.

Currently, there is a lack of tools to assess food systems in the northern
context and no existing tool that captures the complexity of northern
food systems (see Chapters 4, 5, 9, 10, & 11, this volume). In part, this
challenge stems from the existence of a mixed economy where traditional
food systems and market food systems operate in parallel to supply susten-
ance, and other benefits to well-being, for people living in the North. The
metrics that are available primarily focus on measuring the market food
system. For example, the National Nutritious Food Basket (NNFB) and
the Revised Northern Food Basket (RNFB) are standard tools accepted by
statisticians, governments, and academics, among others, to monitor the
price of food purchased from retailers. The NNFB and RNFB were created
as survey instruments to measure the cost of a basic diet that met current
nutrition recommendations and reflected average consumer purchasing
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patterns (INAC, 2007; Ministry of Health Promotion, 2010). The NNFB
was created by Health Canada and the RNFB by Indigenous and Northern
Affairs Canada specifically to monitor the cost of food in remote nor-
thern communities. The NNFB and RNFB each include their own unique
list of 67 standardized food items and their purchase size (Ministry of
Health Promotion, 2010). These food costing tools serve as one method
to estimate much more complex food practices in households. They are
not meant as a weekly shopping list or household budgeting tool; do not
reflect food preferences; assume ability within the household to prepare
meals from scratch; and do not include pre-packaged food, food eaten at
restaurants, or locally sourced foods. As such, this metric does not capture
the complexity of food systems in Canada’s north, but only adds to the
false argument that food security in the North is a purely economic and
market-based issue.

We have little knowledge of, nor the infrastructure to track, traditional
food procurement by communities, nor do we know what contribution
traditional food has on local economies or livelihoods. Metrics for costing
traditional food procurement have received even less research attention and
there is no definitive methodology for costing harvested food. There are
a few examples of discrete studies that have tried to estimate these costs.
Harvester surveys have been used to quantify the amount of traditional food
harvested by communities and also can monitor the number of harvesters.
These tools can be applied to measure changes over time, which can have
both policy and co-management implications for food species (Usher &
Wenzel, 1987; Berkes, 1990; Wenzel et al., 2016). For example, Pal and
colleagues (2013) asked active harvesters in Wapekeka and Kasabonika First
Nations in northern Ontario to keep detailed logs of harvesting costs and
recorded yields of hunts. They estimated the average cost of traditional meat
was $14 per kilogram and that the annual cost for an active hunter was
approximately $25,000. This assessment method is intensive and cannot be
generalized to other harvesters or to communities in other northern regions.
The ‘Paying for Nutrition’ project used the RNFB to assess market food
costs in remote communities in northern Ontario (Veeraraghavan et al.,
2016), and to acknowledge the mixed economy and the importance of trad-
itional food systems (Skinner et al., 2016). The research team had many
discussions about how to measure the costs of harvested foods and decided
to use a proxy measure of hunting costs by gathering data on a short list of
harvesting equipment (i.e., snare wire, fishing net, fishing line, and shotgun
ammunition) as well as the cost of gasoline in the participating communi-
ties (Skinner et al., 2016). These items only consider some of the more fre-
quent costs of going out on the land and water for food, but not some of
the larger (and more expensive) equipment that might be required, such as
a shotgun, boat and motor, all-terrain vehicle, or snowmobile. The amount
of time spent on the land during harvesting should also be factored in, as
it is time away from participating in the wage economy. Most importantly,
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there needs to be an acknowledgement that harvesting is not always fruitful,
and hunters and harvesters may return home with no food. Combined,
high costs associated with being on the land and the decline of harvesters
has contributed to issues of food insecurity across the North where some
cannot afford food either from the land or the store (Lambden et al., 2006;
Ford et al., 2010; Ford & Beaumier, 2011; Brinkman et al., 2014; Loring
& Gerlach, 2015). Additionally, the items that would need to be included
in a more broadly relevant traditional food-costing assessment tool for the
North would need to be appropriate and reflective of the diversity of local
harvesting practices.

While the high cost of market food and other items in the North
has been a major focus of a small number of previous studies, current
food costing methods in northern environments have not considered
the informal or social food economy. Food sharing is widely practised
in northern environments and is an integral part of Indigenous culture
and traditions (Condon et al., 1995; Collings et al., 1998; Chabot, 2003;
Abele, 2009; Collings, 2011; Dombrowski et al., 2013; Skinner et al.,
2013). Typically, harvesters return to the community and share food
with immediate family members and community Elders, and sometimes
these sharing networks extend to more distant kin and friends, including
intercommunity connections. Communities therefore share the burden of
costs and labour of harvesting by lending equipment, providing supplies,
or assisting in meat processing. As selling of traditional food is not per-
mitted in many communities (small commercial fisheries excluded) based
on treaty or comprehensive land claim agreements, or social and cultural
norms, it is thus only permitted in some jurisdictions (e.g., Nunavut)
and also happens informally (Chan et al., 2006; Damman et al., 2008;
Gombay, 2009). Currently people in some communities sell traditional
food through social media platforms. However, with no formal system
to measure or collect information on how food is distributed through
social and informal economies, a large portion of the food system remains
unmeasured.

Finally, the health of the ecosystem and its relationship to food systems
requires attention in food system assessment. As the traditional food system is
closely tied to the health of the ecosystem, protecting the land, and therefore
the food system, has been prioritized by many communities and has been the
subject of numerous natural science studies throughout the North. Research
done in partnership with the community of Kakisa, NWT has combined nat-
ural sciences and community-based research with a food system approach.
This intersecting research has enabled the community to lead and build a
vision of a food system that relies on maintaining a healthy ecosystem in
the face of climate change, growing foods, and developing opportunities for
food sharing and economic benefits. As such, Kakisa offers valuable insight
in rethinking how multifaceted food system evaluation should be done in
Canada’s north.
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Community-driven food system metrics

The community of Kakisa is located approximately 400 km from Yellowknife,
the capital of the NWT, Canada. Home to the Ka’a’gee Tu First Nation
(KTEN), this community has a population of approximately 50 people,
and is so small that it is often excluded from most maps of the region. The
KTFEN’s traditional territory occupies approximately 10,000 km? within the
northern boreal forest and is comprised of a mixture of forest, peatlands,
wetlands, rivers, and lakes. The area includes two large lakes, Kakisa and
Tathlina, which are connected by a series of rivers to the Mackenzie River.
Community members enjoy a close relationship with the land and use the
area for a wide variety of harvesting purposes including hunting, fishing, and
gathering, all of which form a crucial component of their food system. The
community’s most important food source is fish, but moose and other large
animals, such as woodland caribou, are harvested. Kakisa is a migratory stop
for many species of waterfowl, which are typically hunted in the spring. As
the community is small, it lacks a great deal of infrastructure and therefore
depends on services offered in surrounding communities. The nearest grocery
store is located approximately 150 km away, therefore additional resources,
time, and money are required to access these services. Importantly, food from
the store is perceived to be unhealthy (Spring et al., 2018).

Kakisa, like many communities in the North, faces several complex issues
that impact the health of their food system, including climate change, devel-
opment, and other political and socio-economic factors. This community is
actively partnering in many research initiatives to help to understand these
impacts and maintain their livelihoods for future generations. One such
project was a climate change adaptation initiative, initiated by community
members in 2014, and detailed in Spring et al. (2018). Through a participa-
tory action research approach (see Chapters 2, 6, & 10, this volume), com-
munity members were able to identify barriers to accessing traditional foods
and opportunities to overcome those barriers and build a food system that
fitted their needs and vision. Much of the progress that has happened since
2014 has been through partnerships between the authors and community
members working towards this vision. With gardens being installed, on-the-
land camps that focus on youth—Elder knowledge transfer, a waste manage-
ment programme, as well as different research and monitoring initiatives,
much of the work has focused on protecting the land, improving access to
fresh, healthy foods (both locally grown and traditional foods) and sharing
knowledge with youth, Elders, and others around traditional skills and
stewardship of the land. Reflecting on this work, the authors and commu-
nity members, wanted to evaluate these past experiences as part of a process
to assess the impact of these projects on the community’s food system. In
the following section, we examine aspects of the food system that the com-
munity is actively evaluating through research partnerships. This includes
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evaluation of the health of the ecosystem, and how that informs the basis of
other food systems research in the community.

Health of the ecosystem

A bealthy food system in a changing environment

In Kakisa, as well as all other northern communities, the connection to
the forest is a critical part of the food system as a direct source of food.
However, in food system evaluation discourse where agriculture is the
dominant food source, the natural environment is considered to play a
small role in the overall health of the food system. This disconnect is
problematic for understanding and evaluating northern food systems. For
members of the KTFN, the health of the natural environment is closely
linked to the health of the people (Spring et al., 2018). While there is
no formal assessment of the health of the KTFN Territory, researchers
have been working closely with the community for years, in an endeavour
to understand various components of the ecosystem, particularly in the
context of anthropogenic climate change. This information is key to
understanding the context for food system well-being through the lens of
the changing climate.

Climate warming is amplified in the North; in the NWT, temperatures
have increased approximately 3°C in the last 60 years, and more so during
the winter months (Marshall & Baltzer, 2015), a rate that is 3—4 times the
global average (IPCC, 2018). Responses of northern ecosystems to this
change are already evident and are expected to become more severe in
coming decades causing concern for the impacts on communities and their
food systems. Rapid climate change in northern Canada has impacted and
will continue to impact the health of northern ecosystems. Climate change
is altering forest productivity directly while simultaneously accelerating
large-scale disturbance processes including permafrost thaw, wildfire, and
insect pest outbreaks (Gauthier et al., 2015). Overlain on these effects of
climate change are the direct human impacts on forest health, including
forest management decisions and the introduction of invasive species. Our
knowledge of these issues remains incomplete in the region as these are
novel or rapidly changing disturbances (Turetsky et al., 2017). However,
for the community, these are pressing issues that need to be understood
to support adaptation and planning for the protection of their livelihoods
and food security for future generations. Here we provide a brief over-
view of these issues with a focus on impacts for Kakisa’s community food
system. These changing environmental conditions should be considered
in the design of a healthy food system, ideally with long-term monitoring
via community observations to determine their impacts on local food
systems.
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Disturbances influenced by climate change

Drought

Because the productivity of northern forests is thought to be limited by
temperature, boreal productivity was predicted to increase with climate
warming (Hogg & Bernier, 2005). However, growth responses of high lati-
tude forests have been variable, with many forests showing reduced prod-
uctivity in recent decades in response to warming temperatures (Walker &
Johnstone, 2014). This has been largely attributed to decreasing water avail-
ability, which is expected to occur with warming despite increases in precipi-
tation in many places (Price et al., 2013). This imbalance means that in many
places trees are experiencing water limitation, particularly in northwestern
North America (Hogg & Bernier, 2005). Tree growth also can decline with
permafrost thaw (Patankar et al., 2015; Walker et al., 2015; Sniderhan &
Baltzer, 2016). Permafrost containing ice can directly affect soil moisture
through its control on the water table position.

Gradual versus abrupt thaw of permafrost

Permafrost thaw is one of the main challenges facing communities in the
North. Approximately 70 per cent of the entire boreal forest is underlain
by permafrost, a term given to soil, rocks, and sediment that remains at or
below 0°C for two consecutive years. In the NWT, permafrost ranges from
continuous coverage in the north where permafrost is thick, to discontinuous
coverage of thinner permafrost further south. In part because of permafrost,
the dominant tree species in the NWT rely on a shallow rooting zone to
support growth. Warming leads to thickening of the active layer (seasonally
thawed soil near the surface), a process that gradually affects surface perma-
frost over decades. In response to gradual permafrost thaw, plant product-
ivity may be stimulated by a thicker rooting zone and increased nutrient
availability. On the other hand, drying of surface soils may lead to declining
tree growth (Walker et al., 2015; Sniderhan & Baltzer, 2016).

Where permafrost is ice-rich, it can thaw abruptly leading to a variety
of surface expressions that include erosional features (retrogressive thaw
slumps, active layer detachments, gullies), thaw lakes, or thaw wetlands. All
of these surface expressions involve thermokarst (ground subsidence) and
instability as a result of the abrupt thaw of ice-rich permafrost. The devel-
opment of thermokarst features alter the local hydrology, ecology, and bio-
geochemistry (Jorgenson & Osterkamp, 2005; Quinton et al., 2011; Kokelj
& Jorgenson, 2013; Baltzer et al., 2014; Olefeldt et al., 2016). Rapid rates
of climate warming have already pushed parts of the southern NWT across
critical thresholds for maintaining permafrost. For example, the southern
limit of discontinuous permafrost was shown to have migrated northward
by approximately 120 km between 1964 and 1989 (Kwong & Gan, 1994),
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likely transitioning KTFN territory from extensive discontinuous to spor-
adic discontinuous permafrost.

The region surrounding Kakisa is dominated by low-lying and poorly
drained land with a mosaic of permafrost-free wetlands and slightly elevated
permafrost peatlands that are better drained and support black spruce-
dominated forest (Baltzer et al., 2014). Abrupt thaw in these systems leads
to surface subsidence and associated waterlogging of the soils, resulting in
‘drunken trees’ and rapid tree mortality associated with inundation (Baltzer
et al., 2014; Patankar et al., 2015). This is representative of the forest-to-
wetland conversion occurring across the southern NWT and also around the
circumboreal region (Baltzer et al., 2014; Helbig et al., 2016; Turetsky et al.,
2019). This fundamental change in land cover and ecology leads to issues
of food access and availability for communities as well as concerns about
harvester safety. Large-scale conversion of forested ecosystems to wetlands
will decrease habitat for some important species, including caribou, through
loss of spruce-lichen forests (Joly et al., 2012). Abrupt thaw and thermo-
karst also results in biogeochemical changes that can affect the safety of
food resources, for example mobilization of mercury (St. Pierre et al., 2018).
Finally, changes in topography can make it more difficult for harvesters to
access the land and uneven terrain can contribute to safety concerns for land
users (Kokelj & Jorgenson, 2013; IPCC, 2014).

In response to all of these landscape changes in their region, the com-
munity has responded by developing an innovative web map, referred to
as the Ka’a’gee Tu Atlas, in partnership with researchers. This Atlas was
constructed for the community, collecting data layers from various sources
that contained information on traditional land uses, culturally signifi-
cant places as well as environmental information. Through focus groups,
interviews, and modified photovoice techniques community members have
compiled images and descriptions of what the land looked like before many
of the impacts of climate change. This initiative has created a baseline for
future monitoring initiatives that will record how the land is changing
and provide the opportunity for community members to record current
conditions, hazards, to share and discuss areas of concern on the land that
may require monitoring or future research, and track impacts to their food
system.

Wildfire

Fire is a critical part of the natural renewal of the boreal forest. However,
climate warming is accelerating the frequency and intensity of wildfires.
In 2014, the NWT experienced an historically unprecedented fire season,
both in terms of area burned (2.85 million hectares; Walker et al., 2018)
and impacts on communities (Dodd et al., 2018). Wildfires also have an
immediate impact on wildlife habitat, as large areas are cleared during a
fire, however patterns of regeneration of forest following wildfire has meant
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that these impacts are temporary. Many communities, including Kakisa, are
concerned with whether the current impacts of climate change will allow the
forest to recover to its original state. Severe wildfires, in both Alaska and the
Yukon, have demonstrated the potential for fast-growing, deciduous species
to become dominant after an intense fire where combustion of the organic
soil layer is complete (Johnstone et al., 2010b). This can occur in response to
very severe (deep burning) ground fires or those returning within short time
intervals and can impact tree and ground vegetation recovery (Johnstone
et al., 2010a; Hollingsworth et al., 2013). Understanding the nature of this
shift is important with respect to the availability of wildlife habitat under an
accelerated fire regime.

To answer these questions researchers established a network of per-
manent sampling plots in fire scars from 2014. These plots are unique in
that they provide a co-located set of measures of fire severity (canopy and
soil), permafrost conditions, pre-fire stand age and structure, detailed char-
acterization of post-fire soil conditions (residual organic matter, soil carbon
content and loss, bulk density, and nutrient status), and post-fire vegetation
recovery, which will provide novel insights into the impacts of the 2014
fires. Some of these locations were on the traditional lands of the KTFN,
which was important as the community was evacuated, and nearly lost,
during the 2014 fires. Researchers helped to facilitate on-the-land learning
events with the community to provide a demonstration on how the impacts
of forest fire are measured, and how forest regeneration is monitored.
Community Elders participated in identifying plants, sharing the Dene lan-
guage names and traditional uses with youth and researchers, and pro-
viding insights into what animals might come to the areas. Together, this
research and community experience with fire can help inform and educate
other regions impacted by forest fire along with future research directions
in affected communities.

Fish, water, pests, and contaminants

One of the challenges facing a warming north is the loss of temperature
limitation on the distribution of species that have previously been unable
to expand their ranges into these regions. The introduction of new species
can have detrimental impacts on the balance already present in the eco-
system (Walther et al., 2002). Furthermore, new species have the poten-
tial to bring diseases or parasites into new systems and impact the health
of wildlife populations. Ticks and other diseases causing death in a var-
iety of animal species have been recorded and will likely continue to spread
across the north (Kutz et al., 2009). Changes to species’ migratory patterns,
populations, and health will ultimately have negative impacts on the com-
munity as well. If country food is no longer readily available, harvesters will
have to invest more time and money into the pursuit of food, increasing the
cost to the harvester. In Kakisa, a range of new species has appeared in past
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years. Deer have been spotted in the southern parts of their territory (Spring
et al., 2018). There is evidence of cougars in the area. Most concerning for
the community is the presence of pelicans on both Tathlina and Kakisa lakes
due to the potential impact of this new species on fish populations on which
the community depends both for commercial and subsistence harvesting.

Contamination of country food species, particularly fish, is a major
concern for communities in the North. Pollutants, mainly produced at
lower latitude, are transported northward and can be deposited into
marine or terrestrial environments where they can build up in food webs
and reach high concentrations in top predator species. At high enough
concentrations, human consumers of fish can face health risks due to
exposure from contaminants. Detectable levels of mercury have been
recorded in various fish species from lakes around the NWT (Lockhart
et al., 2005), and levels in several lakes and fish species have led to devel-
opment of site-specific consumption advisories. As climate changes,
there is an increased risk to communities as pathways of contamin-
ation, both biological (species and processes) and physical (transporta-
tion of contaminants) intensify (Kraemer et al., 2005; Stern et al., 2012).
Although restrictions on chemical applications and controls on global
emissions of chemicals in other regions of the globe may help lower future
risks of contamination, there is a concern that contaminants locked away
in frozen sediment could be made biologically available due to climate
change (Loseto et al., 2004; Stern et al., 2012) and permafrost thaw can
release stored mercury into downstream aquatic systems (Klaminder et al.,
2008). The issues of contamination are critical to the food security dialog
in the North. Quantifying both risks (e.g., contaminant concentrations)
and benefits (e.g., nutritional quality) of traditional foods, and how these
risks and benefits may be altered with climate change, is thus of para-
mount importance.

The KTFN has been involved in monitoring the health of waters around
the community as well as fish populations for years as food fished from
Tathlina and Kakisa lakes are of significant commercial and subsistence
importance to the community. Mercury has been recorded in different
species in both lakes, including walleye and northern pike (Laird et al.,
2018). Some samples have been measured at levels that often exceed Health
Canada guidelines for safe consumption. Researchers are looking to find
the cause behind these elevated levels by increasing fish sample sizes in both
lakes, augmenting sampling and the understanding of mercury accumula-
tion in lower trophic levels in the food web (e.g., algae and plankton) and
determining the amount of mercury in sediment that is available for uptake
into the food web. Furthermore, research has been ongoing to understand
the levels of contaminants in community members. This would help to better
understand community fish consumption habits and lead to improved com-
munication and warnings about certain fish species, sizes of fish, and com-
munity impacts of contaminants.
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Supporting community participation in food system evaluation

One of the most important aspects of the research conducted in Kakisa is how
it is driven by the community. The community, through the Band Council and
the Environmental Coordinator, has a great deal of experience working with
researchers from universities and government departments, as well as other
organizations, to conduct a variety of research projects on their lands. The
community has the vision for ecosystem and food system protection and works
with researchers to achieve their goals of stewardship of their lands. For many
of the researchers that work with the KTEN, the research began at the invi-
tation of the community, either directly or through other direct relationships.
Being a small community there is the understanding that there is a limited cap-
acity to do research, and a great deal of questions and concerns about how cli-
mate change and other developments are impacting the ecosystem. Partnering
with researchers therefore became the way for the community to learn more
about these changes, build local capacity to participate in, and support research
and benefit from, project funding and employment opportunities.

Another unique element of the research is the partnership, and personal
relationships, built with the KTFN’s Environmental Coordinator. This indi-
vidual has been involved in environmental monitoring projects through
government departments and non-governmental organizations, and has
coordinated field sampling for fish, water, and wildlife monitoring and
social science research in the community. This position is critical to ensuring
that all research is conducted alongside representatives of the community
(Berkes & Jolly, 2002; Pearce et al., 2009; McGregor et al., 2010; Armitage
et al., 2011; Tondu et al., 2014). Of most benefit to the projects are the
connections this role has in the small community that have allowed for easy
communication and connections to community members, Elders, and local
decision makers as well as fostered a bridge between all parties to build
trust and transparent communication, so all research directly benefits the
community (Angell & Parkins, 2010; Tondu et al., 2014). This role helps
to overcome several major barriers for researchers working in the North,
specifically the limited time one has to spend in the field, and builds upon
the social capital of an individual or partner organization within the com-
munity (Caine et al., 2007). What emerged as a powerful driver behind the
research and projects is the coordinator’s personal drive to conduct work
that makes a positive impact in the community. This drive not only enabled
them to champion much of the research being conducted, but pushed much
of the research, beyond mere participatory and collaborative, to action
research.

The impact that community participation has on the research goes much
further than logistics and relationship building, it ensures the research
meets the needs of the community. This includes fostering a two-eyed seeing
approach that emphasizes both traditional and Western knowledge, and
research methodologies (Bartlett et al., 2012; Martin, 2012). The research
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being conducted with the community all builds towards the KTFN’s vision
to establish a legally protected conservation area in line with the envir-
onmental and cultural values of the community. The proposed Protected
Area encompasses much of KTFN’s traditional territory including valuable
hunting and fishing areas used by community members. Part of the planned
management of the area will be accomplished through the establishment of
a local Indigenous Guardian programme to promote stewardship of the land
and waters through improved environmental monitoring (Trant et al., 2012;
Social Ventures Australia, 2016). Guardians will be community members
who will act as the eyes and ears on the land as they patrol, monitor, report,
and manage a range of research and monitoring activities. The establish-
ment of local, regional and national Indigenous Guardian initiatives is an
emerging effort to reclaim sovereignty over traditional lands and promote
self-determination (Roburn, 2018). In the context of food systems, this is
the realization of what food sovereignty looks like in the North, providing
rights to lands, decision-making, management, and protection of ecosystems
for future generations.

To achieve the goals of the Guardian programme, the community
requires additional capacity in various areas to be fully and properly
engaged in research and monitoring programmes. Capacity needs include
training, equipment, infrastructure, administrative support, and other
aspects of programme development and delivery. Assessing the training
needs and building in links to the opportunities available to address those
needs is another important aspect in maintaining the community’s food
system. For the KTFN, it is critically important to engage youth in research
and give them the opportunity to learn all the skills they need to partici-
pate in monitoring the land, but also to survive and harvest food from
the land. Youth are important stakeholders in the North, and opportun-
ities to learn from both Elders and researchers while on the land shapes
their abilities to be future leaders in their communities. Several on-the-land
camp experiences have been facilitated in Kakisa and surrounding com-
munities to give youth the opportunity to learn traditional skills, see the
land from both the traditional knowledge and Western science perspectives,
and encourage their involvement in environmental monitoring initiatives
in their communities. Through on-the-land training in both scientific and
traditional knowledge methods of studying environmental change, partici-
pating youth develop as leaders in food system stewardship and research.
But as the opportunities for this training are typically funded through
external programmes, we have limited knowledge about how to effectively
engage youth in these skills, let alone continue to develop these skills over
time. Schools are incorporating on-the-land learning into the curriculum
and facilitating more programmes to be on the land, and learning trad-
itional skills are critical to the long-term health of the food system and
well-being of communities, and therefore becomes an important aspect of
measuring the food system.
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Local food production

Kakisa, like many other communities, has identified growing food as a key
way forward to building a more resilient food system (Chen & Natcher, 2019;
Spring et al., 2018; see also Chapter 9, this volume). Not only will local food
production provide fresh, healthy food to Kakisa and potentially other nearby
communities, it also avoids the high cost of purchasing food from the store and
the environmental impacts of transportation to northern communities (Chen
& Natcher, 2019). The story of growing food in Kakisa is long and influenced
by both positive and negative experiences with government programmes, resi-
dential schools, and people who have come through the community in the
past (Simba & Spring, 2017). Growing food in Kakisa most recently started in
2015 with the creation of small raised-bed gardens and has expanded over the
years to include another small plot of land for potatoes. Recent conversations
in the community have asked about the impact of the gardens, and it was
noted that not enough food is being produced to make a significant impact on
the community’s food system. Although the gardens are a source of pride for
community members, scaling up to small-scale agriculture is envisioned as the
next step in building a more sustainable food system in the community. Across
the North, but particularly in the southern part of the NWT where Kakisa is
located, climate change causing warming temperatures and soils as well as
faster nutrient cycling may support more productive growing environments for
food crops. However, the potential for local food production in the NWT more
broadly depends on many factors, such as long-term capacity to grow food,
the support for community initiatives and policies, and environmental factors
including soil fertility and whether those soils will become wetter or drier with
climate warming.

For Kakisa, scaling up production of gardens, and expanding growing
opportunities in the community’s planned fire break are opportunities to grow
enough food to feed the community, and likely create economic opportunities
for some community members. For larger communities, however, more land
will need to be developed for agriculture to meet the needs of the population,
and potentially, when policy barriers are mitigated and distribution networks
are created, feed other communities in the NWT and beyond. There is poten-
tial for agricultural expansion into the boreal forest to have negative impacts
on the ecosystem and potentially release carbon into the atmosphere to fur-
ther contribute to climate change. Thus, the impacts of local food production
on the health of the northern food system will need to be assessed as will
methods of growing food that may reduce some of these potential impacts.

If local food production is to increase in the future, it is important to
identify the areas that will become more suitable for agriculture, build cap-
acity to grow food, and develop policies and practices that help protect
the land, soils, and atmosphere (see Chapter 4, this volume). The northern
food system and agroecology share many commonalities, but the deeply
place-based nature of traditional and agroecological food systems means
that experiences from other jurisdictions cannot be directly imported into
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Canada’s NWT. That said, knowledge generated through international
agroecology research and practice still holds relevance for conversations
about how to move forward in communities such as Kakisa. Specifically,
insights can be gleaned from examining how regions and communities with
long histories of engagement with agroecology are assessing the functioning
of their food systems.

Agroecology has been defined as the ecology of the food system (Francis
et al., 2003; Gliessman, 2007) and an agroecological lens requires attention
to be paid to all elements of that system. This includes the complex web that
exists amongst food production, procurement, processing, transportation,
consumption, and waste management, as well as the interrelated elements of
ecological soundness, economic viability, and social justice (Gliessman, 2007,
2013). Francis et al. (2003, p. 103) argue that agroecology compels us ‘to
evaluate food systems in new ways, to recognize the need to balance the system
with available resources, and to accept a moral obligation to manage outputs
from the system in an equitable manner.” While this complex, whole systems
approach renders development and application of simple assessment tools dif-
ficult, if not impossible, efforts have been made to explore the links between
agroecology and various measures of a food system’s sustainability. One of
the important contributions of the agroecological approach to food system
assessment is that it explicitly centres on ecosystem health, thus addressing a
gap in many of the more commonly applied assessment methods that focus
more heavily on socio-economic metrics. Many ecosystem elements have
been considered in agroecology-based impact assessments, including specific
metrics of soil health and water quality (Altieri et al., 2017), and Francis et al.
(2003) suggest employing a range of tools, including life cycle analysis (Clift
et al., 1997) and environmental footprint calculations (Wackernagel et al.,
1999). In recent discourse, two of the most important components that have
emerged as central to agroecological approaches to food system assessment
are biodiversity and climate change resilience.

Conserving biodiversity — particularly that of locally adapted species —
is a cornerstone of agroecological practice (Gliessman, 2007; Altieri &
Nicholls, 2012). As a result, rather than taking individual species yields as
a measure of success, agroecology-based assessment seeks to capture the
synergistic benefits associated with more diversified food ecologies (Badgley
et al., 2007; Altieri & Nicholls, 2012). In Cuba, a recognized global leader
in agroecology, Leyva and Lores (2018) have developed a biodiversity-based
method for measuring agroecosystem sustainability that evaluates species
populations destined for human and animal consumption, soil nourish-
ment, and broader socio-ecological functions such as carbon sequestration
or inclusion in spiritual ceremonies and traditions. This method involves
communities establishing baselines for productive potential and comparing
potential diversity against actual levels of diversity. One reason for using
biodiversity as a metric, or even proxy, for food system sustainability is
that more diversified systems have been found to be linked to increased
resilience in the face of climate change (Holt-Giménez, 2002; Rosset, 2011;
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Altieri et al., 2015). Much of this work on assessing agroecological systems
in the context of a changing climate and threats to the world’s biodiversity
highlights the fact that

farmers living in harsh environments in Africa, Asia, and Latin America
have developed and/or inherited complex farming systems managed in
ingenious ways. These systems have allowed small farming families to
meet their subsistence needs in the midst of environmental variability
without depending on modern agricultural technologies.

(Altieri et al., 2015, p. 874)

The traditional knowledge held by food producers in these ‘harsh environ-
ments’ is essential to agroecological food system assessment, as is a focus
on evaluating priorities determined through participatory, community-
driven processes. As a result, many agroecology-based food system
evaluations are grounded in participatory methodologies such as farmer-
to-farmer learning (see Kangmennaang et al., 2017) or Participatory
Rural Appraisal (Arnés et al., 2018). Such methods allow for holistic
assessments that consider the inter-relationships between various socio-
ecological metrics, including biodiversity, resilience to climate change,
food security and sovereignty, energy efficiency, and community well-
being, all of which are fundamental to an agroecological food system.
Attention to the political realities within which food systems are located
is also necessary, as policies at various scales have been shown to ‘lock
in’ unsustainable practices, while also having the potential to incentivize
healthier alternatives (IPES-Food, 2016).

For Kakisa, working with partners to learn more about agroecological
methods fits within the community’s desire to protect the land. As agriculture
is, and will remain, a small portion of the community’s overall food system,
ensuring it does not compromise the health of the boreal forest is critical.
In fact, learning how agroecology can be carried out in the NWT in a way
that can help to build resilience into the boreal forest, sequester carbon and
provide access to fresh, healthy food in a context specific to Kakisa is part
of a larger collaboration led by the community over the next few years. This
could shape policies that will ensure that agriculture is developed in a way
that meets the needs of local residents and does not diminish the overall
health of the ecosystem. Through learning from other regions, such as Cuba,
and sharing experiences and knowledge with other communities, Kakisa can
benefit from, but also enrich the global dialogue around food systems evalu-
ation and research.

Conclusion

Food system evaluation and research in Canada’s north is complex as
factors that drive the health and sustainability of food systems are diverse,
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multidisciplinary, and place-based, but subject to issues of scale. For the most
part, evaluation tools that exist do not capture the unique and complicated
food system that continues to thrive in the NWT (see Chapters 2,4, 5, & 9,
this volume). In the small community of Kakisa, examples are shown of how
a community is championing efforts to protect their food system for future
generations by partnering on a variety of research initiatives with academic
and government institutions and other organizations. The community’s par-
ticipation in research is critical not only to the success of these initiatives and
capacity building for community-led research, but a part of their desire to
enhance control over their own food system. The environmental and climate
change research in and around Kakisa shows that food systems need to be
better understood in holistic terms, and that the most important element is the
health of the land. This is the guiding principle for all development, including
agriculture, for the community. This sends an important message to those
who conduct research in the North, that is, that all changes to the ecosystems
impact community food systems, livelihoods, and well-being. Most, if not all,
researchers are part of an ongoing evaluation of the health of food systems
across the North, but research disciplines silo those results. As food systems
researchers, we cannot be bound by research disciplines but need to work to
connect disciplines. Research efforts like those in Kakisa strive to create multi-
disciplinary approaches to environmental challenges and their impacts on
community livelihoods, but connecting those results and initiatives remains a
work in progress. There are other examples to learn from (Wolfe et al., 2011;
Crate et al., 2017), however all involve building meaningful relationships and
fostering partnerships with the communities where the research takes place.
Indigenous world views see these links across disciplines, and their involve-
ment in research is critical for the future of their food systems. Therefore,
supporting community-driven research and fostering stronger inclusion and
communication of research processes on ecosystem change become a critical
element of self-determination and food sovereignty.
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Notes

1 Canada’s north can be defined as comprising the three Northern Territories of
Yukon, Northwest Territories, Nunavut as well as Nunavik (northern Quebec) and
Nunatsiavut (in Labrador). However, this definition may also include Indigenous
communities from remote and Northern regions of the provinces, such as Ontario
and Alaska, who rely on the boreal forest for their livelihoods.
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2 The authors use the term ‘traditional foods’ to describe foods that are harvested or
gathered from the land and waters, but literature and other sources will use terms
like country or wild foods.
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4  Assessing food systems as complex
adaptive systems

Conceptual views and US applications

Ken Meter

Using a complexity approach can simplify

Scholars have long noted that paying close attention to complexity can sim-
plify both assessment (Holling, 2001) and implementation (Holland, 2006).
Four decades of professional practice through a non-profit research and
consulting firm have confirmed this. Our partners are often community-based
food system leaders who seek us out because, as they engage in systemic
change efforts, they find that conditions are so complicated, and the multitude
of options open to them so vast, they are unsure how to prioritize action.

Engage residents as systems experts

The central role of the food system assessor in this setting centres upon
engaging local residents as experts on local systems, learning how they
view the assets and weaknesses of their community, and understanding the
potential solutions that are either emerging, or being stifled. This places the
researcher in the position of co-constructing knowledge and potential policy
frames (Blay-Palmer et al., 2018; Chapter 12, this volume). As an analysis
is formed, the process aims to help build the capacity of local food system
leaders to identify key systems levers, and to make strategic plans to move
them during implementation. Developing systemic theories of change, local
leaders can define indicators of progress that cut across issues that are often
separated by disciplinary divides.

To date, this approach has been adopted by 140 regions in 40 states, 2
provinces, and by 4 Native American tribes (Crossroads Resource Center,
n.d.). In each case, time-series economic data from public sources were
used to illuminate changing dynamics in the local context. Where resources
allowed a more in-depth approach (n=24), close interviews with wise
practitioners helped uncover core system dynamics. Two examples later in
this chapter will illustrate this approach.

Viewing food systems as complex adaptive systems (CAS)

Researchers often attempt to break down food systems into their component
parts for analysis (Folke et al., 2005; Aubin et al., 2013; Koopmans 2017).
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Yet, this ultimately proves difficult to defend. Folke et al. (2005) argue that
the goal of adaptive management should not be to seek ‘detailed knowledge
of parts of the system, but improved understanding of the dynamics of the
whole system’ (p. 445) (Chapter 2, this volume). Aubin et al. (2013) caution
that static indicators must be combined with more dynamic measures. As he
analyses four different approaches to complexity, Koopmans (2017) notes
that in certain contexts it is more important to analyse the potential for
change in a system, rather than analysing the system itself in meticulous
detail.

Moreover, focusing solely on a given food system is incomplete. Morin
(2008) finds that any system co-produces itself in relation to its external
environment, drawing energy from that environment, and manifesting
autonomy and emergence within that context. Moreover, he adds that
any definition of a system is inherently a mental abstraction created by an
observer, and thus intimately connected to the world view of that observer.
Morin (1992) further suggests that the term ‘system’ is generative to new
ways of thinking that essentially lead to a ‘paradigm of complexity’ (p. 6,
emphasis added): a fundamental approach that calls for the observer to
self-critically reflect on her knowledge as she engages a system (Chapters 2,
3,5,6,7,8,9,10, & 12, this volume). This requires ‘thinking that is capable
of unifying concepts which repel each other and are otherwise catalogued
and isolated in separate compartments’ (Morin, 2008, p. 81). He considers
the paradigm of complexity to be ‘a bold challenge to the fragmentary
and reductionist spirit that continues to dominate the scientific enterprise’
(Morin, 1992, p. 1). He adds that ‘[cJomplex thinking is not omniscient
thinking ... It is always local, situated in a given time and place’ (Morin,
1992, p. 97).

Food systems are constantly evolving in response to changing demands
by society (Collona et al., 2013). Holling (2001) defines the term ‘sustain-
ability’ as ‘the capacity to create, test, and maintain adaptive capacity’
(p. 390). This, of course, implies that our approach to assessing sustainable
food systems must itself be adaptive.

While several scholars have approached food systems as complex
(Stevenson et al., 2007; Aubin et al., 2013; Prosperi, 2015; Allen & Prosperi,
2016; Allen et al., 2018; Blay-Palmer et al., 2018), fewer have examined
complex food systems as adaptive (Heffernan, 1999; Meter, 2007b, 2010;
Swanson & Bhadwal, 2009; Nelson & Stroink, 2013; Stroink & Nelson,
2013; Prosperi, 2016).

Defining complex adaptive systems

One pioneer in the complexity field, John Holland (2006), defines com-
plex adaptive systems (CAS) as ‘systems that have a large number of
components that adapt or learn as they interact’ (p. 1). Holland (1992)
adds, ‘[t]hese systems change and reorganize their component... parts to
adapt themselves to the problems posed by their surroundings... From the
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standpoint of those who wish to understand and control these systems
they constitute a moving target’ (p. 18). Aubin et al. (2013) point out that
static indicators ‘do not take into account the adaptation and resilience of
the systems studied’ (p. 216).

This has profound impacts for analysts. The measurements one takes
on a given food system at time a may be outmoded by time b, just a
few weeks or months later. Indeed, the fundamental dynamics may have
shifted even before measurements are compiled (Holland, 1992; Flood,
1999; Chapter 12, this volume). The basic nature of the entity may
have changed so much that the measurements hold limited meaning, as
explained below.

Consider the 2012 Census of Agriculture (US National Agricultural
Statistical Service, series), which assembled data on US farming during
one of its economic peaks. While census takers were gathering their tallies,
grain prices were abnormally high (see Figure 4.1), fuelled by speculators
who invested in commodity markets after suffering losses during the global
housing finance crisis, as well as by strong demand for corn ethanol. This,
in turn, meant that meat prices rose, since livestock are fed grain. By the
time the 2012 counts were released in early 2014, conditions had changed
substantially. The speculative bubble had burst. While corn producers in
the US Midwest had earned a profit of US$129 per acre (€44 per ha) in
2012, they experienced a net loss of US$93 per acre (€32 per ha) in 2014
(ERS, Corn Production Costs and Returns, series). This is not to say the
2012 data were invalid. It does suggest that interpretation must take the
changing nature of the system into account — in this case how a commodity
economy that had brought rewards to producers rapidly shifted to one that
created losses.

Food systems are especially prone to change in this emergent era. New
industries have cropped up, for example, delivering prepackaged food
portions to consumers who feel they are too busy to shop for themselves
(e.g., www.blueapron.com) (Meter & Goldenberg, 2017). Thousands
of small and large firms have entered the market (e.g., Amazon Fresh at
www.amazon.com), while long-standing businesses have failed (Chasan &
Burgdorfer, 2009; Bonato, 2016).

Four stages of the adaptive cycle

Scholars have found patterns in how systems change. Authors (Holling,
2001; Gunderson & Holling, 2002) identify four stages in the adaptive
cycles of natural and human systems: exploitation, conservation, release,
and reorganization. An adaptive cycle, Holling (2001) argues, ‘embraces
two opposites: growth and stability on the one hand, and change and var-
iety on the other’ (p. 392). In the first phase, new order is created out of
chaotic conditions, sparking growth. During the second phase, the system’s
ability to efficiently control processes has the consequence of diminishing
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its capacity to adapt to change. Pressures for change mount, releasing latent
energies. After this period of restructuring, resources begin to coalesce in
new ways, creating a new cycle of growth. In all four phases, uncertainty
abounds, either within the system itself or its external context.

Stroink and Nelson (2013) analyse five food system initiatives in Northern
Ontario using this framework. Although they view the mainstream food
system as positioned at the height of the conservation cycle, moving towards
a rigidity trap, with local food initiatives as the release of resources creating
change and innovation, they also caution that ‘progression through the cycle
is not necessarily sequential’ (p. 7). They further note ‘when a system will
move in and through each phase cannot always be predicted, and a shift
from one phase to the next is gradual and perhaps only identifiable after the
fact’ (p. 8). Finally, they add,

[klnowing where an organization lies on the adaptive cycle may
allow us to understand the context of its challenges and to leverage
interconnections for growth, but it does not allow us to predict with any
accuracy what shifts or developments are likely to occur in the future,

as these remain the emergent outcome of many complex interactions.
(p. 26)

Moreover, as Holling (2001) posits, in a complex system adaptive cycles
are nested across levels of scale in what he calls a ‘panarchy’ (p. 398). This
suggests that any given system may exhibit qualities of any of the four
adaptive cycle stages at different levels at any point. His practical concern is
that ‘actions that would be appropriate at one phase of the cycle might not
be appropriate at other phases’ (p. 402).

Oprder interacts with disorder

Adaptive systems are not totally chaotic. Multiple authors state that the
generative and emergent properties of complex systems derive from the
interactions between order with disorder (Montouri, 2008; Morin, 2008).
These create leverage points. Holland (2006) notes that ‘all CAS that have
been studied carefully exhibit lever points — points where a simple interven-
tion causes a lasting, directed effect’ (p. 6). This is because the ‘complexity
of living systems of people and nature emerges not from a random associ-
ation of a large number of interacting factors rather from a smaller number
of controlling processes’ (Holling, 2001, p. 391). It is just such leverage that
offers hope to local food systems leaders amid massive global economies.
Yet Holland (2006) also cautions, ‘[t]here is no theory that tells us where or
how to look for CAS lever points’ (p. 6). That means that subjective factors,
such as imagination, pattern recognition, intuition, and educated insight,
prove useful (Morin, 2008). As Holling (2001) states, ‘[w]e are always left
with best judgments, not certainties’ (p. 391).



70 Ken Meter

“Wicked problems,” or ‘problem situations’?

Adaptation presents food system leaders with ongoing issues that are
unlikely to attain a clear resolution. Two planners, Horst Rittel and Melvin
Webber (1973) are credited with coining a term for this: a ‘wicked problem’.
They point out that casting complicated situations as ‘problems’ grew out of
scientific methods that attempted to divide complex issues into components.
However, they caution, ‘[t]he classical paradigm of science and engineering —
the paradigm that has underlain modern professionalism — is not applicable
to the problems of open societal systems’ (p. 160). They further explain that
this paradigm has been ‘dominated by the pervasive idea of efficiency’ that
was not appropriate for work in societal systems (p. 158; see also Australian
Public Service Commission, 2007).

Rittel and Webber (1973) add that in a quest to identify all of the major
agents in societal systems, or to understand in a mechanistic manner how
these operated, analysts often overlook ‘the most difficult discussion of
all: “What should these systems do?”’ (p. 157, original emphasis). The
supposed ideal of a cybernetic planning system, including ‘statistically
monitoring those conditions of the publics and the systems that are judged
to be germane [and] feeding back information to simulation and decision
channels’ (p. 159) is fundamentally impossible to create. They conclude,
‘[w]e all know that such a planning system is unattainable ... It is even ques-
tionable whether such a planning system is desirable’ (p. 159).

Rittel and Webber (1973) further state that ‘there is no definitive formu-
lation of a wicked problem ... The information needed to understand the
problem depends on one’s idea for solving it ... The problem can[not]| be
defined until the solution has been found’ (p. 161). Now, 45 years later, this
could be put slightly differently, in part because they also state that ‘social
problems are never solved’ (p. 160). Rather they are complex, ongoing issues
(Flood, 1999; Chapters 1, 2, & 12, this volume).

Rittel and Webber (1973) add that no ‘wicked’ issue can even be under-
stood without considering all of the potential solutions ahead of time. Our
professional practice suggests that such complexity cannot be addressed
until one has sufficiently constrained one’s own view of the system by setting
boundaries for the analysis as well (for example, by establishing geograph-
ical limits, knowing one’s purpose, clarifying one’s world view, or defining
a clear focus for activity). Once these are defined, it is possible to identify
specific patterns of emergence reflecting these choices.

Rittel and Webber (1973) further state that even the quest for an
overarching method for addressing complexity might be illusory. Since
there is ‘no ultimate test of a solution to a wicked problem’ (p. 164), there
is no way of knowing all the repercussions of an action taken today. Nor
are there ‘criteria which enable one to prove that all solutions to a wicked
problem have been identified and considered’ (p. 164). Thus, in addressing
the wicked problem of assuring food access for low-income residents while
upholding farmer income, Nelson and Stroink (2014) conclude ‘it was
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important to nurture connectivity that was not predefined by existing struc-
ture or imposed by outside leaders’ (p. 10) in order to allow new approaches
to emerge.

Each setting is unique

Rittel and Webber (1973) further caution that ‘each wicked problem is
essentially unique ... every situation is likely to be one-of-a-kind ... [there-
fore] one should not try to cure symptoms: and therefore one should try to
settle the problem on as high a level as possible’ (p. 165). Yet higher-level
solutions cannot overlook local realities. As Morin (2008) states, complex
thinking ‘is always local, situated in a given time and place’ (p. 97). Rittel
and Webber (1973) add,

[s]ocial science has simply been unable to uncover a social-welfare
function that would suggest which decisions would contribute to a
societally best state. Instead, we have had to rely upon the axioms of
individualism that underlie economic and political theory, deducting,
in effect, that the larger-public welfare derives from summation of indi-
vidualistic choices. And yet, we know this is not necessarily so, as our
current experience with air pollution has dramatized.

(p. 168)

They conclude that

in such fields of ill-defined problems and hence ill-definable solutions,
the set of feasible plans of action relies on realistic judgment, the cap-
acity to appraise ‘exotic’ ideas and on the amount of trust between
planner and clientele that will lead to the conclusion, ‘OK, let’s try that’.

(p. 164)

Flood (1999) goes on to state that

[t]he idea of systemic thinking ... is to develop whole appreciation ...
[which] may be achieved only through wide ranging discourse about
the relevance of optional organisational structures in each local con-
text, local in space and time ... People must be allowed to decide for

themselves.
(p- 72)

Flood (1999) adds, citing C.W. Churchman, ‘systemic thinking (i.e. learning)
begins when you see through the eyes of another’ (p. 69).

If earlier scholars highlighted the uniqueness of each context, later work
has added an emphasis on examining each situation through a diverse set
of viewpoints, as well. Moreover, there are multiple valid approaches to
working systemically. As Midgley (2007) points out, the very complexity of
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adaptive systems means that a complex variety of tools is useful, often in
different phases of the same work. Even schools of thought or methodolo-
gies that became displaced by newer approaches may prove critically useful,
and become refined, long after they have been discarded as ‘obsolete’.

As a result, addressing persistent, complex food system issues in com-
munity contexts requires methodologies that tap into residents’ immersed
knowledge of place, both offering and creating opportunities to better under-
stand recurring patterns they experience in their local context (Chapters 2,
3,6,7,8,9, & 10, this volume). Defining the complexity of food systems
as a ‘wicked problem’ does not transcend the narrowness of defining
‘problems’ as if they were external conditions to be solved. Rather a CAS
approach suggests that we are all — professionals are community members
alike — immersed in complex settings. We need to embrace the complexity of
systems, reach out to those with different viewpoints, learn from each other,
and keep an eye out for changing conditions. In paying close attention to
unique local conditions, we have found that often broader societal dynamics
are illuminated as well.

Avoiding reductionism

Given the ongoing nature of complex social concerns, Aubin et al. (2013)
clarify that ‘[t]he challenge facing assessment is thus to take full account
of this systemic complexity without breaking it down into different parts,
which would cause it to lose its interaction characteristics’ (p. 200). Folke
et al. (2005) add, ‘[a]daptive governance systems often self-organize as social
networks with teams and actor groups that draw upon various knowledge
systems and experiences for the development of a common understanding
and policies’ (p. 441). Similarly, Viljoen and Wiskerke (2012) place strong
emphasis on network-building initiatives (see also Chapter 3, this volume).
Kania and Kramer (2011,2013) also place strong emphasis on self-organized
networks. They conclude that no single ‘backbone organisation’ is essential
for collective impacts; networks can effectively coordinate in decentralized
manners (Meter, 2014). Folke et al. (2005, citing Ostrom, 2005) add, there
is a ‘need to view all policies as ongoing learning experiments that need to
be monitored, evaluated, and adapted over time’ (p. 447). As Morin (2008)
puts it, ‘{dJon’t forget that reality is changing, don’t forget that something
new can (and will) spring up’ (p. 57).

Methodological frameworks

The approaches we have developed are essentially geared to assisting people
who are inside a complex adaptive system to better understand, from their
diverse viewpoints and unique context (Chapters 1, 2, 3, 6,7, 8,9, 10, &
11, this volume) how systems function and are adapting, sufficient to allow
them to act without being paralysed by the complexity they experience. It
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is our aim to assist local practitioners to build their own capacity to self-
organize within changing environments.

In our practice, we are invited in by a core of local leaders who have raised
money to engage us. During our negotiations, we insist that local stakeholders
define the issues to be addressed (Savin-Baden & Major, 2013; Hay, 2016).

Our approaches are asset-based (Kretzmann & McKnight, 1993;
Goldman & Schmalz, 2005). We avoid doing ‘needs assessments’, since
‘needs’ discussions often do not move beyond what is lacking. We begin by
learning what local leaders have already done, and asking what capacities
the community already has, then identifying gaps and capacities they would
like to strengthen.

We make one further distinction, viewing our approaches as systemic,
rather than systematic, in nature (Flood, 2010). Systematic approaches strive
for a comprehensive overview of a given system, often couched in hopes of
modelling systems behaviour by considering all of the known elements of
the system with quantitative rigor. As Rittel and Webber (1973) noted above,
this is often impossible in a complex and adaptive environment. Rather,
these methods strive to identify systems dynamics, including patterns of
emergence, and specific attractors (Williams, 2005), as defined below.

We define emergence as unexpected patterns of complexity that result
from simpler processes, but could not be predicted from the rules followed
in the less complex process (Flood, 1999; Meter, 2007b; Stroink & Nelson,
2013). Rotmans and Loorbach (2009), citing De Haan (2006), distinguish
three types of emergence: discovery, mechanistic, and reflective. The second
is more structured than the first. In the latter type, ‘observers are among
the objects of the system, and have some reflective capacity, which enables
them to observe the emergence they produce’ (p. 3). Flood (1999) considers
spontaneous self-organization to be a specific form of emergence. Attractors
are patterns, clusters of energy, or resource flows that tend to create stability
among disorder, and that may provide the backbone for lasting systems
change (adapted from Eoyang, 2004; Meter, 2007b).

Participative research processes

Our approach to research in collaboration with community partners draws
upon elements of Participatory Action Research (PAR), though it differs
from more carefully constructed academic efforts. Cornwall and Jewkes
(1995) identify four types of PAR: contractual, in which people are asked to
participate in projects selected by researchers; consultative, in which people
are consulted before interventions are made by outsiders; collaborative,
referring to projects initiated by researchers, but carried out in collabor-
ation with local people; and collegiate, in which researchers and residents
work together as colleagues with different skills to offer. They add, ‘{w]hat
is distinctive about participatory action research is not the methods, but
the methodological contexts of their application’ (p. 1667). They also focus
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considerable attention on the attitudes researchers bring with them, and
their willingness to affirm the perspectives of local actors.

We operate almost entirely within the ‘collegiate’ realm. Although we
are often handed considerable power by our clients in framing a research
project, we do so to address concerns that the community has raised. As
Cornwall and Jewkes continue, ‘[t]hrough a process of mutual learning and
analysis, which takes part throughout research rather than at distinctive
stages, people are brought into the research as owners of their own know-
ledge and empowered to take action’ (p. 1670).

Yet our research process is often not collective in the ways that Baum
et al. (2006) pursue. Often, rather than placing people in a room together
in an effort to devise group analysis, we typically interview people pri-
vately, one-by-one. People typically offer more searching insights if they are
speaking privately, reflecting on actions they have taken or observed in an
exercise of praxis (Friere, 1972) (to understand the benefits of participatory
research see Chapters 2, 3, 6, 8, 9, & 10, this volume).

Baum et al. (2006) note that ‘[t]he observer brings an impact on the phe-
nomena being observed and brings to their inquiry a set of values that will
exert influence on the study’ (p. 854). We certainly make every attempt to
enter each community discussions with limited preconceptions, mindful of
Rocheleau’s (1994) suggestion that

[w]e have also found that there is no single best, fixed land use
‘package’ for any given region or group of people, but rather a vast
array of principles and components that can be constantly recombined,
tested, and modified to suit changing social, economic, and ecological
conditions for individuals, households, communities, and nation-states.

(p-35)

Rocheleau further cautions (1994) that ‘[sJome of our best data and insights
are transmitted through stories, a professional oral tradition, and through
the skills of our trades’ (p. 9). This also applies to lay observers. Citing
Hope and Timmel (1984), Rocheleau (1994) adds that ‘[f]armers, herders,
and forest dwellers may benefit substantially from a combination of histor-
ical analysis, consideration of possible futures, and qualitative comparison
of existing practice’ (p. 13; see also Chapters 1 & 12, this volume).
Another way to ensure that multiple perspectives are given full consider-
ation is to integrate mixed methods into the research process. Shorten and
Smith (2017) point out that ‘[p]urposeful data integration enables researchers
to seek a more panoramic view of their research landscape, viewing phe-
nomena from different viewpoints and through diverse research lenses’
(p. 74). In this way, groups of people consulting multiple data sources of data
are more likely to embrace diverse sets of insights (Chapter 3, thi