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Abstract
Food systems are not sustainable, and efforts to address this are paralyzed by the complex
networks of food system actors and factors that interact across sectoral and geographic scales.
Actions at the community level can positively contribute toward globally sustainable food
systems (SFS). Assessing such contributions has two central challenges: 1) a lack of methods
that support alignment between communities and across scales, balanced against the need to
involve the community in developing relevant indicators; and 2) the absence of adequate, fine
grained data relevant to the community. Addressing these two challenges, this paper illustrates
a proposed procedure that supports community engagement with, and assessment of, their
contributions. Engaged by a community of Canadian dietitians, researchers used the Delphi
Inquiry method, guided by the Framework for Strategic Sustainable Development, to address
the first challenge, and causal loop diagrams informed by the Cultural Adaptation Template to
address the second. Indicators were developed for dietitian-identified actions and outcomes for
SFS. Modeling indicator interactions provide insight into how some actions are influenced by
and reinforce the value placed on SFS within the professional cultural paradigm, as well as
priority areas for action and measurement. Process-oriented assessment is useful in the context
of partial and subjective understandings of a dynamic system, and supports continual adjust-
ment in action. This article offers theoretical and practical insight for community engagement
in addressing some of the systemic challenges in food systems. It accommodates community-
based knowledge, applies process-indicators, and emphasizes the importance of cultural
paradigms as a driving force of community-level actions, and overall system change. Under
current conditions, facilitating SFS literacy among dietitians can amplify adaptations for
broader SFS development.
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Introduction

Food systems are major contributors to unsustainable conditions in our ecological
(Aleksandrowicz et al. 2016; Tara Garnett 2013; Gerber 2013; Willett et al. 2019) and social
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(IPES-Food 2015) systems. Swift, decisive, and collaborative action toward sustainable food
systems are called for (EAT n.d.; Willett et al. 2019), but, such efforts are easily paralyzed by the
complexity of the issue, involving networks of food system actors and factors that interact across
sectoral and geographic scales. At global and national levels, progress has been made toward
developing comprehensive sustainable food systems (SFS) assessment tools, which accommo-
date this multidimensional systems perspective, and that can track progress on SFS (Allen and
Prosperi 2016; Feenstra et al. 2005; Prosperi et al. 2014; The Economist Intelligence Unit and
Barilla Centre for Food and Nutrition 2016; Zurek et al. 2016). However, ways by which people
engage with food systems, through expression of food culture, eating habits, and institutional
actions, are often rooted at the level of community.1 Unfortunately, progress toward SFS
assessment tools for guiding action at a community level has been much slower.

Being able to assess how community level actions and policies contribute to SFS devel-
opment is an important mechanism for promotion of community level engagement in SFS
development (Alrøe et al. 2016). Examples of assessment tools (Scialabba et al. 2014) that
have been used to inform policy related SFS measurement in city regions (Colombo et al.
2019; Landert et al. 2017), and sustainability performance of food value chains (Gamboa et al.
2016; Peano et al. 2015), provide insight that informs potential indicators for use at the
community level. However, community level assessment faces two central challenges.

The first is a lack of tools or methods that support synergistic progress among communities,
and across scales with the broader global efforts toward SFS. Synergistic progress is compli-
cated by a well-recognised need for community involvement in the process of indicator
development. Community involvement greatly enhances the likelihood that assessment
methods and tools will foster engagement, reflection and learning among participants, and
thus encourages continual adjustment within the dynamic system (Alrøe et al. 2016; Fraser
et al. 2006; Lyytimäki et al. 2018; Sterling et al. 2017); however, it decreases the likelihood of
synergy between and across systems. The second challenge is the relative lack of consistent,
high quality, and reliable data at the community level—a phenomenon not unique to food
systems assessment (Lyytimäki et al. 2018). The data needs are high, given the multidimen-
sional and multiscalar nature of food systems and sustainability.

To address the first challenge, previous work (Carlsson et al. 2017a) by this author team
proposed a process for engaging communities in defining local indicators as part of a
framework that acknowledges the systemic, dynamic nature of food systems sustainability
challenges (Soubry et al. 2020). With respect to the second challenge, it remains unresolved, as
our initial inquiry found that the practical process of collecting data created enormous and
shifting demands for data not available at the community level, required expensive and time
consuming methods, and was not feasible for communities continue over time.

Since assessment work is important to continually re-evaluate actions in a dynamic system,
the purpose of this paper is to build on our work to solve this second challenge by adding
further methodological support for assessment in the absence of adequate data. In this paper
we describe a concrete procedure that addresses these two challenges together, and illustrate
using a community case study with Canadian registered dietitians (RDs).

The community of RDs was deliberately chosen given their diverse roles throughout food
systems. A promising body of evidence points to the potential for behavior change with
respect to dietary choices (Aleksandrowicz et al. 2016; Chai et al. 2019; IPCC 2018;

1 A community can be defined by its geographic scope (e.g., a city), as well as by sociological orientation such as
cultural identity, common purpose or experience, etc.
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Ranganathan et al. 2011; Willett et al. 2019) and food policies (Garnett et al. 2013; Garnett
2014; Lang and Mason 2017) to contribute to solutions for a sustainable food future (Garnett
2013, 2014; Lang and Mason 2017). Some behavioral changes, such as a move toward plant-
based diets, are gaining attention for their co-benefits to human health and ecosystem
sustainability (Berry et al. 2014; Nelson et al. 2016). Further, the choices people make around
what foods to eat are influenced strongly by social and cultural factors (Sobal and Bisogni
2009), and cultural and social norms shift over time in relation to local and global contexts. As
part of the evolving discourse around sustainability and food, RDs are exploring ways to use
their expertise to facilitate diet-related behaviour change, and affect social and cultural norms
toward supporting sustainable dietary choices and food systems.

Methods

The methods and theoretical frameworks that guide the research in this context are summa-
rized here, and in Table 1, as they relate to their role in addressing the two central research
challenges. Following, each method is described and justified in greater detail. The specific
sequence of steps, or procedure used to apply the methods and tools, is detailed in Appendix 1.

As a first step to addressing the challenges identified in the introduction, researchers used
the Delphi Inquiry method (Kezar and Maxey 2016), guided by theoretical and methodological
supports from the Framework for Strategic Sustainable Development (FSSD) (Broman and
Robèrt 2017). The paring of the Delphi Inquiry method with the FSSD, allowed the re-
searchers to engage in an evolving, detailed, iterative discussion with participants about SFS,
while maintaining grounding with the larger abstract concept of sustainability.

Causal loop diagrams (CLDs) informed by the theoretical and methodological supports
from the Cultural Adaptation Template (CAT) (Dyball and Newell 2015) were chosen as a

Table 1 Summary of methods used to address the assessment challenges

Assessment challenge addressed
in this article

Method/
Tool used

Theoretical
framework

Rationale

Developing methods and tools that
support synergistic SFS progress
between communities and across
scales, while involving
community in developing
indicators relevant to the
community.

Delphi
Inquiry
Method

Framework for
Strategic
Sustainable
Development

Increased community involvement
in indicator development.

Providing objective parametres of
sustainability to guide alignment
between communities and across
scales.

Articulating in what way
communities contribute to
sustainability.

Accommodating the absence of
(especially) community level data.

Causal Loop
Diagrams

Framework for
Strategic
Sustainable
Development

Cultural
Adaptation
Template

Avoiding unknown (lack of data)
problems by upstream definition
of sustainability.

Hypothesize dynamic indicator
relationships between and across
scales.

Make inferences without access to
all desired data.

Make inferences about the influence
of sociocultural norms.
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promising additional method to make inferences about the relationships between food system
factors without access to all desired data (Leischow and Milstein 2006), to hypothesise the
dynamic relationships between variables (Davila et al. 2018) (expressed as indicators), and to
highlight the important role of sociocultural norms (paradigms) (Dyball and Newell 2015) in
community level SFS development.

Delphi Inquiry Method

Researchers were invited to work with the community of Canadian RDs to gain an under-
standing of how they conceptualize SFS, what inhibits and facilitates movement toward SFS,
and in what ways we can track progress toward this preferred state. This invitation was in
response to an organizational priority to support the members of the profession to be ready to
support this interprofessional/intersectoral work (Sharp 2016a). One member of the research
team is a Canadian RD (LC), and therefore a member of this community. Their role was as a
research team member as well as a member of a professional leadership team communicating
with members and the profession. This research team member provided a critical link between
theory and scholarship, and practical professional realities.

Food systems are complex, dynamic, socioecological systems of food production, distri-
bution, consumption and management of waste flows. The meaning and purpose ascribed to
our food system are emergent, shifting over time and space, and influenced, in part, by one’s
role within the food system (e.g. eater, farmer, dietitian, etc.). For a community of practitioners
to comprehend the significant complexities associated with tracking progress toward sustain-
able food systems, but to never-the-less imagine potentially effective actions and indicators for
tracking progress, first requires that community to also comprehend the systemic challenges
and scalar nature of the food system itself.

The Delphi Inquiry method (Hasson and Keeney 2011) was used to engage with the
community to co-create a plan for contributing to sustainable food systems, and specific to
this article’s focus, in developing indicators relevant to the community. This method has been
used to develop metrics for food systems sustainability (Allen et al. 2019), well suited to
facilitate participatory approaches (Kezar and Maxey 2016). The method engages researchers
and participants in three rounds of iterative call-and-response type discussion that allows
researchers to listen carefully to the responses of participants, then share back with participants
an anonymized composite summary of all participants’ responses. In between rounds, partic-
ipants have time to reflect on the composite responses in relation to their own, and then another
opportunity to respond to the same questions in light of the other participants responses as
reflected in the researchers’ composite. This method is appropriate for grappling with abstract
concepts that require a degree of consensus to make them actionable (Rikkonen et al. 2006;
Thomas et al. 2019), and for bringing to the fore the community’s system of values that
influence their relationship to the system of interest – an important component of soft systems
thinking (Checkland 1981; Flood 2010). Hosted online and with confidentiality maintained,
the method supports free expression and is useful for working with geographically dispersed
communities.

Participating Canadian RDs were asked to reflect on questions through three iterative,
online rounds of discussion. The questions asked Canadian RDs to describe: (1) their vision of
a sustainable food system in Canada, (2) current barriers to the vision, (3) what actions would
be most effective in achieving the vision, and (4) what indicators are necessary to assess
progress toward the vision. Instead of focusing on specific, hard goals of sustainability or SFS,
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these questions encouraged participants to imagine success, and the myriad ways by which it
could be achieved. This flexibility is critical as there is no one-size-fits-all solution for
sustainable food systems, and honours cultural and geographic differences among participants.
It also allowed researchers to understand qualities of the system that are meaningful to the
participants.

After each round of questions, using qualitative, open coding and theming, the research
team analysed the results and developed a composite summary of responses that was sent to
participants to consider in advance of answering the same questions again in subsequent
rounds. The composite summaries reflected participants’ perspectives verbatim where possi-
ble. Common themes were identified, and areas of dissent were articulated. In responding to
the composite summaries, participants were invited to amplify ideas, express any disagree-
ments, or ask for clarifications regarding information in the summary. This process was
iterative, with cycles of data collection and analysis, and fostered learning between and among
participants and researchers. A fourth and concluding round of the Delphi Inquiry process, a
face-to-face workshop, allowed participants to finalise discussions from the online results. The
iterative nature of the Delphi is a form of member checking, and contributed to trustworthiness
(Neuman 2011; Yin 1994) in the data, including development of indicators relevant to the
community.

Framework for Strategic Sustainable Development

The Framework for Strategic Sustainable Development (FSSD) (Broman and Robèrt 2017)
was used as a theoretical framework for the Delphi. The FSSD has been designed to support a
socioecological systems understanding of the global sustainability challenge, and offers
methodological supports to help actors (organizations, communities) articulate the way in
which they can strategically act to support broader sustainability. Three methodological
supports of the FSSD were used: Backcasting, the Sustainability Principles (SPs) and the Five
Level Model (5LM).

Backcasting from Sustainability Principles

Delphi Inquiry process described above was informed by a procedure for Backcasting
planning and redesign toward a principles-framed vision, shortened to ‘Backcasting from
Sustainability Principles (SPs)’ (see next section for description of SPs). Consistent with a
soft systems approach (Flood 2010), backcasting has been used with organizations and
communities to understand socioecological systems conditions and co-create pathways toward
sustainable futures (Hebinck 2018; Kok et al. 2011). In this case, the process was used for co-
creation (between and within the community and researchers) of strategic transitions toward
sustainable food systems through the following steps:

A. Create a vision of success framed by the above principled definition of sustainability.
B. Gather baseline information regarding the current reality, assess the system under ques-

tion in relation to the vision of success (gap analysis), and clarify current strengths and
challenges.

C. Generate creative solutions for making progress from the current reality to the vision of
success.

D. Prioritise among the generated actions.
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These steps informed the questions used in the Delphi Inquiry method described in 2.1.

The Sustainability Principles

We cannot know now what our possible sustainable future will be (or even if it will come to
be) as it will emerge overtime through multiple complex interactions of stakeholders across the
globe. We do, however, know what categories of behaviors inhibit progress toward a
sustainable future.

The eight Sustainability Principles (SPs) (Table 2) within the FSSD identify principles to
guide our behavioral relationship with the earth and each other for a sustainable future.
According to an FSSD approach, sustainable food systems must not contribute to violations
of the SPs. Their iterative development and justification is described elsewhere (Broman and
Robèrt 2017). The SPs have been used as an operational definition of sustainability to provide
objective parametres that facilitate systems thinking about the challenges and opportunities for
moving toward sustainability (Morgan et al. 2017).

As can be seen in Table 2, the SPs demonstrate a clear, and broad scope of
sustainability, inclusive of both ecological and social issues with more fine-grained
boundary constraints than the more broadly used reference to social, ecological, eco-
nomic dimensions. Within the boundary constraints set by the SPs there are myriad
possibilities for sustainable futures (Broman and Robèrt 2017). Thus, the SPs provide
objective parametres for sustainability that, if applied at the local level (organization or
community), between communities and across scales can help guide concerted action
(Holmstedt et al. 2017).

The SPs were used in this research as a priori coding themes for the Delphi Inquiry data to
maintain rigor in the coding process that both reflected the diversity of ideas and allowed a
degree of parsimony.

With respect to development of indicators in this research, the SPs were used again in
articulating the ways in which community level actions contribute toward or away from
sustainability, or more specifically, the community’s vision of success within the boundaries
of the SPs.

The Five Level Model

To facilitate understanding of a system under study, and action toward a more sustainable state
in that system, the FLM stratifies five levels of information.

Table 2 A principled definition of sustainability, articulated as eight sustainability principles (SPs)

In a sustainable society, nature is not subject to systematically increasing …
SP1 concentrations of substances extracted from the Earth’s crust (e.g., fossil carbon);
SP2 concentrations of substances produced by society (e.g., pesticides); and
SP3 degradation by physical means (e.g., over harvesting fish).

… and people are not subject to structural obstacles to …
SP4 health (e.g., by dangerous working conditions);
SP5 influence (e.g., by suppression of free speech);
SP6 competence (e.g., by obstacles to education);
SP7 impartiality (e.g., by discrimination); and
SP8 meaning making (e.g., by suppression of cultural expression).
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1. The system level includes essential aspects for a sustainable socioecological system of
focus, including both sub-elements of a system as well as the system’s inter-relations to
other systems, and descriptions of interrelations among these.

2. The success level includes a vision of success framed by a principled definition of
sustainability (8SPs).

3. The strategic guidelines level provides guidelines for prioritizing actions toward the vision
of success.

4. The actions level includes concrete actions organised in a strategic plan.
5. The tools level includes concepts, methods, tools and other forms of support for decision

making and working with the above levels.

The 5LMwas used in analyzing the Delphi Inquiry data to separate and structure different data
types, e.g., to isolate responses about a problem in the system such as food insecurity (system
level) from what is envisioned – food security (success level), from possible ways of achieving
it (actions or tools levels). In this way, the FLM supports action-oriented research.

Causal Loop Diagrams

Causal loop diagrams (CLD) are tools used in systems sciences to help illustrate variables and
relationships within a system. In public health they have been used, for example, to set realistic
benchmarks for illustrating hypothesised public health indicator relationships where it would
otherwise be challenging to measure variables in isolation (Luke and Stamatakis 2012). As
such, CLD can be helpful in the absence of adequate, or directly comparable data, because the
state of one variable can be inferred from relationship to, and the state of related indicators.

After completion of the Delphi Inquiry process and using the Cultural Adaptation Template
(CAT, described below) as a theoretical framework, researchers developed CLD to help
delimit and visualise the relationships between the proposed indicators in the system of
interest. In this paper, the system of interest was the Canadian RD community’s engagement
SFS knowledge development. This was an action area identified by the community.

The indicator list that resulted from question four in the Delphi Rounds served as a member
informed list of potential indicators that could help track progress toward, and achievement of,
the desired vision (i.e. Canadian community of RDs is knowledgeable about and incorporating
SFS into practice). Actions that were considered to have deep leverage (Abson et al. 2017;
Meadows 1999) were used to inform community level indicator development to assess how, if
at all, community actions (i.e., those of the dietetics community) affect broader food systems
sustainability outcomes (articulated as themes, see Table 4).

Literature and publicly available, free, databanks (e.g., Food and Agriculture Organization)
were reviewed for possible data sources or alternative, practical facsimiles which captured
participant ideas. The research team then screened the potential indicators against the follow-
ing criteria: necessary, sufficient, practical and high quality.

Cultural Adaptation Template

The CAT has been developed to theorise the nature of relationships between factors that drive
the capacity of a culture to adapt in a way that is sustainable (i.e., their adaptive capacity to
survive into the future) (Dyball and Newell 2015). These factors are: cultural paradigms,
community, human health and wellbeing, and ecosystems. They are illustrated using causal
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loop diagrams as shown in Fig. 1 (Dyball and Newell 2015). The CAT has been used to study
sustainable management of food subsystems (El Hassan 2019), and it has been applied in work
with communities to understand and capture structural similarities in food and nutrition
discourse, frame worldviews, and identify variables which can be used to analyze the links
between the four factors of the CAT (Davila et al. 2018). As such the CAT is helpful to
understand the role of communities in contributing to the sustainability of complex
socioecological systems (such as food systems), and to identify community-informed variables
for assessment.

The CAT theorises how the state of cultural paradigms (mental models, belief systems,
underlying assumptions) in the system of interest influence, and in turn are influenced by, the
state of the community (CLD links 1 and 2 respectively), ecological factors (link 6), and
human health factors (link 4). These influences can create either reinforcing or balancing
feedback loops. This model can indicate relationships across scales and help illustrate how the
state of a community (and a specific factor within that community) has influence over health
(link 3) and ecological (link 5) outcomes. The CAT separates the state of cultural paradigms as
a unique subsystem because of the influential role of cultural paradigms in influencing social
and cultural norms (such as dietary choices) at the community level, and therefore the ability of
a culture to adapt (survive) in changing environmental conditions.

Results

Results of the Delphi process uncovered existing structures in the socioecological system that
are barriers to the vision, in what way barriers contribute to unsustainable conditions, and
actionns for addressing each barrier (for further detail on this analysis, see (Carlsson et al.

State of

Community

State of

Ecosystems

State of Human Health

and Wellbeing

State of Cultural

Paradigms

3

5

1

2

6

7

4

Fig. 1 Cultural adaptation template. Footnote to Fig. 1: Reproduced from Dyball and Newell (2015) with
permission. The direction of the relationship between variables is shown by an arrow, but not the polarity (± ) of
the relationship. The numbered arrows help orient the reader to a relationship in question. Figure 1 prepared using
Vensim ® 7.3.5. 2019
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2019a)). The relationships among vision theme, barriers, SPs, and actions for Canadian
Dietitian sustainable food system knowledge development is shown in Table 3.

The methods and results of Delphi questions one through three have been previously
published (Carlsson et al. 2019a), in a journal targeted to this community audience, and a
final report to the community, which both examined and related the vision themes against
barriers and high-leverage action. The latter was formatted for use as a roadmap (Carlsson
et al. 2017b) and is being used to inform other strategic work (Dietitians of Canada—
Sustainable Food System n.d.; Sharp 2016b).

The methods and results of questions one through three will be included in this paper in
only enough detail to provide context for the assessment procedure. This paper builds on a
subset of the results mentioned above, as well as unpublished data from question four, in
developing the assessment process.

The Community Defines their Vision

A vision was established to guide actions and assessment processes which showed that that
RDs have a multidimensional understanding of the complex and interrelated ecological and
social concepts of SFS (Carlsson et al. 2017a). The vision represents what is important to the
community at the particular time they were surveyed. Different themes may arise in other
communities and/or at another time where different contexts and cultural paradigms dominate.
The vision is bounded by the condition that the state does not violate any SPs.

Among many other dimensions (Carlsson et al. 2017a, 2019a), RDs envisioned that “…
Canadians have the capacity to produce, access, and prepare food, reflect and act on the
socioecological implications of their food choices.… They support a healthy relationship with

Table 3 Barriers facilitating sustainable food systems knowledge development, sustainability violations, and
upstream actions

Barriers SPs violation
(Broman and
Robèrt 2017)

Actions

Competing food-health sustainability mes-
sages that lack scientific evidence

SP5 Develop common language and shared
understanding of SFS within the profession

Identify and dispel common myths about SFS
Develop a “case” for sustainability using both

dietetic and publicly accessible language
Inadequate opportunities for developing

understanding of the interactions
between food, people and the
environment

SP6 Educate for SFS literacy in public schools &
community

Advocate for integration of SFS in provincial
education curricula

Include SFS literacy in dietetic education
Advocate for integration of SFS in national

dietetics curricula
Cultural expectations of, and stable access

to, a variety of imported foods
year-round

SP1 Educate about satisfying food and nutritional
needs in a way that is less reliant on energy
and transport intensive practices

Cultural de-prioritization of food SP4 Advocate and educate for prioritizing cultural
food (e.g., creating time for meals in homes
and institutional settings)

Reproduced with permission (Carlsson et al. 2019a). The actions described by RDs use the language “SFS
literacy.” In this paper SFS literacy is part of and contributes to food literacy
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food, such that Canadians value food, its origin and quality, and express identity and culture
through foods...” (Carlsson et al. 2019a, p. 3 p.3). In this article, the vision theme “food
literacy” represents the concepts in this portion of the RD vision, and is the focus of the
following sections. Narrowing to one theme simplifies the example to a conceptually man-
ageable size for this article. Using food literacy as an example is strategic as there are currently
no commonly accepted indicators.

According to Cullen et al., food literacy is inseparable from the concept of SFS; food
literacy “… is the ability of an individual to understand food in a way that they develop a
positive relationship with it, including food skills and practices across the lifespan in order to
navigate, engage, and participate within a complex food system. It’s the ability to make
decisions to support the achievement of personal health and a sustainable food system
considering environmental, social, economic, cultural, and political components”(Cullen
et al. 2015, p. 143 p. 143). As such, food literacy requires foundational knowledge (or literacy)
in SFS.

The Community Defines Barriers to the Vision and High Leverage Actions

The Canadian RD community identified ‘facilitating knowledge development’ as one of three
action areas for dietetic contributions to global SFS (Carlsson et al. 2019a). Facilitating
knowledge development for SFS literacy contributes to food literacy, as per the above
definition.

Within this action area, Canadian RDs distilled central barriers to SFS literacy and specific
actions that would help address these barriers, intended to lead to a higher level of SFS literacy
among RDs, and also the public, thus supporting movement toward the vision.

Table 3 summarises the barriers, identifies the primary way in which they violate SPs, and
highlights upstream actions RDs perceived to be their greatest leverage points to overcoming
the barriers. Presented this way, barriers and actions are components of driving forces which
influence and indicate whether food literacy is moving toward or away from being supportive
of sustainability.

The Community Identifies Relevant Outcome and Process Indicators

The proposed indicators measure one of two things: outcomes and process. Outcome indica-
tors were based on the themes captured in the vision—how do we know we have achieved one
of our “end goals,” like food literacy, while process indicators capture action—how are we
contributing movement toward food literacy? Table 4 is organised by outcome and process
indicators relevant to the issue of food literacy. Each outcome, or process, is described, a
method of measurement is proposed, data sources are identified, and a summary of the
strengths and limitations of that indicator are provided.

Assessing How Actions at the Community Level Contribute to Global SFS
Development

Without an existing measure of food literacy, measuring actions (process indicators, see
Table 4) provides a way for this community to assess their contributions to food literacy.
These process indicators are informed by practice-based expertise. As actions that address SP
violations, in theory, they should help drive action toward a sustainable state.
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Using the CAT as a model, Fig. 2 shows the subsystem of interest, food literacy, as part of
SFS. Figure 2 illustrates the nature of the relationships between the state of cultural paradigms
within the profession (the level of focus on SFS in Canadian dietetic practice), the state of the
community (the level of RD SFS literacy), the state of ecosystems (e.g., climate) and the state
of human health and wellbeing (e.g., public food literacy). The state of the community is not
simply about the level of knowledge that RDs hold, but rather the formal and informal
structures that influence collective behavior among individual practicing RDs (formal posi-
tions that guide policy, education and practice, as well as informal normative standards that
influence practice). This differs from the state of the cultural paradigms within the profession,
which represent the collective knowledge, beliefs and values that govern the communities’
judgments. An example of an SFS focused paradigm would be one which reflects the values
position that was described in this case study, one in which “health, social, economic and
ecological outcomes carry equal weight …” (Carlsson et al. 2019a, p. 6 p.6) in guiding
professional practice.

The relationship between variables is indicated with either a positive (+) relationship,
meaning when one increases, the other does as well, or a negative (−) relationship, where
when one increases, the other decreases. In some relationships, there is a time delay (‖). The
theme food literacy is a variable which RDs want to increase (+), and exists at all scales.
Climate stability, which is global in scale (Fig. 2) is included to illustrate the multiscalar
capabilities of the proposed procedure, but not part of the example indicators outlined in this
paper.

Currently, there are two process indicators (Level of Standardization of SFS Language, and
Level of Opportunities for SFS Professional Development) that are increasing, which is
directly related to the increasing outcome indicator measuring food literacy among RDs (see

Level of Public Food Literacy

Level of RD SFS

Literacy

Level of Focus on SFS in

Canadian Dietetic Practice

Climate Change

+

+

+
+

-

2

3

4

5

6

7

-

13

Level of Standardization

of SFS Language

Level of Cirricular

Integration of SFS in

Dietetic Training

Level of Opportunties for

SFS Professional

Development

+

+

+

+ + +

1

12

8

9 10

11

Level of RD Engagement

in Public Education

+

14

+

Fig. 2 System of interest: food literacy as part of sustainable food systems. Figure 2 prepared using Vensim ®
7.3.5. 2019
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Table 5 for the details of how variables are related). Figure 2 also illustrates how increasing
food literacy may have impacts across scales and other variables in the socioecological system,
which, through feedback loops, influences the cultural paradigm within the profession posi-
tively. Over an extended period of time, the variables will not increase infinitely (i.e., continue
to increase the level of focus of the profession on SFS indefinitely). The diagram is a
simplification of realty in the near future.

Discussion

In line with the purpose of this paper, first the results are discussed with respect to how the
procedure for community level assessment of contributions to SFS development addresses the
two central challenges highlighted, and second, the results are discussed with respect to direct
opportunities for RDs.

Challenge 1: A Lack of Methods and Tools that Support Synergistic SFS Progress
Among Communities and across Scales, While Involving Community in Developing
Community Relevant Indicators

Using the Delphi Inquiry method was helpful for inviting the community to define their own
vision and goals for SFS, as well as barriers, actions and relevant indicators for assessment
purposes. This engagement is important for continued learning through contextually relevant
knowledge (Lyytimäki et al. 2018; Stoecker 2013; Yamala 2004), and Alrøe and colleagues
emphasise the importance of learning opportunities that are created by SFS assessments (Alrøe
et al. 2016). The Delphi Inquiry method used in this research (Carlsson et al. 2017b, 2019a)
invited community members, as community experts with relevant knowledge to share, through
iterative dialogue about SFS, between themselves, and with the research team. It exposed
common, dissenting and diverging views in an anonymous way, such that they were open to
discussion. The process was educational and contributed to the sharing of contextually relevant
knowledge between participants and researchers.

Embedding learning is important as it enhances readiness to adapt to a continually changing
set of conditions. As stated in the results, the vision of SFS and identified themes for
measurement represent what was important to this community at the time the Delphi Inquiry
process was conducted. As conditions of the system change, there will be continual need to
reiterate the process—revisit the vision, actions and indicators and redefine as needed, and it is
important that those be informed by a breadth of different types of knowledge—researchers,
community members, professional communities, etc. (Brown et al. 2010). Ideally, as commu-
nities reiterate this process, they will become more comfortable and adept at the collaborative
process and identifying opportunities for positive change.

While it is important to invite communities to determine their own priorities and relevant
ways of measuring progress toward those priorities, it is also important that there is overall
alignment among communities. In today’s highly globalised food systems, and given the
urgent calls for addressing important sustainability crises (Development Initiatives 2017; Food
and Agriculture Organization of the United Nations 2015; United Nations Climate Change
2015), there is also a need for collaborative, concerted efforts across scales. Framing data
collection and analysis using the FSSD, and in particular, using the SPs as concrete parametres
defining sustainability supported overall alignment between communities and across scales.
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Table 5 Explanation of causal loop diagram links in Fig. 2

Link
number

Action or Process Represented

1 This link is positive. An increased level of focus on SFS in Canadian dietetic practice likely
increases the level of standardization of language (terms and concepts) in the community, and the
related indicator is currently increasing.

2 This link is positive. An increased level of standardization of language around SFS likely increases
the level of RD SFS literacy in the profession, thus mitigating susceptibility to misinformation.
As there is no adequate indicator for the level of RD SFS literacy identified for this article (listed
as helpful but inadequate on its own in Table 4), and since this is considered difficult, the level of
standardization of language is proposed to be used as a proxy.

3 This link is positive. An increased level of focus on SFS in Canadian dietetic practice likely
increases the level of curricular integration of SFS into dietetic training in formal educational
structures such as university and practicum curriculum. However, the related indicator is
currently static. This is likely due to a delay as indicated in the diagram. There is significant
inertia and lead time in formal educational structures.

4 This link is positive. An increased level of curricular integration of SFS into dietetic training likely
increases the level of RD SFS literacy in the profession. This is also proposed to be used as a
proxy.

5 This link is positive. An increased level of focus on SFS in Canadian dietetic practice likely
increases the level of opportunities for SFS professional development through specific courses
and resources (webinars, conference sessions, and other learning resources from DC), and the
related indicator is currently increasing. Failure to further develop these resources would mean
integration of SFS into dietetic practice would be slower, as it would then be more dependent on
curricular integration in formal educational structures and new graduates from these entering the
workforce.

6 This link is positive. An increased level of opportunities for SFS professional development likely
increases the level of RD SFS literacy in the profession. This is also proposed to be used as a
proxy.

7 This link is positive. If the level of RD SFS literacy increases, it will likely reinforce the cultural
paradigm supporting SFS as a focus area for dietetic practice. That is, it will ‘institutionalise’
SFS as a priority. This reinforcing dynamic will be valid for some time. When the variables reach
high levels, other dynamics will come in, which are now not represented in the diagram. Over
extended time the variables will not increase infinitely. The diagram is a simplification of realty
in the near future.

8 This link is positive. An increased level of RD SFS literacy likely increases the level of engagement
in public education activities, through several mechanisms in Table 3: Identify and dispel
common myths about SFS; Develop a case for sustainability using publicly accessible language;
Educate for SFS literacy in public schools & community, and advocate for curricular integration;
Educate about satisfying food and nutritional needs in a way that is less reliant on energy
intensive imports (which, for the purposes of this article we have modified to a more broad focus
on resource use for all foods, not unique to imports); and, Advocate and educate for prioritizing
cultural foods. However, the indicator for level of RD engagement in public education is static at
zero: there are currently no resources that support public engagement processes (i.e., applied
tools), and therefore none to download. Reasons for this could include lack of time and money at
the organizational level to develop such tools, and hence the time delay in the diagram.
Furthermore, the indicator is listed as helpful but inadequate on its own in Table 4. Action areas
other than facilitating knowledge development have also been identified (Carlsson et al. 2019a),
and the development of related indicators for those would support stronger assessment.

9 This link is positive. With increasing efforts to translate knowledge, influence behaviour, and
influence structural policies that support SFS, the level of public food literacy will likely
increase. However, as discussed in link 8, the indicator for level of RD engagement in public
education is static at zero. While helpful but inadequate on its own, this indicator points to likely
low-to-no change at the tail end of this link. The indicator for the level of public food literacy is
currently unknown. However, the related process (level of RD engagement in public education)
indicator can be used as a proxy for this unknown. In the present state, that indicates that public
food literacy, as defined in this paper, is likely low, as is the case community’s contributions to
SFS. As such, this highlights a gap in both measurement and action, and thus highlights a
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The FSSD was used here to inform actions that can contribute positively toward sustainability
by addressing a barrier articulated as a violation of one or more SPs, and to identify related
process indicators used to monitor progress toward sustainability, regardless of scale. The
FSSD also supported goals to involve community. It provided procedural support for co-
creation of sustainable visions, assessment of the current reality, generation of possible actions
to close the gap, and prioritization of such actions into strategic plans.

Challenge 2: The Absence of Adequate Data Relevant to the Community

The complex network of variables that comprise the food system often create interactions
across geographic scales. This means that a change in one variable can either moderate or
amplify the state of a second variable that is far away (Dyball and Newell 2015), e.g., the
weather in Southern Asia impacting crop production in Europe. Overall, the system behaves in
ways that are the product of these many interactions, but like many other complex public
health challenges (Leischow and Milstein 2006), to examine the whole food system can be

Table 5 (continued)

Link
number

Action or Process Represented

strategic focus area for dietetic practice. Furthermore, there is significant inertia and lead time;
once resources become available and are being downloaded and used, it will take time to
influence behaviour and the change will not happen in a uniform manner. This is indicated as a
delay in the diagram.

10 This link is positive. If the level of public SFS literacy increases, this likely increases broader public
awareness and in turn the perceived importance of SFS in Canadian dietetic practice. This link is
not further elaborated in this article.

11 This link is negative. If the level of RD SFS literacy increases, the professionals will be able to
apply their skills to influence food systems and diets in a way that likely reduces climate change.
This is an example where the effects would be amplified through links 8,9 and 14. In this
diagram we use climate change as an example, as food systems and diets have climate change
mitigation potential (IPCC 2018). One example identified in the Delphi Inquiry process was
through lowering energy use (Carlsson et al. 2019a), which in Canada comes primarily from
fuels that contribute to climate change. Indicators related to energy use in food systems and diets
need to be identified. This link is not further elaborated in this article.

12 This link is positive. If climate change increases (worsens), this will likely influence both directly
(link 11), and indirectly (links 12, 9), the perceived importance of SFS in Canadian dietetic
practice. This link is not further elaborated in this article. However, measures of climate change
exist (Intergovernmental Panel on Climate Change 2014; IPCC 2018) and that outcome indicator
is increasing. Also, exploratory surveys with DC members show that 78% felt that SFS is
relevant to their day-to-day practice (Finlay and Carlsson 2019). This could be tracked as an
indicator of perceived importance.

13 This link is positive. If climate change increases and impact the daily lives of more people, the
perceived importance and relevance of food choices that mitigate climate impacts and related
knowledge will likely increase, which is part of public SFS literacy. This link is not further
elaborated in this article.

14 This link is negative. If the level of public SFS literacy increases, including knowledge about food
habits that mitigate climate change, the level of climate change will likely decrease. While
knowledge/literacy does not necessarily result in behaviour change, it is one important contrib-
utor. This link is not further elaborated in this article. However, sustainability consciousness is
one factor influencing Canadians to consume less beef (Charlebois et al. 2016), which is one
food product with high climate impacts (Chai et al. 2019; Gerber 2013; Willett et al. 2019).
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overwhelming or too time consuming (Dyball and Newell 2015), resulting in complexity
paralysis. This paralysis is in part explained by the fact that our ability to understand will
always be limited by our partial and subjective stance in the question (Brown et al. 2010; Flood
2010). Conversely, it is limiting to examine individual parts of the system in isolation, for
example, measuring the level of food literacy without also examining the many factors that
impact food literacy, and those impacted by the level of food literacy. In fact, it is likely to
mask an unintended consequence that result from well-intended actions. The CAT facilitated
focus on a specific variable within the subsystem of interest (RD SFS literacy), and affiliated
variables (ecosystem, human wellbeing, cultural paradigm). Mapping these variables using
CLDs helps illustrate indicator relationships and thus, informs dynamic hypotheses about
interactions between variables (at a chosen level of granularity) that drive the overall system
behavior (Cumming and Norberg 2008).

The CAT has limitations if causal relationships in the data are not known (see limitations),
but the tool allows for other forms of knowledge to provide insight, i.e., practical/professional
knowledge (Brown et al. 2010). If the expertise of the community (in this case RDs) agrees
that there is a reasonable hypothesis to make, then one can proceed under that assumption. As
such, the known data that interacts with a variable of interest can become a proxy measure by
informing a dynamic hypothesis about its state—one that is subject to change where empirical
data arises. In many cases, some data is available; often the available data relates to national or
global level outcomes (e.g., climate change) and the use of the proposed methods can
accommodate integration of data points that are, or become, available. In the case example,
indicators for public food literacy are currently unknown. Related process indicators (level of
RD engagement in public education) can be used as a proxy for this unknown. From a
practical perspective, process indicators (i.e., those related to actions) are relatively available
or easily gathered at a community level (see examples in Table 4). In the present state, it
indicates that public food literacy, as defined in this paper, is likely low, as is the case
community’s contributions to SFS. As such, this also highlights a gap in both measurement
and action, and thus highlights a strategic focus area for dietetic practice.

Though from an assessment perspective it is quantitatively imperfect, in the absence of
data, the use of the CAT helped to map informed and dynamic hypotheses about how actions
will drive movement in the subsystem of interest, including across scales. It can do so in
absence of detailed empirical data of two kinds. The first is empirical data measuring the state
of the variable for which there is currently no validated measure – e.g., food literacy in this
research, though some work is being done to develop a tool (Boucher et al. 2017). The second
is empirical data demonstrating the relationship between variables (e.g., SFS integration in
dietetic education leads to increasing SFS literacy among RDs).

A further advantage of focusing on process related indicators is that they help to elucidate
the “role” of the community in driving change, one that might otherwise not be so clear in such
complex issues. It also highlights that the issues are not the purview of dietetics alone (e.g.,
energy use). In this paper, we identify potential actions RDs might pursue that could contribute
to positive change in food literacy. Many other potential actions exist and are strategic to a
different community (geographic, professional or other), and the assessment process described
in this article leaves space for collaborative opportunities. Additional process links driven by
actions in other sectors and disciplines are easily added to the assessment process.

See Appendix 1 for the detailed (step-by-step) procedure used for community level
engagement in, and assessment of, contributions to SFS development. It is informed by
evidence and experience gained while working with the challenges highlighted in this paper
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and previous, related work (Carlsson et al. 2017b, 2019a). In Appendix 1, the procedure in
Step 2 (2.1–2.4) was not co-developed with the case community. It requires more research to
test and improve on how it can support communities in assessing their contributions to SFS
over time.

Opportunities for Dietitians in Contributing to SFS Development

In the example used in this article, we follow RD expertise that increasing RD SFS literacy will
contribute to broader public food literacy, and potentially positive climate outcomes. Results
show that in the present state, public food literacy is likely low, and that RD engagement with
public education activities is also likely low. There is therefore a gap in action, and this
highlights a strategic focus area for dietetic practice. Namely, there is a need for resources that
support RDs to apply SFS in public education and outreach activities, such as those listed in
Table 3:

& Identify and dispel common myths about SFS.
& Develop a case for sustainability using publicly accessible language.
& Educate for SFS literacy in public schools and community, and advocate for curricular

integration.
& Educate about satisfying food and nutritional needs in a way that is less reliant on energy

intensive imports, which, for the purposes of this article, we have modified to broader
focus on resource use for all foods, not unique to imports.

& Advocate and educate for prioritizing culturally relevant foods.

There are also opportunities to embed SFS concepts into RD education and training (Carino
et al. 2019; Pettinger 2018; Wegener 2018) that are likely to have positive feedback on RD
SFS Literacy and therefore uptake of resources and support for public outreach activities.

Furthermore, there a gap in data for measurement purposes. There would be no change in
data on this action area.

Because we have used an isolated example of knowledge development for measurement
purposes, the importance of other actions in achieving these outcomes are not captured in this
subsystem of interest, for example, advocacy for the prohibition of marketing unhealthy food
to children, and systematic dismantling of income inequalities to address household food
insecurity (Carlsson et al. 2019a). A full assessment of this, or any community’s contributions
to SFS, would require multiple iterations using the various identified themes and indicators,
and is beyond the scope of this paper. It would also contribute to a better understanding of the
relationships in links 8 and 9 for both measurement and action purposes.

As outlined in the methods section, the CAT was developed to theorise the factors that
contribute to our cultural adaptive capacity—in this example, the ability of the dietetics
profession to respond to changing environmental conditions such as climate change, which
signal a need for a higher level of importance to be placed on SFS. While not all members of
this case community may share a worldview with a high level of focus on SFS, according to
cultural adaptation theory, the success of our ability to foster and maintain sustainable
communities (defined here using the SPs of the FSSD), rests on the ability to collectively
develop embedded ways of thinking and doing that facilitate adaptive (as opposed to mal-
adaptive) progress. The feedback loops in Fig. 2 also highlight opportunity for intentionally
shaping cultural adaptation. Decisions made at a community level have broader impacts in the
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socioecological system that, in turn, can create positive, or negative feedback to the state of
cultural paradigms. This can up or downregulate the relative strength of the SFS focus within
the community culture. For example, by embedding SFS concepts into RD education and
training, this will increase the level of RD SFS literacy, which is likely to manifest in the many
areas of dietetic interaction with the public, and theoretically strengthen community level
infrastructure that, in turn, amplifies an SFS positive paradigm.

Limitations

In this research, the Delphi Inquiry process was facilitated using online survey software due to
the geographically disparate community, and required that participants have internet access.
This vehicle could affect the validity of future community work given a different context (e.g.,
without access to internet, literacy, etc.). The vehicle for the Delphi Inquiry process can be
adapted to the community context (e.g., meetings, interviews, etc.) and research resources.

The theoretical nature of the relationships between variables is a limitation of the methods
used. There is a subsequent opportunity to study the nature of the relationships between the
variables (i.e., correlated, causal, directional, magnitude, etc.) in order to continue to adapt the
model and assumptions. The methods are also limited by the use of a subsystem of interest to
illustrate the example. A comprehensive analysis would require examining many subsystems
simultaneously, and may come with unforeseen challenges. In the context of the identified
challenge, where fine grained community level indicators are not consistently available, it
should be noted that data collection is still required. However, it is generally easier for
communities to collect action oriented, or process data, such as audits of what is being done,
than outcomes data like the greenhouse gas emissions of a specific community—although if
available, it can easily be included.

As mentioned in the results, the CLD used to guide assessment is a simplification of realty
in the near future. As with any attempt to assess dynamic systems, it should be reviewed and
updated periodically, along with the vision, barriers and appropriate actions.

Conclusions

The efforts of this paper to assess contributions to SFS are not about measurement for the sake of
mastery over the system; they remain focussed on process-oriented assessment that is useful, in the
context of partial and subjective understandings of a dynamic system, to continually adjust action.

The procedure described in this article has several advantages for community engagement
in addressing some of the systemic challenges in food systems, and highlights both theoretical
and practical insights, including some specific for the community of Canadian dietitians.

This paper is builds on previous theoretical frameworks by combining the FSSD and CAT
in order to support community engagement with, and assessment of, contributions to SFS,
while addressing the assessment challenges outlined: 1) a lack of methods that support
alignment between communities and across scales, balanced against the need to involve the
community in developing relevant indicators; and 2) the absence of adequate, fine grained data
relevant to the community. The results demonstrate several additional advantages in this
context: it allowed for multiple types of knowledge (e.g., professional, community) to be used
in indicator development; by using process indicators, it helped illustrate the community’s
contributions to SFS development and thus has immediate action-oriented relevance to the
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community; and emphasized the importance of cultural paradigms in a community’s capacity
to adapt to changing environmental conditions is emphasised.

In this research, facilitating SFS literacy within the profession is a first step in addressing
barriers identified by the community, while generating positive feedback loops that strengthen
the SFS focus within the professional cultural paradigm that have further effects on human
health and well-being, and ecological systems. In such a way, RDs can intentionally amplify
adaptations for, and positive contributions to, SFS development. As system conditions change,
RDs will be able to reassess where it is most strategic to focus their actions for increasing food
systems sustainability, and the procedure outlined in this paper (for details, see Appendix 1)
can be used again for that purpose. It may also be useful bring other communities that want to
contribute to, and collaborate on SFS work, and researchers interested in community level SFS
action and measurement.
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Appendix 1

Step Method/ Tools Brief Description Advantages and Limitations
(Further details, justification and discussion)

1: Engage community in participatory, multidimensional approaches to conceptualizing their role in SFS
1.1 Delphi Inquiry;

FSSD
Backcasting
from SPs

Invite diverse members of the community
to participate in panel to discuss: (A) a
vision of SFS, (B) the barriers and
supports in today’s reality for the
community, (C) possible actions for
moving toward the vision, and D),
which actions are strategic to prioritise

Include a question about relevant
indicators to measure progress toward
the vision

Online survey software can ensure
anonymous responses and encourage
honesty

Technology access might be a barrier in
some contexts and other formats for the
dialogue are possible (e.g., meetings,
interviews)

The panel make-up should strive to in-
clude diverse disciplines, sectors, or
knowledge domains

Maximise engagement, realizing that
traditionally marginalized groups might
take targeted efforts to engage

Indicators may not be available or of high
quality, but this procedure can inform
the development of relevant indicators

Further reading: (Carlsson et al. 2017b,
2019a)
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Step Method/ Tools Brief Description Advantages and Limitations
(Further details, justification and discussion)

1.2 Delphi Inquiry;
Qualitative

analysis with
FSSD (5LM;
SP)

Questions asked iteratively in
two-three consecutive rounds

After each round, analyse and organise
data from each round using 5LM to
separate, e.g., possible actions from
visionary concepts

Concurrently analyse and organise data
using SPs to evaluate
comprehensiveness of the responses
with respect to sustainability

Iterative nature supports member
checking, increases learning between
all participants, including the research
team (or any team facilitating the
procedure, increases ownership and
buy-in

Helps organise and structure input from
diverse knowledge domains so that it is
comparable. a priori theming will help
important ideas emerge that may have
been recorded under another question.

SP analysis: supports facilitating dialogue
about comprehensive sustainability

(Optionally) introduce SPs to participants,
depending on context, time and
appropriateness to audience (time is
required to learn and work with SPs)
Best to use it as part of the analysis
here, but optional as it can be done as
part of 1.6 and 1.7.

Further reading: (Carlsson et al. 2017b,
2019a)

1.3 Delphi Inquiry Use analysis to provide a composite
summary between each round for
consideration by panel prior to
answering questions again

Supports member checking, increases
learning between all participants,
including the facilitating team

Time consuming to produce. Be aware of
that and plan accordingly.

Further reading: (Carlsson et al. 2017b)

1.4 Delphi Inquiry In second and third rounds, explicitly ask
for panel to amplify, disagree, or ask for
clarification re: composite summary

Helps build trustworthiness in results,
learning across knowledge domains,
and highlight potential areas of tension
that require addressing

Further reading: (Carlsson et al. 2017b,
2019a)

1.5 Delphi Inquiry;
FSSD

Backcasting
from SPs

End Delphi Inquiry process with
face-to-face workshop to finalise data,
discuss outstanding issues

Finalise D-Step: facilitate conversations
around which of the actions are
“upstream” or high-leverage.

Helps build clarity and relationships
Breaks anonymity
May result in participant voices being

“silenced” somewhat by group
dynamics or ability to attend

Further reading: (Carlsson et al. 2017b)

1.6–1.7 Can be done in advance of the concluding workshop, and there further refined, or completed after the
workshop, depending on timing and purpose

1.6a Qualitative open
coding

Finalise list of multidimensional themes
relevant to the community level that
capture the vision of success (A) within
SPs.

List of themes used to frame (outcome)
indicators

Concrete definition of sustainability
defines what is and is not sustainable
within vision themes, and provides
parametres to align visions and action
across different communities and scales

Further reading: (Carlsson et al. 2017b)

1.6b Local-to-global
assessment
framework

Populate community layer of framework
for local-to-global SFS indicators

Optional
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Step Method/ Tools Brief Description Advantages and Limitations
(Further details, justification and discussion)

Helps conceptualise relevant themes as
related to themes established by global
expert panel.

Can add layer of complexity, may not be
necessary

Further reading: (Carlsson et al. 2017b)

1.7 Qualitative
analysis with
FSSD (SPs)

Organise such that themes are related to
key barriers to that theme, barriers are
aligned articulated as SPs violations,
and high-leverage actions are aligned
with barriers.

Concrete definition of sustainability
(parametres) that define what is and is
not sustainable

Barriers articulated as SPs violations helps
isolate how communities can, through
barrier-specific actions, drive progress
in a theme toward a more sustainable
state, even across different communi-
ties and scales

Further reading: (Carlsson et al. 2019a)

1.8 Delphi Inquiry After the workshop, provide final
summary report. If possible, include
steps 1.6–1.8

Final summary report can be used as a
strategic roadmap, or a foundation for
similar strategic work (Carlsson et al.
2017a, 2019b)

Further reading: ((Carlsson et al. 2017b,
2019a)

1.1–8 Outcomes As a result of Phase 1, the community will have defined:
1. A vision statement and list of themes which capture the important concepts in the

vision.
2. Barriers to the vision, articulated as drivers of unsustainable conditions.
3. High leverage actions that address the barriers, and a list of potential and relevant

indicators for both actions and the vision.

2. Apply systems thinking and tools to guide assessment and evaluation
2.1 CAT;

Causal Loop
Diagrams

Use CAT to delimit a system of interest
(can be one focus theme and several
related themes)

Refer to community identified barriers,
actions related to that theme (step 1.7).

Use CLDs to visualise the system of
interest, guided by CAT

Helps to avoid complexity paralysis,
highlight how finer grained
(community level) subsystems are
linked to broader goals

Can involve the community in this phase
(in face-to-face workshop), but it can
also be developed parallel, or
afterwards, depending on appropriate-
ness and resource capacity

CLDs informed by the CAT not exclusive
of the role of other sectors and
disciplines to contribute positive
change

Multiple systems of interest possible

2.2 Delphi Inquiry;
CAT

Use community identified indicators that
capture process (actions, D) and
outcomes (vision themes, A) related to
the system of interest

Using community identified barriers and
indicators allows other forms of
knowledge (other than academic) to be
used to develop indicators

Process indicators help elucidate the ‘role’
of the community in driving change

2.3
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Step Method/ Tools Brief Description Advantages and Limitations
(Further details, justification and discussion)

Local-to-global
assessment

Screen indicators for: high-quality,
practical, sufficient, necessary

Identify and collect suitable alternatives if
needed

Community identified may not meet
screening criteria

Strive to develop or adjust indicators that
meet criteria, while being true to the
intention of community indicators

2.4 Delphi Inquiry;
CAT

Outcomes and process indicators become
variables in the CAT-informed CLD.

Evaluate increasing/decreasing state of
outcome or process to understand
whether actions drive toward or away
from sustainable state, and where po-
tential points of leverage (community
level actions) may lie.

Data may still be missing
Process indicators help inform dynamic

hypotheses about indicator
interrelationships, including across
scales, in the absence of data.

CAT theory helps develop inferences
about the influence of sociocultural
norms, and opportunities to shape
SFS-sensitive cultural paradigms

Requires familiarity with using and
reading CLDs

CLDs of various subsystems can be
combined to examine the overall
behavior of a larger system with
respect to sustainability.

2.1–4 Outcomes As a result of Phase 2, the team and community will have defined:
1. A subsystem of interest (or multiple).
2. A revised list of relevant indicators that measure

both actions (process indicators) and vision themes (outcomes indicators).
3. A “map/diagram” that conceptualises how actions at the community level contribute

to the vision and broader global SFS development, such that assessments can be
made.

Food systems are a part of dynamic socioecological systems. As such, this procedure is meant to be used
iteratively, as time and resources allow. Iterative use will allow for continued follow-up between all stakeholders,
as-needed revision of the strategic plan that it informs, and even perhaps the original vision
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