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Abstract

Many scientists, policymakers, and other societal actors acknowledge the need to change food systems to improve human
and planetary health, now and into the future. Increasing the supply and human consumption of grain legumes is an
important strategy to orient diets towards health and sustainability. Enabling this shift requires an understanding of which
actions are required, and who can do what. This thesis addresses questions, challenges, and actionable steps for future
research and practice using the grain legume value chain. The grain legume value chain is embedded in the agricultural,
knowledge and innovation system (AKIS), which conceptually organizes interconnected areas including innovation,
agriculture, education and rural development. Sweden offers a rich contextual focus due to its capacity for grain legume
cultivation and potential to increase consumption, typical of high-income countries in Northern Europe. This thesis is
based on four articles in which I use qualitative and quantitative methods to investigate actors and actions at two food
system scales — the grain legume value chain in Sweden, and a global multistakeholder initiative at the science-policy-
society interface. In Paper I, I employ the leverage points framework to assess the potential of system-level actions in
peer-reviewed and grey literature to increase grain legume consumption. I find that fewer actions address deeper leverage
points with the potential to shift norms, values, and beliefs, and more actions focus on changes to production rather than
consumption or a value chain approach. To link actions to actors, in Paper II I explore a novel methodology to determine
what types of influence a set of actors in the grain legume value chain and AKIS have over these actions. Through semi-
structured interviews and social network analysis, three types of influence are identified — self-perceived, attributed, and
structural. Findings indicate that actors largely attribute influence to value chain or AKIS roles other than their own, and
that few actors have all types of influence for any group of actions. Paper III further deepens the focus on actor agency,
exploring how a set of actors in the grain legume value chain and AKIS perceive change happening and what types of
power they have using social network analysis and semi-structured interviews. Findings suggest individual actors and
actor groups may use types of power in different ways to facilitate or hinder changes to dietary patterns. Together, Papers
II and III show that identifying actor influence and power beyond common approaches targeting size or market share
can reveal opportunities and constraints to system change relevant for regional or sectoral efforts. Paper IV broadens the
scope beyond grain legumes and Sweden, focusing on the outcomes of a multistakeholder initiative focused on healthy,
sustainable, and just food systems in conjunction with the launch of the 2025 EAT-Lancet Commission. The analysis
centers on the linkages between actor groups and actions from a cross-sectoral workshop, with particular attention to the
role for national institutions, as well as principles of legitimacy and representational justice. Together, this thesis contributes
methodological tools towards the larger goal of linking actors to responsibility for change as part of wider food system
transformation processes.
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Abstract

Many scientists, policymakers, and other societal actors acknowledge the need
to change food systems to improve human and planetary health, now and into
the future. Increasing the supply and human consumption of grain legumes is
an important strategy to orient diets towards health and sustainability. Ena-
bling this shift requires an understanding of which actions are required, and
who can do what. This thesis addresses questions, challenges, and actionable
steps for future research and practice using the grain legume value chain. The
grain legume value chain is embedded in the agricultural knowledge and in-
novation system (AKIS), which conceptually organizes interconnected areas
including innovation, agriculture, education, and rural development. Sweden
offers a rich contextual focus due to its capacity for grain legume cultivation
and potential to increase consumption, typical of high-income countries in
Northern Europe.

This thesis is based on four articles in which I use qualitative and quantitative
methods to investigate actors and actions at two food system scales — the grain
legume value chain in Sweden, and a global multistakeholder initiative at the
science-policy-society interface. In Paper I, 1 employ the leverage points
framework to assess the potential of system-level actions in peer-reviewed and
grey literature to increase grain legume consumption. I find that fewer actions
address deeper leverage points with the potential to shift norms, values, and
beliefs, and more actions focus on changes to production rather than consump-
tion or a value chain approach. To link actions to actors, in Paper II I explore
a novel methodology to determine what types of influence a set of actors in
the grain legume value chain and AKIS have over these actions. Through
semi-structured interviews and social network analysis, three types of influ-
ence are identified — self-perceived, attributed, and structural. Findings indi-
cate that actors largely attribute influence to value chain or AKIS roles other
than their own, and that few actors have all types of influence for any group
of actions. Paper III further deepens the focus on actor agency, exploring how
a set of actors in the grain legume value chain and AKIS perceive change
happening and what types of power they have using social network analysis
and semi-structured interviews. Findings suggest individual actors and actor
groups may use types of power in different ways to facilitate or hinder changes
to dietary patterns. Together, Papers II and III show that identifying actor
influence and power beyond common approaches targeting size or market



share can reveal opportunities and constraints to system change relevant for
regional or sectoral efforts. Paper IV broadens the scope beyond grain leg-
umes and Sweden, focusing on the outcomes of a multistakeholder initiative
focused on healthy, sustainable, and just food systems in conjunction with the
launch of the 2025 EAT-Lancet Commission. The analysis centers on the link-
ages between actor groups and actions from a cross-sectoral workshop, with
particular attention to the role for national institutions, as well as principles of
legitimacy and representational justice. Together, this thesis contributes meth-
odological tools towards the larger goal of linking actors to responsibility for
change as part of wider food system transformation processes.

Keywords: food system, consumption, dietary shift, legume, actor, influence,
transformation, transition, leverage point



Sammanfattning

Manga forskare, beslutsfattare och andra samhéllsaktorer &r 6verens om be-
hovet av att férdndra livsmedelssystemen for att forbattra manniskors och pla-
netens hélsa, savél nu som i framtiden. Att 6ka utbudet och konsumtionen av
baljvéxter dr en viktig strategi for att anpassa kosten till forbattrad hélsa och
héllbarhet. For att mojliggora denna omstéllning kravs en forstaelse for vilka
atgédrder som behdvs och vilka aktorer som kan gora vad. I den hir avhand-
lingen behandlas fragor, utmaningar och praktiska atgirder for framtida forsk-
ning och praktik med utgangspunkt i virdekedjan for baljvixter. Vardekedjan
for baljvixter dr inbdddad i ett jordbruks-, kunskaps-, och innovationssystem
(AKIS), som konceptuellt sammankopplar omrdden sdsom innovation, jord-
bruk, utbildning och landsbygdsutveckling. Sverige erbjuder ett rikt kontex-
tuellt fokus tack vare sin kapacitet for odling av baljvéxter och potential att
Oka konsumtionen av dessa, vilket ar typiskt for hoginkomstlander i Nordeu-
ropa.

Denna avhandling bygger pd fyra artiklar dir jag anvédnder kvalitativa och
kvantitativa metoder for att undersdka aktorer och atgérder pé tva nivaer inom
livsmedelssystemet — viardekedjan for baljvéxter i Sverige och ett globalt ini-
tiativ med flera intressenter i granslandet mellan vetenskap, politik och sam-
hille. I artikel I anvinder jag ramverket for hdavstangspunkter for att utvardera
potentialen av dtgirder pa systemniva i vetenskapligt granskad och gra litte-
ratur ndr det géller att 6ka konsumtionen av baljviaxter. Resultaten visar att
farre atgirder riktar sig mot djupare havstangspunkter med potential att for-
andra normer, varderingar och dvertygelser, och att fler atgarder fokuserar pa
forédndringar i produktionen snarare &n i konsumtionen eller utifran ett vérde-
kedjeperspektiv. For att koppla atgérder till aktorer utforskar jag i artikel 11
en ny metodik for att faststilla vilka typer av inflytande en grupp aktdrer i
virdekedjan for baljvaxter och AKIS har 6ver dessa atgérder. Genom semi-
strukturerade intervjuer och analys av sociala nétverk identifieras tre typer av
inflytande — sjélvupplevt, tillskrivet, och strukturellt. Resultaten visar att ak-
torerna i stor utstrackning tillskriver inflytande till andra roller i virdekedjan
eller AKIS &n sina egna, och att fa aktorer har alla typer av inflytande for
nagon grupp av atgirderna. Artikel I1I fordjupar ytterligare fokuset pa akto-
rers handlingskraft och underséker hur en grupp aktorer i virdekedjan for balj-
vaxter och AKIS uppfattar férandringar och vilken typ av makt de har, med



hjdlp av analys av sociala nitverk och semistrukturerade intervjuer. Resultaten
tyder pa att enskilda aktorer och aktoérsgrupper kan anvénda olika former av
makt pa olika sétt for att underlétta eller hindra forédndringar i kostvanor. Till-
sammans visar artikel II och III att en kartlaggning av aktdrers inflytande
och makt, utdver vanliga metoder som fokuserar pa storlek eller marknadsan-
delar, kan avsl6ja mojligheter och hinder for systemforéndringar som é&r rele-
vanta for regionala eller sektoriella insatser. Artikel IV breddar perspektivet
bortom baljvaxter och Sverige, och fokuserar pa resultaten av ett initiativ med
flera intressenter som inriktar sig p& hilsosamma, héllbara och réttvisa livs-
medelssystem i samband med lanseringen av 2025 EAT-Lancet Commission.
Analysen fokuserar pa kopplingarna mellan aktdrsgrupper och atgérder fran
en sektorsdvergripande workshop, med sérskilt fokus pa de nationella institut-
ionernas roll samt principerna om legitimitet och representativ réttvisa. Sam-
mantaget bidrar denna avhandling med metodologiska verktyg anvindbara for
att koppla aktorer till ansvar for fordndring i den Gvergripande processen av
omvandling av livsmedelssystemet.

Nyckelord: livsmedelssystem, konsumtion, kostférdndring, baljvéxt, paver-
kan, aktor, omstéllning
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Glossary

Action Day: gathering of Communities for Action to work across food system
sectors in advance of the Stockholm Food Forum on 4 October 2025

Actor: an organization or individual

Actor group: collection of organizations by a common characteristic, such as
place in the value chain or sector of the food system

Actor role: refers to how an organization operates in a specific circumstance

AKIS: agricultural knowledge and innovation system, a network of actors at
the national level connected to production and related activities

CAP: Common Agricultural Policy, a key European Union farming regulation
Communities for Action: groups of food system actors developing actions to
support healthy, sustainable, and just food systems aligned with the EAT-
Lancet Commission

EU: the European Union

Grain legumes: dried beans, peas, and lentils; also called pulses

Legumes: includes grain legumes, soybeans, and groundnuts used as food for
humans, as well as other crops grown for feed and/or nitrogen-fixation such

as alfalfa

MLP: the Multi-Level Perspective, a framework for understanding social
transition processes that is often used and modified in sustainability science

Multistakeholder initiative: collective effort by many actor groups to ad-
dress a societal challenge

Pulses: see grain legumes
Science-policy-society interface: the process of interaction between re-
searchers, policymakers, and other social actors engaged in interdisciplinary,

solutions-focused efforts for social change

Stockholm Food Forum: event to promote and work towards healthy, sus-
tainable, and just food systems and launch the 2025 EAT-Lancet Commission
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Prologue

Bees and insects buzzed around the purple, white, and yellow flowers sprin-
kled randomly in the tall, bushy plants. The sun shone brightly and the slight
breeze was welcome after a few hours in a warm barn engaging with farmers,
small-scale processors, and other network members about their work to in-
crease local pulse production and consumption in Skine, Sweden. The 2022
summer meeting for the network Lokala Baljvixter (Local Legumes) was un-
derway on Ronny Andersson’s farm in Harldsa (left), about 30 kilometers east
of Lund. I was thrilled to finally be in a literal field learning from the people
and the insects. Ronny had always grown some pulses as feed for his sheep,
and, like most farmers in Sweden, he also produced wheat. He was a keen
observer of changes in soil quality over time, which motivated him to experi-
ment with new practices in consultation with extension experts and research-
ers at the Swedish Agricultural University. Ronny started using different crop
rotations and intercropping, planting multiple crops in the same field at the
same time. The lupin and peas that stood in front of me would require an extra
step after harvesting in order to separate, but planting them together helped
reduce weeds and support plant structure. Plus, the pollinators were thrilled.
Listening to Ronny and his insects instantly brought my new research to life.

After the meeting, another farmer in the network, Hakan Rasmusson, offered
to drive me back to Lund as his peri-urban farm was just a short drive from
the train station. He described the creative business model he had developed
for Virpinge Gard, a membership-based 9-hole golf course with grazing
sheep, a farm stand, and direct-to-consumer sales through the local REKO-
ring. We took a detour past his fields of emmer and einkorn wheat, and he
patiently explained why the extra work to harvest and process less “produc-
tive” varieties were better for bread quality and preserving landraces. A large
banner hanging near his farm stand summed up how he connected ideas about
production and consumption, urging people to “shop for the landscape that
you want to see.”

Both of these farmers added “extra” work for themselves to support soil
health, preserve landraces, and feed pollinators. Pulses are powerful as plants
and food. On the train ride home, I found myself thinking differently about
what we need to value and incentivize to unlock this power. Let’s dig in.






Introduction

The Swedish food system provides abundant calories and choices to most of
its more than 10 million inhabitants, but this abundance comes at a cost. Cur-
rent patterns of food consumption in Sweden contribute to preventable disease
and deaths (Afshin et al., 2019; Livsmedelsverket, 2025; Skrindo Knudsen et
al., 2026). Recent research estimates over 10,000 premature deaths in Sweden
in 2023 were due to dietary risk factors, primarily leading to cardiovascular
disease, diabetes, and cancer (Skrindo Knudsen et al., 2026, Supplementary
Table S3). Producing the food consumed in Sweden also strains Earth systems
through excessive nutrient application, deforestation and biodiversity loss,
and greenhouse gas emissions, both in Sweden and around the world (Moberg
et al., 2020). These current patterns of food production and consumption are
misaligned with public health and environmental goals, leading to calls for
transformative change in the food system (Wood et al., 2019).

Sweden shares many dietary patterns of other high-income countries — high
consumption of sugar, salt, and animal-sourced foods, particularly red meat;
insufficient fiber intake; and low consumption of vegetables, seeds, nuts, and
legumes compared to dietary recommendations (Amcoff et al., 2012;
Livsmedelsverket, 2025; Rockstrom et al., 2025; Wood et al., 2019). While
there are some differences between demographic groups, most Swedes eat
more protein than necessary from a nutrition standpoint (FAO, 2020). Because
of the increased public health risks associated with overconsumption of red
meat and because of the benefits of eating legumes, dietary guidance in Swe-
den and the Nordic countries emphasizes reducing the former and increasing
the latter (Blomhoff et al., 2023; Livsmedelsverket, 2025). Legumes are rich
in fiber, protein, and numerous micronutrients (Ferreira, Vasconcelos, et al.,
2021). Recent research on Swedish diets shows that including more legumes
(as plant-based meat alternatives, also called meat analogues, or as whole
foods such as beans), while reducing animal-sourced foods, can meet nutrition
requirements and reduce environmental pressures (Bunge et al., 2024).

The term legume can refer to different plants or foods depending on the con-
text. When used in reference to food or diets, the term legumes usually refers
to pulses (e.g., dry beans, peas, chickpeas, lupin, lentils; also called grain leg-
umes) and soybeans (Livsmedelsverket, 2025; Rockstrom et al., 2025;
Torheim & Fadnes, 2024). When used in reference to crops, the term legumes



usually refers to the family of nitrogen-fixing plants, which includes grain leg-
umes, soybeans, and groundnuts, as well as plants used solely for animal feed
(e.g., alfalfa) (Magrini et al., 2019; Watson et al., 2017). The term grain leg-
umes refers only to pulses, which have a different nutritional profile than soy-
beans and groundnuts (Rockstrom et al., 2025; Torheim & Fadnes, 2024), and
which are the principle object of investigation in this thesis.

Food systems encompass a range of activities (e.g., farming, transport, cook-
ing, rulemaking) and actor groups (e.g., farmers, manufacturers, consumers,
politicians), producing social, economic, and environmental impacts through
dietary quantity, quality, diversity, and safety (HLPE, 2017). The dietary im-
pacts of food systems influence food system drivers and can reinforce or dis-
rupt food system behavior. Much of the research and interventions about die-
tary shifts has focused on influencing consumer behaviors through interven-
tions such as nutrition labelling and product placement (Bucher et al., 2016;
Henn et al., 2023; Ran et al., 2022; Rosenfeld et al., 2022). In the European
context, numerous studies have focused on changes to behavior at the individ-
ual level that might increase pulse consumption (Duarte et al., 2020; Henn et
al., 2021) and on the particular role of processed legume products in replacing
meat consumption (Bunge et al., 2024; Henn et al., 2023; R606s et al., 2022;
Spendrup & Hovmalm, 2022).

Yet, shifting diets by supporting different individual choices is intertwined
with changes to the wider food system, which includes the value chain (Euro-
pean Commission, 2018; Ferreira, Pinto, et al., 2021) and the agricultural
knowledge and innovation system (AKIS) (Spendrup & Fernqvist, 2019). Eu-
ropean Union (EU) Common Agricultural Policy (CAP) regulations describe
the AKIS as a network linking users and producers of knowledge about and
related to agriculture at the national level (Regulation (EU) 2021/2115 of the
European Parliament and of the Council, 2021). At the European scale, several
projects have explored the roles of value chain actors in changing legume pro-
duction for animal feed, and have also identified some factors relevant for
increased human consumption (Hamann et al., 2019; lannetta et al., 2021).
Numerous studies evaluate changes to production practices that include using
grain legumes, such as particular crop rotations or agroecological methods
(Jensen et al., 2020; Reckling et al., 2020; Rodriguez et al., 2020). However,
researchers have given less attention to the combination of changes needed
across production and consumption together, and the food system as a whole,
to increase the consumption of grain legumes in Sweden.

Changing diets and the wider food system raises questions about power and
influence to make decisions and to take action (Avelino, 2017; Béné, 2022;
Boonstra, 2016; Clapp et al., 2025). As individuals, we have a degree of
agency over our food choices, and many people report wanting to eat more



healthily and sustainably than they can achieve for several reasons (e.g., con-
venience, taste, price) (R60s et al., 2022). However, individuals have limited
ability to exercise agency when faced with constraints imposed by surround-
ing structures (Lister, 2021), which are created and reinforced by organiza-
tional and institutional actors with greater power and influence. Organiza-
tional actors in the food system have more control over what food is produced,
manufactured, and sold; how it is priced and promoted; and how decisions are
made about operations and policies that will have long-lasting impacts on food
system behavior (Clapp et al., 2025). The studies in this thesis focus on organ-
izational actors at two levels — actors and actor groups. The term actors refers
to specific organizations and actor groups refers to a common grouping, such
as a place in the value chain (e.g., processor, distributor), the AKIS (e.g., uni-
versities, national government), or sector in the food system (e.g., farmers and
fishers; chefs, restaurants, and food service). Actor roles refers more directly
to actor logic and orientation in specific circumstances, which can change de-
pending on the situation (Wittmayer et al., 2017).

A collection of sustainability scholars recently called for research linking ac-
tors and actions for transformative change (Reyes-Garcia et al., 2026), and
scholars have called for studying power in social-ecological systems (Avelino
et al., 2024; Boonstra, 2016) as a step towards linking actors to responsibility
for actions. Power and influence have long been studied in sociology and so-
cial theory (Lister, 2021; Lukes, 2021; Parsons, 1954), and researchers have
used different approaches to describing power in sustainability research (Dal-
las et al., 2019; Fritz & Meinherz, 2020; Morrison et al., 2019; Williams et al.,
2023). However, there have been fewer attempts to operationalize power that
can be tested in other cases. For example, studies draw on social network anal-
ysis to assess power and conflict (Vallet et al., 2020), evaluate dimensions of
agency (Rolfer et al., 2025), and provide methods for testing collaboration in
resource governance (Mancilla Garcia & Bodin, 2019). This thesis explores
ways to assess power and influence in the grain legume value chain and AKIS
in Sweden to contribute to the evidence base in sustainability science. In ad-
dition, this thesis explores a participatory process for linking actions and actor
groups as part of a global, multistakeholder dialogue process. Taken together,
the papers in this thesis are one step towards the larger goal of linking actors
to responsibility for change as part of larger transformation processes.

This thesis is structured as follows. In the following section I introduce the
case study, describing the scope of the work and how each of the four papers
relates to the thesis research questions. I then provide a background on grain
legume production and consumption in Sweden, describe the value chain and
AKIS in the Swedish context, and describe the research on grain legumes in
Sweden. Next, I provide an overview of the theory and methods, followed by
a summary of the paper results. In the discussion section, [ answer the research



questions in dialogue across the papers and highlight contributions of this the-
sis; identify considerations for future work; and reflect on connections be-
tween research and practice and my own learning journey. I conclude with a
brief summary of this work.



Scope and research questions

From the outset of my doctoral studies, my intention was to ground inquiry of
dietary shifts towards healthy and sustainable diets as close to policy and prac-
tice as possible. This prompted an exploration of subsystems within Sweden
to launch a case study, which allows for an in-depth research focus with a
“real-world perspective” (Yin, 2018) to examine contemporary events. The
idea to focus on legumes emerged from collaborative work initiated by the
Nordic Council of Ministers (Wood et al., 2020, 2021) based on an assessment
of Nordic food system production and consumption (Wood et al., 2019). Fur-
ther examination of the Global Burden of Disease database (Afshin et al.,
2019) revealed low consumption of legumes as one of the top risk factors for
preventable morbidity (disease) and mortality (death) in Sweden. I chose to
focus on grain legumes because of the collaborative identification of their po-
tential and their link to public health consequences. I further focused on grain
legumes because soy is not yet reliably produced in Sweden (Jordbruksverket,
2022), has a different nutritional profile (Willett et al., 2019), and receives
more attention in research than pulses (Magrini et al., 2019).

I initially used the concept of the value chain to study the grain legume sub-
system due to the focus on value chains in large research projects, domestic
policy, and European Union policy. However, following data analysis from
participant interviews and engagement with scholars in the field, I expanded
my framing to the grain legume value chain embedded within the AKIS, re-
flecting the wider environment around market actors that enables and con-
strains their actions (EU SCAR, 2012; EU SCAR AKIS, 2019). This system
is the focus of the majority of my research (Papers I-III). The specificity of
the context helps me ground investigation of the system in multiple ways, in-
cluding exploring relevant actions, actors, actor groups, and the links between
them. In the final paper (IV) of this thesis, I widen beyond the AKIS and ge-
ographical scope to examine the role of multilateral processes and national
governments in collaborative efforts for transformative food system change as
part of a global multisectoral dialogue process. Including multiple scales and
systems allows me to more deeply investigate the roles of different actions
and actors to support transformative change towards healthy and sustainable
diets.



Research questions and connections across papers

The overarching aim of this thesis is to understand who can do what in shifting
towards healthy, sustainable diets. To address this broad query, I use three
sub-questions to guide my research:

1) What actions have potential to increase human consumption of grain
legumes in Sweden? (Paper I)

2) What actors and actor groups have power and influence to increase
human consumption of grain legumes in Sweden? (Papers II and III)

3) How do cross-sectoral actor groups link actors and actions for
healthy, sustainable, and just food systems at a global level?
(Paper 1V)

4 11 )
T

who can do what

cross-sectoral

Figure 1. Thesis papers mapped to the overarching thesis aim — who can do what?
Papers I-111 focus on grain legumes in Sweden; Paper IV focuses on food systems at a global
level. Figure by Agnes Pranindita.

In Paper I, I identify actions (the what in Figure 1) with the potential to in-
crease grain legume consumption in Sweden as part of dietary shifts that sup-
port health and sustainability. I use Abson et al.’s (2017) leverage points
framework to evaluate the depth of change of actions from peer-reviewed and
grey literature, in particular project reports and materials from recent legume
research projects in Europe.

Building on categories of actions along the leverage points framework in the
first paper, Papers II and III draw on semi-structured interviews with actors
within the grain legume value chain to understand their influence and power



(the can do in Figure 1) as actor groups and as actors (the who in Figure 1),
respectively, in changing grain legume consumption in Sweden. Both large
actors with diverse food portfolios and small actors focusing on specific grain
legume products were included to understand a breadth of perspectives with
respect to grain legume consumption. The different product portfolios may
have relevant health consequences depending on the types of processing of
the products, and may reflect competing interests in food and feed that com-
plicate business priorities for dietary shifts.

In Paper II, I explore influence in three ways: how actors perceive their own
influence, how they perceive others’ influence, and how the connections be-
tween actors may indicate influence in taking action to support dietary shifts.
Taken together, these types of influence can guide how new collaborations are
built, which actions may require greater care in addressing trade-offs, and how
policies include actors beyond the value chain. In Paper I11, I focus on types
of power that actors have at the organizational level, as well as their concep-
tualizations of change and their focus on specific product types. Using the
Multi-Level Perspective as a reference point (Geels et al., 2023), I highlight
how combinations of power and understandings of change may position cer-
tain actors to steer or influence transformation processes.

Paper IV widens the aperture of the research to global food systems, focusing
on a multistakeholder dialogue process (the cross-sectoral link between who
and what in Figure 1) at the science-policy-society interface to examine how
food system actor groups and actions are linked by participants that can sup-
port a shift in food systems, including diets. Here, I uncover tensions between
how food system actors perceive change happening through national govern-
ments or other actors, and the implications for the role of multilateral pro-
cesses in transformative change. In addition to including actors from many
locations, the intention of this multistakeholder dialogue process was to ac-
tively address the tensions, competing interests, and discomforts associated
with transformative change (Hainzelin et al., 2023).

In addition, I reflect on the following question about translating research into
action for each of the four papers: How can research findings and processes
inform the connection between knowledge and action to support food system
change? This guiding question is crucial to strengthen the connection between
research and practice. Here, I look ahead to how detailed knowledge about
influence may inform actor collaboration, policies, and other forms of system
governance at different scales.



The thesis in the context of wider food system change

This thesis is situated within the context of numerous calls by practitioner and
scientific experts for desired future food systems to be healthy, sustainable,
and just for all (HLPE, 2025; IPES-Food & ETC Group, 2021; O’Brien et al.,
2025; Rockstrom et al., 2025). A core assumption I am making in this thesis
is that diets supporting these future food systems will include an increased
share of grain legume consumption in Sweden (R66s et al., 2020; Wood et al.,
2019), as well as most other countries (Rockstrom et al., 2025). My focus in
this thesis is prospective, seeing dietary shifts including more grain legumes
as part of wider transformations of food systems. In this thesis I focus on link-
ing actors and actions for dietary shifts that can contribute to these wider trans-
formations. While transitions and transformations have been contrasted for
their different ideas about change (Olsson et al., 2014; Smith & Stirling,
2010), in recent years they have grown more aligned, with complementary
elements combined into a shared framework (Herrfahrdt-Péhle et al., 2020).

Several of these transformation and transition frameworks have helped me
understand how my case study fits into wider processes of social change to
bring about healthy, sustainable, and just food systems. In studying these, I
see broad connections between the phases of social-ecological transfor-
mations frameworks (Herrfahrdt-Péhle et al., 2020; Olsson et al., 2004), the
X-curve (Hebinck et al., 2022), and the Multi-Level Perspective (MLP)
(Geels, 2019; Geels et al., 2023). Both the X-curve and the MLP emphasize
the development of smaller initiatives through experimentation that accelerate
as part of the preparation phase of transformation. The processes that occur at
the niche level and experimentation stage highlight the importance of innova-
tion and scaling in preparing the system for wider change. In the navigation
phase of transformation, the intersection of the “X” curves represents the col-
lision of the emerging and declining elements of the system. This intersection
is similar to the process of regime reconfiguration in the MLP, where some
elements of the existing dominant system are kept in the remade dominant
system (Geels, 2019). The X-curve articulates the breakdown and phase-out
stages of change within the navigation and stabilization phases of transfor-
mation. Based on the multistakeholder dialogue experience and reflections of-
fered in Hebinck et al. (2022), explicitly addressing breakdown and phase-out
processes may open up stakeholder dialogues to a deeper discussion about
transition “losers” and fair compensation.

While system change processes unfold at different times, most of the activity
in the grain legume value chain and AKIS related to this future vision is in the
preparation phase of transformation based on the empirical work in Papers I-
IIT in this thesis. The multistakeholder dialogues at the science-policy-society
interface in Paper IV actively aimed to move towards the place of intersection,
where reconfiguration of existing systems and new elements occur. Taken
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together, the four papers in this thesis build new understandings of specific
elements of the grain legume value chain and AKIS in Sweden as part of shift-
ing diets towards health and sustainability. This shift supports wider change
towards healthy, sustainable, and just food systems.
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Background

Grain legume production and consumption in
Sweden

The earliest evidence of peas in Scandi-
navia dates to approximately 4,000
years ago, with archaeological evidence
of breads baked with a blend of grains
and pea flour (Leino, 2022). Interest-
ingly, this type of blend was recently
advanced in a multistakeholder research
collaboration (SLU, 2018), showing
that we can learn from practices long in
the past and benefit from them in the
present. Remnants of chickpeas from
approximately 3,000 years ago have
been found on Aland, showing the extent of trade with southern Europe as
they did not (and still do not) reliably grow in Sweden (Andréasson Sjogren
et al., 2020). Literary sources indicate peas were commonly eaten in soups
from the 14" century, and tax records show the importance of pea production
in the 16M-19" century, when the most common dishes, reflected in recipes
and diaries, were pea porridge and pea soup, often flavored with pork (Leino,
2022). Other sources indicate faba beans were also commonly grown during
this time on larger farms and in kitchen gardens (Andréasson Sjogren et al.,
2020). These historical records imply that grain legumes were a regular part
of diets for most people in Sweden. Yellow pea soup remains a common dish
in Sweden, and was the most commonly reported legume dish in the most
recent national dietary survey (Steib et al., 2020).

Figure 2. Above: charred pea from a burial site outside of Norrkdping, Sweden, dating to the
7th century. The pea is thought to be either a gift for the deceased or remains from a funeral
meal. Photo: Jens Heimdahl, Arkeologerna. Used with permission.
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Swedish grain legume consumption

Despite keeping this cultural connection to yellow pea soup, modern Swedes
consume an average of only 8-12 grams per day of legumes (dry weight, see
Figure 3; Amcoff et al., 2012)', the equivalent of approximately 58 yellow
peas. The amount of legumes to eat per day as part of a healthy diet ranges
from 75 grams in the 2025 EAT-Lancet Commission to 100-110 grams in the
scientific analyses supporting the development of the Nordic Nutrition Rec-
ommendations (NNR) (Skrindo Knudsen et al., 2026). The NNR informs the
development of Swedish dietary guidelines, which encourage people to eat
legumes every day without stating a specific amount (Livsmedelsverket,
2025). Thus, Swedes consume approximately 11-16% of ideal grain legume
intake per day according to the 2025 EAT-Lancet Commission and NNR, on
average. The gap between what is recommended and what is eaten motivates
the focus of this thesis. The health benefits to increasing grain legume con-
sumption are realized proportionately, meaning even a small change has some
benefits for people and the environment (Bunge et al., 2024; Livsmedelsver-
ket, 2025). The average Swedish diet would also benefit from many other
changes that are complementary to increasing grain legume consumption from
a nutrition perspective, including more vegetables and whole grains; and less
sugar, refined grains, and red and processed meat (Blomhoff et al., 2023;
Livsmedelsverket, 2025).
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Figure 3. The current average consumption of yellow peas (12g per day, left) makes approxi-
mately 0.5dl of yellow pea soup, while the EAT-Lancet reference amount of 75g per day (right)
makes approximately 4dl of yellow pea soup. Author’s photo and measurements using yellow
peas from Fagrasldtt and yellow pea soup recipe from Grona Bordet (Norheim, 1989).

! The dietary survey did not differentiate between types of legumes, so there is no specific grain
legume consumption amount. Livsmedelsverket has not conducted an updated national survey,
instead validating these results through Jordbruksverket consumption statistics and other
sources (Livsmedelsverket, 2025).
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Increasing grain legumes as part of dietary change would have significant
health benefits for the Swedish population. Diet-related disease in Sweden is
a leading cause of premature death, and both adult and childhood overweight
and obesity continue to rise (53% of the adult population) (Folkhélsomyn-
digheten, 2025). Health research shows protective cardiovascular health ef-
fects (Afshin et al., 2014) of grain legume consumption as well as positive
contributions to diabetes management (Ferreira, Vasconcelos, et al., 2021) and
reduced risk for colon cancer (B. Singh et al., 2017) due to their nutritional
profile of being high in protein, fiber, and micronutrients, with low fat content
and a low glycemic index (Ferreira, Vasconcelos, et al., 2021; Lassen et al.,
2020).

All grain legumes require some processing (i.e., soaking and boiling) to be
digestible for humans (R60s et al., 2022), and the method and degree to which
they are processed may impact the bioavailability of their nutrients (Mayer
Labba et al., 2022) and the health benefits they confer (Gastaldello et al., 2022;
Spendrup & Hovmalm, 2022). Evidence is not yet clear on these topics, yet |
highlight the potential trade-offs of convenience, health benefits, taste, and
affordability related to processing choices here as they may have implications
for innovation and investment in the grain legume value chain and AKIS go-
ing forward.

Swedish grain legume production

Swedish diets have a large climate impact compared to other high-income
countries, with animal products contributing the most to the environmental
footprints of food production and consumption (Wood et al., 2019). The envi-
ronmental impacts of the Swedish diet are distributed unevenly across the
globe, which can drive land use change, biodiversity loss, and water shortages
in distant places (Cederberg et al., 2019; Moberg et al., 2020; Rajdo et al.,
2020; Wood et al., 2019). Approximately half of the food eaten in Sweden,
calculated by energy and by monetary value, is produced elsewhere (Einars-
son & R60s, 2026; Strandberg & Lind, 2025).

Legume production can contribute environmental benefits, most of which are
realized locally — atmospheric nitrogen fixation in conjunction with rhizobia
on plant root nodules (Watson et al., 2017). This unique property of legumes
can reduce excessive use of fertilizers (Jensen et al., 2020) that cause eutroph-
ication impacting ecosystems, marine food supplies, and livelihoods (Moberg
et al., 2020; Steffen et al., 2018). Thus, using legumes in well-managed rota-
tional cropping systems can reduce or avoid the need for fertilizers, reducing
the environmental impact of food production (Watson et al., 2017).
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Grain legumes in Sweden
Swedish grain legume produc-
tion is dominated by yellow
peas and faba beans, both of
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2022), and several plant breed-
ing tests are underway for
chickpeas and other types of
beans. While most grain leg-
umes are grown in southern
Sweden, some heirloom varie-
ties are produced north of Mora
(zone 6, see map on the right,
Nordisk Révara, 2026).

Figure 4. The Swedish Gardeners' Associa-
tion map of growing zones (Svensk
Tridgards Zonkarta dver Sverige, right)
illustrates the wide climate variation from
northern to southern Sweden that impacts
crop production. The specific zone numbers
apply mainly to shrubs and trees. Used with
permission.
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Humans have used legumes in crop rotations for their nitrogen-fixing benefits
for millennia, long before official statistics were kept at national levels. In
Sweden, peas were grown on more than 3% of arable land at the start of the
1800s (Frankow-Lindberg & Bergkvist, 2013), with the percentage declining
until quite recently. Today grain legumes are cultivated on about 2.2% of ar-
able land, and models suggest it would be possible to increase this to 3.2%
(RO0s et al., 2020) given geographical limitations and considering competing
land uses.

National plant breeding initiatives began at the end of the 1800s and included
many types of legumes (Frankow-Lindberg & Bergkvist, 2013), but Sweden
ended its public feed and food legume breeding in 2004 (Leino, 2022). More
legume varieties that thrive in cooler climates and are resistant to diseases such
as root rot would likely help increase domestic production (Murphy-Bokern
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& Font, 2022). Recent projects such as the Swedish Agricultural University’s
Grogrund program show renewed public investment in plant breeding in co-
operation with private actors that have the infrastructure to conduct experi-
ments (SLU Grogrund, 2025). This partnership exemplifies how the AKIS in-
tersects with the grain legume value chain, discussed below.

Sweden’s grain legume value chain and AKIS
in context

The Swedish grain legume value chain and agricultural knowledge and inno-
vation system (AKIS) are part of the wider Swedish food system, which is
closely tied to international food systems and patterns of global trade and fi-
nance (Clapp, 2022; FAO et al., 2025; Livsmedelsverket & Jordbruksverket,
2025). As an EU member state since 1995, Sweden’s food production and
market have for decades been shaped by EU regulations, notably the Common
Agricultural Policy. Most food imports come from other EU countries, and
Sweden also depends on EU and global imports for production inputs such as
fertilizer, seeds, and diesel fuel (Livsmedelsverket & Jordbruksverket, 2025).
Sweden’s highest value food exports are fish, cereals, and beverages to Nor-
way and EU countries (Strandberg & Lind, 2025). Sweden has larger farms
compared to the rest of the EU — approximately 89% of Swedish farms are
over five hectares in size (about six football fields), while the majority of EU
farms (about 64%) are under 5 hectares (Eurostat, 2022). Farms, food manu-
facturing, and food retail have each become increasingly consolidated in re-
cent years (Gordon et al., 2022), mirroring patterns in many parts of the world
and raising concerns about power within food systems (Clapp et al., 2025).

Sweden has an expanding food tech sector with a wide variety of products and
services (Sweden Foodtech & House of Innovation, 2024). In the long run,
this could shift food jobs away from rural areas towards urban locations (Nor-
din et al., 2025). From the consumer side, market concentration is considered
high if the top four firms control more than 60% of a particular market (Clapp
etal., 2025). With the top three grocery chains controlling 86.6% of the market
(Lundberg et al., 2026), Sweden’s food retail sector exceeds this threshold.

Municipalities and counties provide approximately three million public meals
in schools, hospitals, and elder care facilities every day (in other words,
roughly one-tenth of daily meals; Westling et al., 2022) through a mix of on-
site kitchens, warming facilities, and catering arrangements. At a population
level, women spend an average of 38% more time than men on food prepara-
tion per day (84 v. 61 minutes, SCB, 2021).
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The AKIS encompasses functions of agriculture, innovation, education, and
rural development (EU SCAR, 2012; EU SCAR AKIS, 2019; Spendrup &
Fernqvist, 2019), and is organized at the national level, supporting links be-
tween knowledge and practice (EU SCAR AKIS, 2019). Because of this na-
tional organization, domestic value chains, including grain legumes in Swe-
den, can be conceptualized within the AKIS. The domestic grain legume value
chain itself includes different actor groups depending on the type of product,
including importers, logistics firms, farmers, processors, retailers, and con-
sumers (Gereffi et al., 2005; Kogut, 1985). For example, chickpeas could be
imported to Sweden then domestically processed into hummus sold in grocery
stores (importer-processor-logistics-retail-consumer), or brown beans could
be grown in Sweden and sold directly to consumers through a farm store (pro-
ducer-consumer).

Actors in the AKIS interact with and influence these value chain operations
through, for example, rulemaking, providing farm advice, setting loan terms,
lobbying, forming research partnerships, and selecting topics of news stories.
In Figure 5, I illustrate how grain legume value chain actors are embedded
within Sweden’s AKIS, drawing on an example from Landsbygdsnitverket
(the rural network). To date, the Swedish AKIS has focused mostly on
knowledge and innovation in agriculture and less on other parts of the food
value chain, although upcoming projects plan to expand to include other actors
(Landsbygdsnétverket, 2026).
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Figure 5. An example of the AKIS organization in Sweden from Landsbygdsndtverket, the co-
ordinating body for the AKIS network in Sweden. Here, an agricultural company is at the cen-
ter, closely connected to information as well as innovation networks and regional hubs (green
clusters). The information and networks interface directly with other actors and institutions
that are part of the AKIS. Translated from original Swedish (Landsbygdsndtverket, 2026). Bold
added as emphasis to highlight actor groups included in the value chain in this thesis.
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Policies influencing the grain legume and AKIS actors
in Sweden

Several policies at national and EU levels enable and constrict how actors in
the grain legume value chain and AKIS operate. First, the National Food Strat-
egy, which emphasizes increased resilience, promoting exports, and quality
and gastronomy (Landsbygdsnitverket, 2026; Regeringskansliet, 2025),
strongly influences the AKIS in Sweden. The National Food Strategy has a
strong focus on increased animal production (Kullgren, 2026). Most grain leg-
umes in Sweden are used for animal feed (approximately 73%, Jordbruksver-
ket, 2022), and the Swedish Agricultural Board does not yet collect granular
domestic production data about grain legumes for food, instead relying on ex-
pert estimates (Jordbruksverket, 2022).

Although animal production is linked to increased resilience and preparedness
in Swedish policy, a recent analysis has shown feed stores would provide cal-
ories for the Swedish population for 270 days, while slaughtering all farmed
animals would provide calories for 18 days (Einarsson & R66s, 2026). While
the quality standards for the grain legumes that can be used for both feed and
food are different (Jordbruksverket, 2022), the varieties are the same and in a
crisis the feed could be used as food. However, at the national level, the focus
on animal production suggests the strongest current link between the AKIS
and grain legume value chain is for feed rather than food.

Second, EU policies also exert substantial influence over domestic production.
The Common Agricultural Policy (CAP) encourages but does not require leg-
ume production as part of good crop rotation practices (European Commis-
sion, 2024a). The majority of EU member states (n=20) use flexible payments
that are part of the CAP budget to specifically encourage legume production
for food (i.e., grain legumes or peanuts, n=14) and/or feed (i.e., soy, n=15; or
fodder legumes such as alfalfa, n=13). However, Sweden has not chosen this
strategy to date to support grain legumes for food or feed (European Commis-
sion, 2023b, 2024a). The EU also encouraged all member states to further de-
velop and integrate the AKIS in strategic planning for the current CAP cycle
(European Commission, 2023a). Linking CAP flexibilities, AKIS activities,
and the National Food Strategy is a coherent approach to policy that could
increase production of grain legumes for feed with little attention to consump-
tion consequences.

On the other hand, joint goals from the Swedish Public Health Agency and the
Food Agency aim to improve public health and health equity while reducing
the negative impact that diets have on biodiversity, ecosystems, and the cli-
mate (Folkhilsomyndigheten & Livsmedelsverket, 2024a). One indicator
within the joint set of goals is the increased of the consumption of legumes,
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vegetables, and fruit by 50%?2 by 2035 compared to 2021 (Folkhilsomyn-
digheten & Livsmedelsverket, 2024b). Recently updated Swedish dietary
guidelines encourage daily grain legume consumption and reduced red meat
consumption (Livsmedelsverket, 2025), and the Swedish Agricultural Board
estimates an approximate doubling of demand for legumes for food by 2030,
equating to approximately 20 grams per person per day (Jordbruksverket,
2022). Even if achieved, these two agency estimates (~15 and ~20 grams per
person per day, respectively) would result in consumption of only 20-27% of
the EAT-Lancet reference diet (75 grams per person per day) (Rockstrom et
al., 2025), but nevertheless show a commitment to shifting diets to support
human and planetary health.

Grain legume actors in Sweden

In addition to public authorities operating at the national level, there are many
actors within the grain legume value chain ranging in size from large multi-
national corporations with diverse food portfolios to small start-ups focused
on grain legumes. This diversity provides the opportunity to include a range
of perspectives and orientations towards food system change. To be more spe-
cific about the terms used in this thesis for the grain legume value chain and
AKIS in Sweden, examples are presented in Table 1.

Table 1. Examples of terms used in this thesis applied to the Swedish grain legume value chain
and AKIS.

Actor Actor group Actor role
Farmer organiza- Producer

Lantméinnen tion Research partner
Processor Lobbyist

Swedish University of Researcher

University

Agricultural Sciences Project convener

Rule interpreter

Swedish Agricultural | National govern-

Board ment agency EU 11.a1son
Distributor of funds
Interface for multistake-
Skénebdnan Large project holder alignment

Resource keeper

These organizations are examples of publicly recognized actors relevant to
grain legume production and consumption in Sweden. Because of the small
nature of the grain legume value chain and AKIS in Sweden and assurance of

2 Legumes, vegetables, and fruit consumption are calculated together for this indicator.
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confidentiality to speak openly in interviews, actors participating in the inter-
views are not named in the studies, except those who explicitly wished to be
acknowledged.

While many researchers agree on the need for transformative change in food
systems, the degree of involvement and leadership of public authorities, pri-
vate actors, and partnerships across actor types are debated (Zurek et al.,
2023), and these have different implications for the applicability of the AKIS
as an organizing framework. Several expert reports point out the role for na-
tional governments alongside diverse groups of stakeholders (IPCC, 2022;
O’Brien et al., 2025; Rockstrom et al., 2025), prompting increasing engage-
ment through science-policy-society interfaces.

The strong role for national governments in this model aligns with the AKIS.
Other multistakeholder initiatives focus on particular private and civil society
actors, such as large actor coalitions (e.g., Maniatakou et al., 2025) or partner-
ships between science and industry (e.g., Osterblom et al., 2022). The strong
role of private actors and science fit well with the AKIS as developers of in-
novation, knowledge brokers, influencers, and partners with governments
(Dockes et al., 2011).

However, the supranational organization of many multistakeholder initiatives
fits better with mission-oriented agrifood innovation systems, conceptualized
as problem-oriented, cross-sector, and not limited to national borders (Klerkx
& Begemann, 2020). The mission-oriented approach can be used as an ana-
lytical tool to evaluate societal efforts to change, along with being a tool to
organize approaches to planning policy for technology and innovation (Maz-
zucato, 2018). Kok and Klerkx (2023) explicitly link the mission-oriented ap-
proach to the X-curve, calling for complementary phase-in and phase-out pol-
icies and practices to unlock system change. However, most food system pol-
icies are set at or require collaboration with national governments (e.g., EU
policies that Sweden implements), rendering the national AKIS a useful con-
ceptual framework for this study.

Research on grain legumes in Sweden

Within Sweden, there is a growing body of research on the social and
environmental impacts of increasing plant proteins to replace red and
processed meat consumption (Bunge et al., 2024; Moberg et al., 2020),
consumer perceptions of grain legumes (R66s et al., 2022), and production
potential to meet future grain legume demand (Carton et al., 2022; R606s et al.,
2020). Researchers modelling possible land use and diet scenarios for Sweden
have found that feed and food can be adequately produced with food waste

22



reduction, changes to diets, and changes to production practices (e.g., partic-
ular crop rotations; J. O. Karlsson & R&os, 2019; Roos et al., 2016, 2020).
Other grain legume studies have focused on specific intercropping patterns for
profitable production (Manevska-Tasevska et al., 2024), farmer perceptions
about competing interests for food and feed (Koole, 2022), and consumer
decisions in a retail environment (Collier et al., 2021; Mjdberg et al., 2023).
These context-specific studies indicate knowledge and capacity for increasing
grain legume consumption and production within Sweden to improve human
and environmental health, but stop short of integrating consumption and pro-
duction with value chain actor perceptions.

Multiple large research projects including value chain actors have also tackled
grain legumes from different angles: the individual health effects of grain
legume processing (PAN Sweden, see Auer et al., 2024; Karlsson et al., 2024);
nutritional assessments, and environmental and social impacts of meat
analogues based on grain legumes (FINEST, see Bryngelsson et al., 2022; De-
siderio et al., 2023; Desiderio & Ostergren, 2025); and how grain legumes
would be included in future food scenarios to meet global climate targets
(Mistra Food Futures, see Gordon et al., 2022; Hoglund et al., 2025). Other
projects have built networks of value chain actors and researchers, although
funding for some networks ends before they are institutionalized, such as the
regional stakeholder network Lokala Baljviixter (Local Legumes) that focused
on smaller farms and companies producing grain legumes. Other networks,
however, remain ongoing such as Skdnebdnan (Scania Beans), which engages
actors from across the grain legume value chain in southern Sweden with the
goal of increasing both production and consumption, and includes support
from local and regional governments. These networks engaged actors in the
value chain, but did not focus specifically on the connection between
consumption and production at a national level.

Attention to production and consumption together are necessary for coordi-
nated approaches to improve human and environmental health (Bair, 2008;
O’Brien et al., 2025; Scoones et al., 2020). Mistra Food Futures recently
published a case study on the legume supply chain in Sweden, pointing to the
need for actors to collaborate and build relationships in new ways (Hoglund
et al., 2025). This thesis contributes to the growing research in Sweden about
grain legumes by considering consumption and production, including value
chain actor perspectives, and advancing methods to assess power and influ-
ence as a step towards responsibility in food system transformations.
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Theory and methods

In this thesis, I employ several theories and frameworks to explore compo-
nents of change involved in dietary shifts. The leverage points framework
(Meadows, 1999, 2008) has its origin in systems theory, and posits that inter-
ventions at certain places in a system have varying degrees of difficulty that
correspond to their likelihood of changing system behavior. I use leverage
points to understand the potential of actions to shift system behavior. Structu-
ration theory (Giddens, 1984) provides a useful base for investigating the re-
lationship between agency and structure across scales, and I use it to explore
different types of actor influence and power. The Multi-Level Perspective
(Geels, 2019; Geels et al., 2023), foundational to many social-ecological sys-
tems, transition, and transformation studies, serves as a boundary object to
discuss actor conceptualizations of change. Lastly, the agricultural knowledge
and innovation system (AKIS) (EU SCAR AKIS, 2019; Spendrup & Fernqvist,
2019) and value chain (Gereffi et al., 2005) are frameworks to understand
material flows and actor relationships in a market logic, and are used to draw
system boundaries. Participatory research at the science-policy-society inter-
face includes participant deliberation and ongoing interaction between science
and diverse stakeholders (Duncan et al., 2022; B. K. Singh et al., 2022).

Table 2 organizes summary information for each paper by the research ques-
tions, data source, theoretical foundation, and methods. By using multiple ap-
proaches, I seek to foster novel methods and inspire new solutions to complex
societal problems (Fabinyi et al., 2014).
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Table 2. Summary of research questions, data, theory, and methods for papers in this thesis.
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Leverage points framework

Developed by Donella Meadows (1999, 2008) and interpreted for sustainabil-
ity science by Abson et al. (2017), the leverage points framework has been
widely used to understand complex systems, such as to illustrate pathways for
sustainability (Chan et al., 2020), to categorize outcomes of major food system
reports by their potential for transformation (Slater et al., 2022), and to iden-
tify opportunities for system change using social network analysis (Lam et al.,
2021; Rolfer et al., 2022). While transformations cannot be fully controlled
nor predicted, understanding the depth of change of actions may help develop
strategies and policies to influence the course of change towards desired out-
comes (Moore et al., 2023). However, implementing strategies and policies
depends on the active effort of multiple actor groups, including policymakers
(Conti et al., 2025). Bundling actions across multiple categories of the frame-
work using a “chain of leverage” (Fischer & Riechers, 2019) may be more
likely to achieve change at deeper leverage points (i.e., more impactful, but
more difficult to change), although this is an emerging area of research and
will vary between contexts.

Starting with a review of peer-reviewed and grey literature, I identified actions
with the potential to increase grain legume consumption in Sweden in Paper
I. Next, I used Meadows’ (1999, 2008) leverage points definitions to catego-
rize the actions according to Abson et al.’s (2017) interpretation of the lever-
age points framework for sustainability transitions (see Table 3 for food sys-
tem examples). Then, I grouped the actions into themes within each of the four
system characteristics categories using open and axial coding, resulting in 15
action categories. Lastly, I used the results to illustrate a chain of leverage
(Fischer & Riechers, 2019), where the intent action “create social norms for
the consumption of healthy foods” (Brouwer et al., 2021) is supported by mul-
tiple interacting actions at other leverage points.
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Table 3. Examples of actions in food systems that target the four system characteristics from
Scheuermann et al. (2024).

S():;:::I thlszcztg ;‘;s)tlc Description and food system example
Values, goals, worldviews of society that shape emer-
gent direction of system

Intent .
Example: alternate approaches to production, markets,
diets
Social structures and institutions managing system rules

. and flows

Design . e . g
Example: expanding eligibility for production subsidies
to new actors
Interactions between system elements that drive internal
dynamics

Feedbacks Example: building a system delay to allow time for
planned changes such as new regulations
Mechanistic characteristics such as taxes and labeling

Parameters requirements
Example: standards for products, labelling, or con-
sumer education

Structuration theory

Structuration theory proposes that structure influences actor behavior while
actors are also able to influence the structure itself; that is, they shape each
other (Giddens, 1984; Mancilla Garcia & Bodin, 2021). The implications for
this duality for social-ecological systems transformation is particularly rele-
vant at the places of connection across scales. For example, in social-ecologi-
cal systems, the constant change is rendered through the continuous interplay
between actors and their structure in co-creation, as actors create the structure
and respond to it, continuously affecting one another (Bodin, Mancilla Garcia,
et al., 2020; Mancilla Garcia & Bodin, 2021). At the organization level, indi-
viduals have the agency to, for example, act as institutional entrepreneurs
(Westley et al., 2013) in shaping organizational effort and purpose toward
larger system transformation. At the individual level, the repetition of actions,
such as choosing what to eat, results in habits that form identities (Biely,
2022), which can be considered a type of informal social structure to the extent
that they uphold and reproduce social norms (Mancilla Garcia & Bodin, 2021;
Sarigil, 2015). These system, organizational, and individual behaviors hold
and are held in place by norms, institutions, power, and culture in a continuous
process of co-creation (Bodin, Mancilla Garcia, et al., 2020). These same be-
haviors encompass the wide range of choices across system scales that influ-
ence production and consumption systems (Spaargaren, 2003).

28



Structuration, influence, and power

By definition, structuration processes involve interactions between actors,
which means that power is involved and evident over time (Morrison et al.,
2019). Actors require power to be able to exercise influence (Boonstra, 2016;
Morrison et al., 2019; Partzsch, 2017), which shapes outcomes of their inter-
actions across levels of the system, and thus the system’s behavior. The types
of power I use in this thesis incorporate elements of actor perceptions of in-
fluence over specific actions to increase grain legume consumption and actor
connections measured through social network analysis, drawing on structural
perspectives on power and influence (Bodin, 2017). Actor connections can
grant access to information, resources, and opportunities for collaboration, co-
operation, and coordination, which can all impact actor ability to gain and ex-
ercise power (Bodin, Mancilla Garcia, et al., 2020; Hileman et al., 2020).
Therefore, evaluating structural measures can aid in understanding the types
of power actors possess and/or have the potential to use. It is not the only way
to understand or assess power, but is useful to explore as another way of un-
derstanding the system and relationships that may not be evident through other
methods. I detail how I operationalized measures later in this section.

I chose a widely used typology of power to, power over, and power with
(Avelino, 2017; Gaventa, 2006; Wittmayer et al., 2017) to examine different
ways in which actors may have and exercise power (see Table 4). Power over
is further separated into four subtypes, and two are included in this thesis:
power over (visible) and power over (hidden). Power over (invisible), which
shapes cultural norms (Gaventa, 2006; Lukes, 2021), and power over (uncon-
scious), which socializes us through routines and practices (Avelino, 2021),
are also important to consider, but are beyond the scope of this thesis. My aim
here is to understand how relationships in the system might uncover power or
influence that is not evident when market share, firm size, or similar charac-
teristics are used as proxies for power in social-ecological or socio-technical
research (Geels & Schot, 2007; Hileman et al., 2020; Kungl, 2024; Osterblom
et al., 2015).
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Table 4. Types of power, descriptions, and sources used in this thesis based on reviewing sus-
tainability transition and transformation literature.

Type of

o Description Source

Capacity to act; to realize own in-
Power to terests and thereby influence pro-
cesses in the wider system

(Parsons, 1954;
Partzsch, 2017)

(Gaventa, 20006;

Power over | Formal rules, structures, Lukes, 2021)

(visible) institutions, procedures
Power over | Controlling access to decision- (Gaventa, 2006;
(hidden) making spaces and agendas Lukes, 2021)

(Morrison et al., 2019;
Partzsch, 2017; Vallet
et al., 2020)

Capacity to create collective action,

P ith S
ower wi bridge interests

Building on assessments of influence in water governance (Jeric6-Daminello
et al., 2021; Mancilla Garcia & Bodin, 2021), I assess three types of influence,
illustrated in Figure 5: self-perceived influence, attributed influence, and
structural influence. Here, self-perceived influence refers to how an actor sees
their own power and agency, which is important for the ability to take action
in response to change (Barnes et al., 2020; Brown & Westaway, 2011). At-
tributed influence refers to how an actor see the power and agency of other
actors, which could indicate framing power whether or not the attributed actor
recognizes it (Morrison et al., 2019). Building on prior research (Hileman et
al., 2020), structural influence refers to the presence of open or closed struc-
tures at the actor group level, and is discussed in the following subsection.
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Self-perceived

Attributed

Attributed
+ Structural

Figure 5. Influence types and their combinations reported in Paper II. Particular combinations
are not assessed, but multiple forms of influence are assumed to make actors more influential.
From Scheuermann et al. (2025).

To investigate these types of influence and power, I conducted semi-structured
interviews. First, I defined the grain legume system as the value chain for
products consumed within and produced wholly or partly in Sweden, and iden-
tified products through retail websites and expert opinion. I coded actors as
belonging to one of five roles, with several actors belonging to more than one
role: production, processing, distribution, consumption, or policy and regula-
tory environment. Next, I contacted multiple organizations within each of
these roles to conduct semi-structured interviews aimed at getting deeper in-
sight into each value chain role, ties between actors, and how actors perceive
their (and others’) influence in increasing grain legume consumption. I made
a concerted effort to recruit actors working with grain legume products of dif-
ferent types (i.e., whole beans, processed products, and both) since research
shows consumers perceive these products differently (R66s et al., 2022).

Ultimately, I interviewed 17 individuals representing 15 distinct organizations
spanning the value chain roles. After conducting the interviews, I expanded
the value chain role of policy and regulatory environment into seven catego-
ries to more specifically align with participant responses as a variety of actors
were named as having influence over different action categories. This did re-
sult in multiple actor roles for which I lack interview data.

During the interviews, I asked open-ended questions and conducted a Likert-
scale influence exercise to collect data about how actors perceive their own
influence and others’ influence over the action categories from Paper I. I
coded the transcripts using MAXQDA 22, first using descriptive coding tech-
nique followed by thematic grouping (Tracy, 2013). I used this data in Paper
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II to illustrate the context of the types of influence, and in Paper III as the basis
of the conceptualizations of change analysis and two of the power measures.

Structuration and social networks

Mapping a system as a social network can reveal patterns of relationships be-
tween actors (Newman, 2018) that give insights into how actors exchange in-
formation and resources, build trust and norms, and collaborate (Barnes et al.,
2025; Bodin, Baird, et al., 2020), which are all relevant for addressing social-
ecological challenges. Many approaches and measures exist to evaluate struc-
tural elements of social networks at actor, actor group, and network levels.
Particularly relevant for the papers in this thesis are measures at the actor
group level as indication of closed (clustering) and open (betweenness cen-
trality) structures. Closed structures facilitate building norms, trust, and col-
laboration, which can aid processes of transformative change (Berardo &
Scholz, 2010; Bodin, Baird, et al., 2020; Hileman et al., 2018). Open structures
help diffuse resources and knowledge from one part of the network to others
(Hileman & Lubell, 2018; McAllister et al., 2015). These relationships are
dynamic, so any network measurement is a snapshot of a particular point in
time (Bodin, Mancilla Garcia, et al., 2020). Actor level measures are also im-
portant in this thesis as a way to operationalize three types of power.

In tandem with the research to recruit interview participants, I constructed a
list of connections between actors (i.e., an edgelist) based on the actors iden-
tified through desktop research and author expertise. I added additional actors
identified by participants as having social ties (i.e., collaboration, information,
project funding, ownership) to the edgelist, as well as organizations named in
the influence exercise. To determine structural influence, I used the sna and i-
graph packages in R 4.3.1 (R Core Team, 2023) to calculate measures of cen-
trality at the network and group (value chain and AKIS role) levels for Paper
IL, and the organization level for Paper III. I focused on measures that showed
to what extent open and closed structures were present in the network (average
path length for openness, clustering coefficient for closure) and within groups
(betweenness centrality for openness, clustering coefficient for closure). I
used UCINET to calculate the external-internal (EI) index at the group level
to assess ties within and between groups as way to examine existing connec-
tions.

Operationalizing power and influence

The method I used to operationalize influence in Paper II is briefly explained
under the “Structuration, influence, and power” subsection above, and sum-
marized in Table 5. This method builds on prior work as indicated in Table 5,
and is novel for the context of the grain legume value chain and AKIS in Swe-
den and for the combination of influence types.
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Table 5. How self-perceived, attributed, and structural influence are operationalized in this
thesis and their links to prior research.

Influence type | Measured by Prior work

Likert score of 5 ona Action categories (Scheuer-

scale of 1-5 for action cate-

. gories with the potential to mann ct al., 2.0,24) .

Self-perceived increase human grain leg- Concept (Jerlco-ngmello

ume consumption in Swe- et al., 2021; Mancilla Gar-

cia & Bodin, 2021)

den

AKIS role named by an-

other actor as having the Action categories (Scheuer-

most influence over action | mann et al., 2024)
Attributed categories with the poten- Concept (Jerico-Daminello

tial to increase human grain | et al., 2021; Mancilla Gar-

legume consumption in cia & Bodin, 2021)

Sweden

High clustering coefficient

(closed structures) or be- (Barnes et al., 2017; Con-
Structural tweenness centrality (open | stantino et al., 2022; Hi-

structures) at the actor leman et al., 2020)

group level

The method I used to operationalize power in Paper III has face validity (in
other words, it makes sense based on its explanation in the context; Leavy,
2023) in its grounding in social science literature, and is novel in its develop-
ment and application (see Table 6). Actors with power fo responded that they
had the most influence over at least one action category with the potential to
increase human grain legume consumption in Sweden during semi-structured
interviews. Power over (visible) shows actors that receive ties from national
agencies, indicating delegated authority in the form of funding for projects, or
are themselves national authorities. Power over (hidden) combines structural
results showing an above-average number of ties to other actors, but they were
not named by other actors as having influence over any of the action categories
with the potential to increase grain legume consumption in Sweden. Power
with indicates where actors have high values for open and closed structures,
indicating potential to contribute to building trust, norms, and collaboration
and to serve as bridges to disseminate the same throughout the network
(Barnes et al., 2017; Constantino et al., 2022).
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Table 6. How types of power are operationalized in this thesis with examples.

Type of
yp Data source Measured by Example
power
Selfoperceived in- Rates own influence as
P “5” on Likert scale 1-5
. fluence over ac- . .
Interview . . as being able to influ-
Power to . tions to mncrease . .
transcripts . ence particular action
grain legume con-
. (e.g., change the food
sumption .
environment)
. Is or receives fund- | Actor received grant
Power over Social network | . .
() rrelly ing from govern- from national agency
ment agency e.g., FORMAS
Actor has high central-
ity and is not named
Social network | Above average out | by other actors as be-
Power over analysis + degree + not named | ing the most influential
(hidden) interview as being influential | over actions with the
transcripts by other actors potential to increase
grain legume
consumption
. . Above average
. Social network | Closure + centrality . g
Power with . . clustering coefficient +
analysis in network
above average degree

Structuration and the Multi-Level Perspective

The Multi-Level Perspective (MLP) is a common conceptualization of the in-
terplay between actors and their structures across system levels (e.g., Geels et
al., 2023). This framework originated in socio-technical transitions (Rip &
Kemp, 1998), has been continuously refined over the years (Geels, 2004,
2019; Geels et al., 2023) and also incorporated into social-ecological transfor-
mations research (Herrfahrdt-Péhle et al., 2020). Many iterations of the MLP
exist, and I use the consumption-production system (CPS) MLP for its explicit
inclusion of nature-society interactions and alignment with the topic of this
thesis (Geels et al., 2023, see Figure 6). Niche actors co-construct the emerg-
ing radical innovation, which is influenced by both the broader landscape fac-
tors as well as the existing consumption-production regime, or dominant sys-
tem. Collaboration at the niche level can increase the likelihood of successful
breakthrough; however, this depends on many other factors including actor
power and funding (Laakso et al., 2021; Moore et al., 2015). Another level of
structuration occurs as the regime reconfigures with the contributions of the
niche in the diffusion/disruption phase; these changes then allow the niche
contributions to influence the landscape, which is crucial to shifting system
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behavior as it reflects societal norms, values, and beliefs (Avelino, 2017;
Smith & Stirling, 2010).

LEVEL

A /\/_\__/v
Landscape
(exogenous
4
context) ’ \ | Landscape changes put pressure on existing - >
1 \ CPS which opens up, creating ‘windows of. = Recon figured

7 CPSinfluences

] \ opportunity’for niche-innovations
: 7 landscape

¥ v ! / CPS
Consumption-| 1/ Knowledge, : R reconfigured
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18~ Industry, User prefs : ! relat
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‘ External i
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: i > Foq '
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b o
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High degree.of uncertainty, tnal-and-error, entry and exit. !
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(experimentation) (stabilization) (diffusion, disruption)  (institutionalization,

anchoring)

Figure 6. The Consumption-Production System (CPS) version of the Multi-Level Perspective
illustrates how actors at different system levels interact with each other in processes of societal
change. From Geels et al. (2023). Used with permission.

The CPS MLP is useful for understanding elements of the grain legume value
chain and AKIS in Sweden for several reasons. First, conceptualizations about
technology and its role in society are important elements in niche-regime dy-
namics (Geels et al., 2023; Rip & Kemp, 1998), and products emphasized by
different actors draw on different technologies. Second, the grain legume
value chain and AKIS contain a range of actors that represent both collabora-
tion at the niche level and tension between incremental and radical develop-
ment. Lastly, the links between consumption and production in the grain leg-
ume value chain and AKIS include food and feed, which can be perceived as
sources of conflict or confusion in coordinating action across the food system

(Koole, 2022).
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A note on mixing methods

Using methods from both quantitative and qualitative traditions allowed me
to combine multiple ways of understanding the grain legume value chain and
AKIS in Sweden to answer the research questions. The social network analy-
sis helped to understand the structural relationships of the system, and the
semi-structured interviews to understand actor perceptions and priorities for
grain legume products, dietary shifts, and system change. In this way, my ap-
proach is deliberately pragmatic, seeking to link empirics and their practical
consequences (Johnson & Onwuegbuzie, 2004).

Data from Paper [ undergirds Papers Il and III, and is organized by leverage
points, which are informed by system theory. Assembling the chain of lever-
age is based on perceptions of leverage point interactions; the effect of differ-
ent actions on system behavior can never been fully known. The qualitative
data used in Papers II and III considers individual perceptions and understand-
ings as actual elements of reality under a constructivist approach. The broad
approach to quantitative and qualitative data in both Papers Il and III draws
on structuration theory, using different types of data to operationalize influ-
ence and power. Structural influence, power over (visible), power over (hid-
den), and power with use social network analysis measures to analyze connec-
tions, which are grounded in participant perceptions of relationships. Self-
perceived and attributed influence, as well as power to and power over (hid-
den) are also based on perceptions.

The theoretical bases of Papers I-11I are related in that both structuration and
leverage points place an emphasis on norms, values, and institutional rules as
guiding system behavior and stability. Mixing methods, and the ontological
and epistemological traditions often associated with those, is a way of under-
standing multiple elements of the system, and helps highlight the nuances nec-
essary to uncover how power dynamics exist and influence relationships and
system behavior. I designed this combination of methods based on their useful
contributions to the research questions, the complementary benefits of the
worldviews to aid understanding the system, and being aware of the differ-
ences between them when drawing insights from the data. Together, these
frameworks and theories provide rich opportunity to use and advance methods
for social-ecological research.
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Participatory research

Paper IV originated in a participatory process at the science-policy-society
interface informed by the science of the 2019 and 2025 EAT-Lancet Commis-
sions. Co-hosted by EAT? and food system organizations spanning many roles
and geographies, the dialogue processes leading up to the 2025 Stockholm
Food Forum, and launch of the 2025 EAT-Lancet Commission, used a form
of participatory research to redistribute discursive power around the concept
of “who can do what?” for food system transformations. This format is an
example of a multistakeholder initiative, where actors from many actor groups
interacted under a broad structure designed by scientists and expert facilitators
(Van Den Akker et al., 2024). Representation from many parts of the food
system responded to calls for deepening democracy in food system research
through participatory processes (Brock et al., 2024; Duncan et al., 2022).

Co-hosting organizations with supranational membership and spanning food
system actor groups were recruited by EAT, and the organizations recruited
participants from their networks. Participants opting to join the multistake-
holder initiative broadly shared the vision of the 2025 EAT-Lancet Commis-
sion — healthy, sustainable, and just food systems. Participants met over a se-
ries of online dialogues within each sector group (i.e., Community for Action,
hereafter “Community”) that were led by expert facilitators. Representatives
from each Community met in person for a cross-sector workshop (“Action
Day”) in advance of the 2025 Stockholm Food Forum. This workshop is the
focus of Paper IV, and the prior dialogue process played a substantial role in
preparing participants for the cross-sector workshop.

After the sectoral dialogues, I compiled the lists of actions identified by each
Community during the process, which included actions to take; actions to stop;
and actions needed by others to unlock change. I coded these actions descrip-
tively, followed by categorical themeing to identify a list of 15 Common Ac-
tion Areas across actor groups (Saldafia, 2021). These were presented to the
in-person workshop attendees to inform their choices of breakout groups. Dur-
ing these groups, participants developed cross-sector actions and identified
actor groups for each action. I analyzed the results of the workshop in a similar
fashion, followed by deductive coding to identify multilateral processes or in-
stitutions. These results form the basis of Paper I'V.

3 EAT connects partners across science, policy, business, and civil society to achieve urgent
and radical food system transformation by 2050. It hosted the 2019 and 2025 EAT-Lancet Com-
missions, which were independent, peer-reviewed scientific assessments.
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The research process at the science-policy-society interface differed from my
other work in more than just the expanded scale. First, the process was de-
signed for stakeholders working on the front lines of food systems, and with a
particular vision for the future. As such, this particular process may not be
considered a full knowledge co-production process (Norstrom et al., 2020) as
stakeholders were not involved in problem definition but were recruited for
their mutual interest in a pre-defined shared vision of healthy, sustainable, and
just food systems. However, the interaction between facilitators, participants,
and researchers resembles models of knowledge co-production in the litera-
ture (Chambers et al., 2021), particularly in the importance of reflexive prac-
tice (Chambers et al., 2022).

Second, the Action Day workshop was facilitated by a mix of expert facilita-
tors, researchers, and volunteering participants in person, while the online,
sectoral dialogues were facilitated by a mix of expert facilitators and research-
ers. In these sessions, facilitators sometimes influenced the dialogue and
workshop outputs by encouraging participants to identify ambitious actions
that could transform their sector and/or food systems. Facilitators also devel-
oped the initial drafts of actions based on the dialogues and virtual whiteboard
(dialogue notes) that were then edited by the participants. As a group, we tried
to reduce the influence of any one individual on this filtering process by using
multiple notetakers, discussing tensions and possible conflicts openly, and it-
erating and validating product outputs with the involved participants.

Ethical considerations

The Stockholm Resilience Centre Ethics Committee reviewed and provided
guidance on the studies and materials in this thesis project, including the con-
sent forms and the interview guide. Participation was voluntary and partici-
pants selected if and how they would like to be named in the work products
for Papers II and III. Care was taken to remove identifying information from
quotes used in the article, manuscripts, and thesis. Breakout group notes were
used to analyze the data in Paper IV and identifying information was not col-
lected, so being named was not possible. The studies in this thesis did not
collect information of a personally sensitive nature, but the issue of dietary
change and the implications for food system transformations can be sensitive
topics. I am aware that respectfully engaging stakeholders in research is im-
portant to build trust not just for my own project but for their future relation-
ship with researchers in general. I upheld these principles by being transparent
with timelines, sharing draft work products, and distributing results so the
work can be used in practice. In doing so, there were some uncomfortable
moments when the research questions or results did not match their expecta-
tions or align with their vision of future food systems or dietary changes. In
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these cases, I listened to their questions and feedback, responded using evi-
dence from my research and documented the difference in perception in my
notes. For example, in one case a participant asked me why anything needed
to change in the grain legume value chain during an interview. I responded
that some research had identified actions to reform the value chain based on
my review of literature in Paper 1. This example illustrates tensions inherent
in researching processes of change where not all actors agree on what needs
to change, even if they broadly agree on healthier, more sustainable diets. I
chose to respectfully engage actors because their perspectives are important
to understanding the system, and because building relationships between
value chain actors and researchers can improve the dialogue between science
and practice.
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Summary of results

Paper I: Actions

Including peer-reviewed and grey literature to benefit from expertise and out-
comes from European legume projects, I identified 96 actions with the poten-
tial to increase grain legume consumption by humans in Sweden. Over half
(n=55) of the actions came from project reports or expert opinions, highlight-
ing the relevance of including grey literature in a transparent manner when
identifying actions that can contribute to transformative change in food sys-
tems.

Most of the identified actions with the potential to increase grain legume con-
sumption fall into the categories of design and parameters using the Abson et
al. (2017) framework, and fewer actions fall into the categories of feedback
and intent. This is consistent with the findings from other studies (Dorninger
et al., 2020; Slater et al., 2022) and may indicate a bias towards what is typi-
cally studied, and also the difficulty in both studying and translating system
paradigms into discrete actions. Building on the chain of leverage concept de-
veloped by Fischer and Riechers (2019), I illustrated an example of a suite of
actions (the “chain”) to shift a deeper leverage point in Figure 7. While this
example is specific to the practice and policy context of the case, it shows how
a set of actions together could support a shift in social norms towards healthy
diets (Brouwer et al., 2021), which would include an increase in grain legume
consumption (R60s et al., 2022).
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Figure 7. Example chain of leverage showing how a suite of actions may interact to shift the

current system (low grain legume consumption) to a new paradigm of social norms for healthy
foods, including increased grain legume consumption. Adapted from Scheuermann et al.

(2024); concept by Fischer and Riechers (2019).
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Paper II: Actor group influence and actions

The whole idea for us is that we want to be part of the whole chain.
-- Processor

We sit outside and inside the whole system in a way.
-- Producer organization

Building on the action categories identified in Paper I, I used three types of
influence in Paper II — self-perceived, attributed, and structural — to explore
which actor groups can take what types of actions to increase grain legume
consumption by humans in Sweden using materials from semi-structured in-
terviews and desktop research. As illustrated with the quotes above, one find-
ing from interviews was that the value chain was an insufficient framework
for discussing actor roles in grain legume consumption, resulting in an expan-
sion to the AKIS during the course of the study.

The synthesized results are presented in Figure 8 and briefly explained in this
section. Interestingly, actor groups perceived and attributed a range of action
categories across the leverage points framework to themselves and other actor
groups; that is, there was no clear association between leverage points and
particular actor group influence. The influence and actor group keys are re-
peated here to facilitate interpretation of the data.
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Action category

Actors and their types of influence

1. Realign markets and/or norms

2. Develop national strategies

3. Create knowledge/
collaborative networks.

4. Reform the value chain

5. Build new information flows
between actors

6. Change regulatory approach

farm regulations

7. Leverage CAP eligibility and/or

8. Change food environment

9. Realign timeframes

10. Create feedback loops

11. Increase investments

12. Change standards

13. Share risk and profit
differently

14. Create collaborative
structures

and/or products

15. Develop new tools, facilities,

Figure 8. Self-perceived, attributed, and structural influence of actors over actions with the
potential to increase grain legume consumption. The value chain actors included in interviews
are located in the first four columns; all others are actors in the wider AKIS (note that self-
perceived influence has not been assessed for these actors). The color scheme of the Venn dia-
gram shows which combinations of influence actors have for the action categories. Blank cells
indicate no self-perceived, attributed, or structural influence was identified. Figure from

Scheuermann et al. (2025).
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Producer organizations perceived themselves as having the most influence
over three action categories (in grey), processors over thirteen categories (red
or orange), distributors over four categories (red or orange), and the consumer
organization over one category (red). None of the actor groups perceived
themselves as having the most influence over two action categories: changing
the regulatory approach and changing standards.

In the structural influence analysis, high results for the social network
measures of open (betweenness centrality) and closed (clustering coefficient)
structures at the group level were used to indicate where actor groups have
structural influence. Closed structures can help build trust and collaboration,
as well as develop new norms (Berardo & Scholz, 2010; McAllister et al.,
2017). Open structures act as bridges to other groups in the network, able to
diffuse resources and knowledge (Hileman & Lubell, 2018; McAllister et al.,
2015). The EU government and society have high clustering (closed struc-
tures); interest organizations, the national government, and universities have
high betweenness centrality (open structures); and producer organizations and
large projects have high clustering and betweenness centrality. These cells are
blue, green, or grey in Figure 8.

Paper III: Actor power and conceptualizations of
change

1t takes a good individual... it can be small scale and informal, and it can
be the biggest store in the country. It is connected to a person.
-- Processor

What is our role here? We think our role is to make it possible to scale up
from a little, good idea from a research or development study, and we can
be the link to restaurants and big kitchens.

-- Farmer organization

1 think that we can be the alternative system that is there for those that want
it.
-- Processor

The findings in Paper III focus on the actor level rather than actor group level;
that is, the results regard particular organizations in the grain legume value
chain that participated in semi-structured interviews. The above quotations il-
lustrate three levels in which participants perceive change happening — indi-
vidual, organization, and system — based on inductive coding. Most actors
perceived change happening at individual levels through consumer demand,
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consumer knowledge, and individuals acting with organizations. Fewer actors
emphasized change happening at the level of organizations (including large
actors, large companies scaling smaller company innovations, and radical out-
siders) and the system level (including innovation and technology, collabora-
tion, and alternative systems to the mainstream). The emphasis on individual
change contrasts with the need for changes at the system scale, yet reflects the
reality of dietary shifts relying on different individual choices. Supporting in-
dividual behavior change may be better accomplished with more actors seeing
system level change as necessary.

Looking at the types of power (see Table 6), the results show that the majority
of actors have some form of power to — and together are perceived as having
influence over all 15 action categories from Paper II. Power over (visible) fo-
cuses on the national government and its delegated authorities; half of the ac-
tors with this form of power emphasize the role of consumer demand in driv-
ing change in diets. This suggests a role for such actions as public campaigns
to support dietary shifts supported by the government, similar to other public
health campaigns.

An example of a combination of power that could be transformational is one
actor with both power over (hidden) and power with. This actor emphasizes
the role of niche development and interaction with the regime in processes of
change. Unrecognized by others as having the most influence (power over,
hidden) and simultaneously being highly connected (power with), this actor
could steer niche development in collaboration with others and result in a
breakthrough innovation taken up by regime actors.

Using types of power at the organizational level, Paper III finds three actors
have three different types of power that could give them influence over efforts
to shift diets: one producer organization, and two processors. These actor roles
are also perceived to have influence over many of the action categories in Pa-
per II. However, actors that have power with, theorized to increase transform-
ative potential (Partzsch, 2017), may also be important for dietary shifts de-
spite fewer types of power and/or lower alignment of influence types. In par-
ticular, two processors with shared conceptualizations of change and a similar
product focus on meat substitutes have the potential to influence production
through volume and specification demands, and to influence consumption by
shaping consumer tastes and preferences.
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Paper IV: Multistakeholder dialogues to link actor
groups and actions

We might think there are tensions, but maybe we just think that because we
don’t talk to each other that often. — breakout group for “Enforcing healthy
and sustainable diets” during Action Day workshop

In Paper IV, national governments are considered key actors for most actions
to support transformative food system change. The height of the actor groups
on the left side of Figure 9 shows that national governments are the most fre-
quently identified actor group coming out of the cross-sector workshop. How-
ever, the particular ways in which they are asked to act differs: through direct
legislative action, by enacting private sector and civil society recommenda-
tions, or by providing funding without dictating the terms of grants. These
varied forms reflect their structural influence and power, as well as multiple
calls for shifting some of that power towards communities.

The most colorful bars on the right side of Figure 9 show the actions with the
greatest diversity of actor groups linked to them. These actions come from the
same breakout group during the Action Day workshop, “Fix Farming,” and
involve multistakeholder dialogues at community levels to develop further ac-
tions. Only one action is linked to existing multilateral institutions (developing
a framework and capacity building for data equity, access, and availability),
and two breakout groups raised concerns about existing power dynamics
within multilateral processes. Furthermore, one group named an action to cre-
ate more safe multilateral spaces, but did not identify who would actually do
SO.

Notably, civil society actors are not linked to actions; these voices may be
included within other actor groups associated with particular topics, such as
consumers or community members. This type of gap points to the value of
iterating between knowledge synthesis and action as part of the science-pol-
icy-society interface, where research can reflect back potential gaps for cor-
rection by the participants.
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Figure 9. Links between actor groups and actions developed during the Action Day workshop.

The height of the actor groups indicates how often they were named. On the right side, the
colors indicate the actor groups for each action. The brackets indicate the three to four actions

identified by each breakout group (N

rina Sundiang).

7). (Scheuermann et al., 2026, in review; figure by Ma-
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Discussion

Who can do what in shifting towards healthy,
sustainable diets?

What actions have potential to increase human consumption
of grain legumes in Sweden?

The review of actions in Paper I focused specifically on the Swedish and Eu-
ropean context for grain legumes. However, several actions from the global
dialogues in Paper IV are similar to those in Paper 1. Both sets of actions em-
phasize public procurement, changes to taxes and subsidies, investment in lo-
cal value chains, recycling on-farm nutrients, collaborations between farmers
and researchers, and public investment in underused crops as ways to support
dietary shifts. While Paper I did not explicitly assess dimensions of justice,
multiple actions relate to the 2025 EAT-Lancet Commission solutions ad-
dressing decent work and meaningful representation (Rockstrom et al., 2025),
including redistributing risk and profit between value chain actors (e.g., Morel
et al., 2020; Schwarz et al., 2021) and increasing the viability of smallholder
farms through changes to Common Agricultural Policy (CAP) eligibility (Pia,
2020). Lastly, Papers I and IV both illustrate how actions identified by practi-
tioners expand the available knowledge for tackling solutions for dietary
shifts. Thus, these should be carefully considered alongside academic research
to inform action.

The similarities across scales between Papers I and IV suggest common un-
derstandings of how to intervene in food systems to shift dietary outcomes,
and could indicate shared food system drivers and institutional characteristics
across multiple contexts. If so, coordinated action across national and supra-
national scales could synergize dietary shifts in several ways. Drawing on the
X-curve, a bottom-up approach to experimentation and acceleration could
identify groups of actions — such as those used in the illustrative chain of lev-
erage in Paper I — to be adapted and replicated in other contexts. For example,
setting a specific requirement for local grain legumes in school meals com-
bined with experiential educational opportunities for children could create
synergies between production (by increasing demand) and consumption. Sec-
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ond, top-down action at the supranational level could unlock change at na-
tional and local levels. For example, changes to the scope of the CAP at the
EU level could incentivize public investment in crop research for particular
climates. Furthermore, framing these actions as innovations in the AKIS net-
work could leverage additional resources and rebalance the focus on food and
feed for grain legumes. While exact details would differ between contexts, the
similarities of actions at the Swedish and global scales indicate coordination
between national and supranational levels could be beneficial for shifting di-
ets.

However, focusing only on production-related actions risks reinforcing the
current feed-dominated system, as leguminous forage crops fix more nitrogen
than grain legumes and may therefore be more attractive substitutes for ferti-
lizer (Billen et al., 2021). This could reduce the supply of grain legumes avail-
able for food and hinder dietary shifts, prolonging preventable death and dis-
ease in the Swedish population. Likewise, focusing only on consumption may
risk missing opportunities for improving soil and environmental health in
Sweden through production changes (Watson et al., 2017). These possibilities
reflect the “contrasting and sometimes conflicting” uses of legumes in visions
of future food systems (Cusworth et al., 2021, p.8), reinforcing the need for a
systems-level perspective to reduce unintended consequences to human and
environmental health.

Intentionally expanding the interdisciplinary structure of the Swedish AKIS
to include nutrition and health could be one way to start bringing together
production and consumption implications for different actions in the same
space. Drawing on the cross-sector dialogues in Paper 1V, facilitated work-
shops with expanded AKIS participants — or with Swedish representatives of
the Communities for Action — could focus on particular aspects of grain leg-
ume production and consumption for feed and food within Sweden. Ground-
ing the cross-sector Communities for Action work in a place and on a partic-
ular topic would add specificity to the actions and actor groups, and could
result in concrete policy recommendations at local, regional, and EU scales.
The findings of this thesis could be a starting place for such discussions, serv-
ing as a boundary object for discussing elements of the current system to keep
and those that need to break down or change in order to meet health and sus-
tainability goals.

Contributions. In Paper I, I gather evidence for actions that can increase grain
legume consumption in Sweden, which can be used to plan policies and ad-
vance research into particular interventions. I contribute to the conceptual un-
derstanding of the chain of leverage in Paper I by illustrating how actions
could work in concert to shift social norms around healthy foods, which would
represent a paradigm shift in Sweden. In addition, by bringing in expert
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knowledge and project reports into consideration alongside peer-reviewed
publications, I highlight the depth of knowledge developed in large projects —
many of which are financed with taxpayer money — that remains hidden from
academia when we focus solely on peer-reviewed studies for evidence. Car-
rying the findings from Paper I to the other work in this thesis, I link the sci-
entific evidence and policy opportunities for leveraging existing knowledge
and structures — such as the AKIS — to more strongly connect production and
consumption to support human and planetary health.

What actors and actor groups have power and influence to
increase human consumption of grain legumes in Sweden?

In this thesis, I find that different types of power and influence sometimes, but
not always, coexist, revealing a complex picture of actor and actor group per-
ceptions and capacities. First, Paper II finds that producers (farmer organiza-
tions) in the Swedish grain legume value chain are perceived as having a lot
of influence by other actors and have structural influence, but do not perceive
their own influence as often as others do. Paper III finds that one of these
organizations has three types of power and the other two types of power, af-
firming their importance in transformative change as either potential enablers
or blockers. These suggest a complex picture of farmer influence by different
stakeholder groups and at different scales.

In Sweden (and at the EU scale, e.g., Copa Cogeca), farmer organizations have
their roots in collective action to benefit smaller farms. However, farms con-
tinue to grow larger in Sweden even while the number of farmers falls (Euro-
stat, 2022), and these farms no longer match the size of smallholder farms that
provide food in most parts of the world. Furthermore, the findings suggest that
while individual farmers are located within the value chain, the farmer organ-
izations are operating at the political and institutional level of the AKIS, able
to influence the system drivers in addition to influencing diets. The lack of
self-perceived influence for many actions on the part of farmer organizations
may reflect responses rooted in their actor role as farmers as opposed to polit-
ical institutions, or their disinterest in acknowledging influence if it does not
align with the organizational agenda. Whatever the reason for the discrepancy,
farmer organizations are likely important for helping or hindering dietary
shifts.

A second finding calls attention to the discrepancy between how food proces-
sors/manufacturers see their own capacities versus how others perceive them.
Paper Il shows that processors perceive themselves as having the highest in-
fluence over 13 of 15 action categories to increase grain legume consumption
in Sweden, but others name them as having the most influence over only seven
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of these. Paper III finds that nearly half of the processors have power over
(hidden), and they also span different product types (e.g., whole beans, meat
substitutes) suggesting their product line is not the main driver of their influ-
ence/power. Interestingly, food manufacturers were named only one time in
the cross-sector workshop presented in Paper IV, where they are linked to cre-
ating an enabling environment for increasing access, affordability, and tasti-
ness of healthy and sustainable diets in collaboration with food retailers and
policymakers. The discrepancy between their own perceptions and what oth-
ers recognize or ask of them exists across levels of the food system, and could
indicate untapped potential for resources and responsibility in shifting diets
for health and sustainability.

Furthermore, the way in which grain legumes are processed and manufactured
impacts how convenient, healthy, and affordable they are, as well as their en-
vironmental footprint (Bunge et al., 2024; Tidéker et al., 2021). The lack of
grain legume boiling and packing facilities in Sweden has been pointed out
for many years (Tidéker et al., 2021), yet current investments are in factories
with more “value-added” products, such as protein powder from peas
(Lantménnen, 2025). Investment in infrastructure that supports a wider variety
of product types to support health and convenience could help make preparing
grain legumes more feasible for more people, and national authorities and food
processors could work together to make this happen at a national or Nordic
level.

Thirdly, most actors in Paper III conceptualize change in grain legume con-
sumption in Sweden as happening at the individual level through increased
knowledge and demand, and through individual roles within organizations.
Seen through the lens of structuration theory, individual choices create and
reproduce the social norms that further enable or constrain behavior (Biely,
2022). Research in Sweden shows that even if people want to eat more grain
legumes, the social norms of beans being less fun, less popular, and less festive
compared to meat (Ro0s et al., 2022) may deter them from choosing grain
legumes. Here, the processors focused on meat substitutes that have power
with could collaborate at the niche level to shape consumer demand, influence
the type of grain legume production (e.g., high protein content, easy pro-
cessing), and help shift the social norms of grain legume-based meat substi-
tutes.

Lastly, an important way for all actors to be able to build and exercise influ-
ence and power is through inclusion in processes that impact them. Paper IV
finds that intentionally recruiting actors from diverse geographies and ena-
bling their participation through travel grants increased the diversity of voices
and ideas present in cross-sector dialogues. This resulted in more balanced
representations across actor groups, such as more farmers and representatives
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of Indigenous Peoples, and may have opened the possibility for concrete part-
nerships, such as farmers leading collaborations with scientists to develop lo-
cally adapted agricultural practices. In addition, multistakeholder dialogues
may be a promising way to foster power with, linked to collective action for
transformative change and democratic deliberation (Bornemann & Weiland,
2019), at different levels of the food system. Identifying shared goals is a pre-
requisite for mobilizing capacities for transformative change; this process re-
quires careful attention to representation across actors and actor groups, facil-
itation that identifies and addresses power dynamics, and commitment to con-
tinuous engagement over time (Apffelstaedt et al., 2024; Huttunen et al., 2022;
Mena & Palazzo, 2012).

Contributions. In Paper 11, I contribute to the evidence base of dietary shifts
in Sweden by linking actions with the potential to increase grain legume con-
sumption to actor groups in the grain legume value chain and AKIS. In Paper
II1, T integrate actor perceptions of change and types of power in dietary shifts
to more concretely link social theory to food system sustainability and trans-
formation research. Through both Papers Il and II1, I contribute to the methods
for assessing influence and power in social-ecological systems research.
Building on prior work (Jeric6-Daminello et al., 2021; Mancilla Garcia &
Bodin, 2021), I link self-perceived, attributed, and structural influence and
provide a visual tool through the analysis for presenting these to stakeholders.
This presentation is adapted in Paper IV for self-perceived and attributed in-
fluence over actions at a global scale for food system sectors. I also respond
to the call to assess power in social-ecological research by operationalizing
four types of power in Paper I11. This work is a building block towards assign-
ing responsibility to specific actors for system change.

How do cross-sectoral actor groups link actors and
actions for healthy, sustainable, and just food systems
at a global level?

One of the tensions emerging from the cross-sector workshop included in Pa-
per IV was the different perceptions between community-led (i.e., bottom-up)
and government- or multilateral-led (i.e., top-down) action for healthy, sus-
tainable, and just food systems. Groups focusing on social justice and farming
emphasized the importance of community-led processes, and the two “intent”
actions coming out of the workshop were from these two groups. This empha-
sis on changing system goals and paradigms — the essence of intent actions
(Abson et al., 2017) — would rebalance power dynamics by assigning specific
roles to farmers, community members, academics, and policymakers. The lat-
ter would be restricted to funding and/or taking up recommendations by part-
nerships to institutionalize them. Groups emphasizing more active roles for
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national governments pointed to existing institutions to leverage coordinated
action, such as multilateral processes; government authority to tax and subsi-
dize production and consumption; and government functions that could be uti-
lized such as public procurement, education, and urban planning. These ac-
tions suggest more incremental approaches to changing existing structures ra-
ther than building new ones.

The two actions linked to the most actor groups are: (1) “holding multistake-
holder discussions at community levels about the impact of reduced animal
sourced foods on dependent communities,” and (2) “ holding multistakeholder
discussions at community levels about resolving competing demands for land
use.” Originating from the “Fix Farming” breakout group, these actions are
both firmly rooted in community decision making, and could leverage gov-
ernance models such as local food policy councils to institutionalize new
structures focused on transformation (Rao et al., 2025).

In Paper II, the most similar results to holding multistakeholder dialogues are
“creating collaborative networks” and “building new information flows be-
tween actors.” Multiple actors are attributed influence and have structural in-
fluence for these action categories, yet only two perceive their own influence
— farmer organizations and processors. As conveners of multiple actor groups,
large projects could serve this convening function, but the task of identifying
shared visions and developing the trust to openly communicate about trade-
offs requires longer time horizons and funding than most research grants cur-
rently allow (Bodin, 2017; Bodin, Mancilla Garcia, et al., 2020; Osterblom &
Bodin, 2012).

Local action is essential for food system transformations, yet distributed deci-
sion making poses challenges to coordinating across food system levels.
Greenhouse gas emissions, hydrological connections, global markets and fi-
nancial systems, and supranational agreements such as trade rules bind com-
munities to structures and processes larger than themselves. This interplay be-
tween local and supranational levels calls for re-examination of the nationally-
organized AKIS as a useful framework for understanding actions and actors
to change food systems. Yet, cohesive policy and practice approaches across
sectors and national borders require coordinating institutions and processes.
Here, other forms of public sector-led governance could lead collaborative in-
itiatves with attention to power dynamics between actors (Patay et al., 2025)
in order to prioritize the public interest in healthy, sustainable, and just food
systems. Networks of city governments (e.g., Milan Urban Food Policy Pact,
C40 Cities) actively contributed to the multistakeholder dialogues and work-
shop studied in this thesis, and may be positioned to experiment with this mid-
dle space of governance in collaboration with other actors. Other research has
suggested the global food system transformation effort is moving towards the
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intersection of the build-up and breakdown curves where reconfiguration hap-
pens. Building trust between actors, a shared understanding of the system, and
a common enough view of change in advance could make institutionalization
of this type of “shadow network™ more likely (Olsson et al., 2006).

Contributions. In Paper IV, I contribute to the evidence linking actions and
actor groups as part of food system transformations. I further develop the per-
ceived influence analysis from Paper II and apply it to a global setting. I also
contribute to the multistakeholder initiative literature by linking legitimacy
and representational justice in the framing of the Action Day workshop. By
analyzing a real-world process linked to a flagship food system report, I reflect
back to the research community the results of the science-policy-society inter-
face, continuing the interaction between stakeholder groups. Clearly articulat-
ing the interaction between researchers and food system stakeholder groups
advances the literature of the science-policy-society interface and integrates
practitioner knowledge into the food system transformation evidence base.

Study relevance to other contexts

These findings from a case study in Sweden are relevant for other contexts in
several ways. Most people in high-income countries, and many people in low-
and middle-income countries, face increased risk of preventable, diet-related
disease due to over-consumption of some foods (e.g., snacks, red and pro-
cessed meat) and under-consumption of others (e.g., vegetables and legumes).
As societies, we eat fewer plant foods, including grain legumes, than research
and traditional diets indicate are best for our health and the health of the planet.

The findings of this thesis indicate many actors perceive individual change
and consumer knowledge as important parts of changing diets. The knowledge
about grain legumes that people report needing is how to cook and prepare
them (R66s et al., 2022), not just that they are healthy. Increasing this culinary
knowledge — and protecting it where it still exists — is important for the health
of future generations and for preserving food cultures around the world (Jaime
& Braga, 2026). In addition, primary food preparation is also a critical skill
for crisis preparedness in the case of disruptions to existing food operations
(Livsmedelsverket, 2025). In many countries, public authorities have the le-
gitimacy to address this public education issue in a way that fits the culture
and context. Addressing the externalities of current food production and con-
sumption —namely, increased healthcare and environmental costs —is one way
to redirect financing towards healthy food systems interventions such as pub-
lic education. The details of true cost accounting are beyond the scope of this
thesis, and implementation faces numerous hurdles. Knowledge and innova-
tion networks could use their resources to expand into such long-term, sys-
temic challenges.
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In this thesis, I show the coherent approach that an EU member state has to
agricultural production in the alignment of the CAP, a national-level food
strategy, and the national agricultural knowledge and innovation system — and
how these conflict with the public health and environmental goals, as well as
the dietary guidelines at a national level. Particularly with the increased focus
on self-sufficiency and preparedness by the EU and its member states, health
and nutrition should be considered alongside production policy. Coherent pol-
icies and strategies are needed to support enable healthy diets for the popula-
tion, with or without a crisis.

Lastly, the methods I developed to assess types of influence and power can be
used and further developed in other contexts, adding to the evidence base.
These can be adapted for use in different sectors in addition to other parts of
food systems. In particular, presenting the results of influence assessments
(e.g., Figure 9) to the participants creates a boundary object, allowing partici-
pants to see how others perceive them. These ingredients can be used in any
context to contribute to healthy, sustainable, and just food systems.

Reflections and future work

Is food special?

Market systems can only exist if there is supply and demand. Need be-
comes a demand only when an individual has the money to act on that
need. Are we moving toward a system where only those who earn money
will be able to eat?... If people cannot buy food, they die or they riot. The
final question then becomes. Is the food system so different that it needs
special policies? — (Hendrickson et al., 2008)

Hendrickson et al. (2008) bluntly state the consequences for governments
when there is food insecurity, which explain why food policies are a central
element to government survival. Executive changes that are not aligned with
producer capacities and means can topple governments and weaken wider
social policies, such as Sri Lanka’s 2021 switch to organic agriculture
(Drechsel et al., 2025) and the EU Green Deal, which was weakened follow-
ing farmer protests (European Commission, 2024b). Around the world, inter-
ests in national security and self-sufficiency highlight the importance of do-
mestic and regional producers. In Sweden, this emphasis is clear in the Na-
tional Food Strategy, yet nutrition and health must not fall by the wayside.
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In participant interviews and dialogues, individuals frequently referenced
“the market” as a source of a particular problem, solution, or mediating fac-
tor beyond anyone’s control — sometimes even referenced as an actor itself.
These perspectives show the power of the economic system to shape the
food system, and how dependence on it can reinforce the existing system:
actors can gain power and influence through markets, and use it to protect
the market rules that benefit them (Baudish et al., 2024). In practice, markets
are dynamic interactions between actors that are regulated by governments at
multiple scales. Market share and concentration is particularly relevant to
monitor where diversification of company portfolios reduces brand choices
for consumers (for example, Lantménnen’s dual investment in a yellow pea
protein factory and purchase of Sweden’s largest meat company) and risks
perpetuating the status quo. This type of structural influence and power are
critical to evaluate in order to increase equity and health at all food system
scales.

Fostering deliberation in democratic spaces could help build shared visions
and trust (Bornemann & Weiland, 2019; Hendriks, 2009), another form of
structural influence that aids collaboration (Bodin, Baird, et al., 2020). In Swe-
den, this could be reactivating the citizen panel for food (Blom & Quetel,
2024) to examine power, equity, and desired changes for food systems. Swe-
dish research shows that many people want to eat more healthy and diverse
diets, including more grain legumes (R606s et al., 2022). Addressing reported
barriers to eating grain legumes as part of healthy diets includes increasing
both the innovation and value of convenient, minimally processed foods
(Jaime & Braga, 2026). Examples of this include developing new types of
grain legume products, not just substitutes of animal products (Bjurstrom &
Lindgren, 2016), and reconsidering how value is added to foods: towards
household and community kitchens, and away from ultra-processed foods
(Jaime & Braga, 2026). Engaging people directly in planning how to make
these changes and identify others may be a way forward for cohesive, accepta-
ble strategies at the national scale. Kaljonen et al. (2025) describe a similar
process in Finland, suggesting this could be readily adapted to the Swedish
context.

At the same time, developing the body of research in the translational space
between local and global food systems may help identify similarities across
contexts and benefit from knowledge that already exists. Additional experi-
mentation at the meso level — between communities and supranational entities
— could help balance replicating and spreading (i.e., translating initiatives to
dissimilar contexts; Lam et al., 2020) and fairly downscaling global targets
(e.g., fair carbon budgets). Following Wood et al. (2023), polycentric regional
governance with attention to agency and power could help navigate scales and
rebalance power in food systems in this meso space.

59



Connecting research and action

A personal goal I had in my PhD studies was to connect my work with its
implications for policy and practice. To that end, I asked myself how each of
the papers could inform the connection between knowledge and action to sup-
port food system change.

Paper [ shows how expert knowledge and project reports can be leveraged for
expanding possible actions to increase grain legume consumption. The exam-
ple chain of leverage shows one way to build a bundle of actions for dietary
shifts, and this could be replicated in specific contexts. In this paper, I suggest
that a range of food system actors be included in this exercise; after additional
years of work and study, I would emphasize the importance of diverse partic-
ipation and deliberative processes to this effort.

Paper IV allowed me to use the opportunity of the 2025 Stockholm Food Fo-
rum and EAT dialogues to link research done in Sweden to the global level.
Adapting the influence analysis and results format of Paper II, [ used a similar
table in the Paper IV dialogue process, and actors were surprised at discrep-
ancies between self-perceived and attributed influence. Anecdotal evidence
suggests this allowed them to enter conversations about specific actions in a
different way, opening up space for topics with tension, such as loss of liveli-
hoods due to dietary shifts and the impact on community life. I presented the
Paper II results to Swedish grain legume researchers and practitioners, who
also found it a useful way to analyze possibilities and gaps between actor
groups and actions.

Lastly, diving into specific forms of power and the potential of collective ac-
tion led me to the potential of food policy councils for food system govern-
ance. Paper III suggests that these could be promising forms of regional gov-
ernance as local food strategies are updated in Sweden following the National
Food Strategy update.

Considerations for future work

The majority of work in this thesis focuses on one part of the Swedish food
system, and future work can integrate these results with other components of
the food system. For example, linking recent developments in the projected
change in demand for feed with newly released plans for increasing cheese-
making capacity in Sweden that could trigger larger dairy cow herds and in-
crease in feed demand, including grain legumes (Arla Foods, 2026). Such a
scope could be further expanded to a European level using the mission-ori-
ented agrifood innovation system as a framework to evaluate increasing self-
sufficiency along with national security links to healthy and sustainable diets.
In doing so, this research could deepen the exploration of how components of
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the food system move through the navigation and stabilization phases of trans-
formation, particularly the breakdown and phase-out stages. In addition, en-
gaging with the supply chain scholarship in the business community could
provide an additional evidence base for advancing research on food system
change.

Methodological choices I made during my research have their strengths and
limitations. To maximize participant comfort and openness, I conducted inter-
views in their language of preference, English or Swedish; the majority of
participants chose Swedish. I fully understood their responses but am not a
native speaker, and may have asked more probing questions if I were. For the
social network analysis, building a network that reflected the context in which
actors operate — their connections to many types of actors, not just their con-
nections to other interviewees — allowed for actor group analysis and a picture
of a wider system. However, this choice limited the type of quantitative anal-
ysis that could be done, as the network was not closed and resources did not
allow for interviewing all 543 actors. Another opportunity for future research
would bring the stakeholders together in a workshop to present the results of
the perceived influence exercise and use it as a boundary object to discuss
“who can do what?” in a facilitated group setting. This structure would build
on the methods used for the Paper IV workshop and apply it to the grain leg-
ume value chain and AKIS in Sweden. Having a shared policy and operational
context (i.e., Sweden and the EU) has the potential to make workshop out-
comes more concrete and actionable.

In Paper IV, I chose to create an opportunity for research during the multi-
stakeholder dialogue and workshop process; however, the focus of the process
design was for participant engagement and utility in sector and cross-sector
groups working for food system change. In future cases, I would start earlier
in creating opportunities for capturing reflections and tracking changes in in-
dividual and group positions and priorities over time. In addition, there are
several possibilities for future work to leverage the existing Communities for
Action structure. Building on the cross-sector workshop, participants from
multiple sectors working in the same geographical area could form a place-
based Community to continue their dialogues in a specific policy and opera-
tional context. Another possibility is for participants in multiple places to form
a Community around a particular theme or group of actions across contexts.
In both cases researchers can contribute to the processes through iterative
analyses and facilitation, and can further develop the scientific literature by
identifying commonalities across contexts linked to transformative change.

I also offer a brief reflection on the AKIS and value chain frameworks used in
this thesis: these are largely economic in their focus, which is practical but
risks perpetuating a capitalist system that is also pointed to as needing to fun-
damentally change (Avelino et al., 2024; Mattioni et al., 2022; Morrison et al.,
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2022). Using these frameworks (e.g., to identify actors to interview) risks that
actor visions are limited by the need to stay within that frame for survival. The
food system does rely on private actors, so their perspectives are important,
but theirs are not the only views that matter. Additional research can build on
this work to include a broader range of operating logics — such as state and
community approaches — for a more diverse set of perspectives and actors.
While these may seem more radical compared to solutions centered in the cur-
rent structure, one could argue these would be more transformative, if more
difficult to implement.

Lastly, future research convening diverse participants from civil society and
the grain legume value chain could inform approaches to knowledge and in-
novation currently steered by agricultural production priorities. Bringing in
diverse perspectives and fostering power with by building relationships be-
tween actor groups could expand the possibilities for what is considered a
worthwhile and valuable innovation from societal as well as business perspec-
tives. Specific consideration of the trade-offs of health and convenience for
different types of grain legume products — particularly in relation to the time
women spend planning and preparing meals — has the potential to add societal
value. Furthermore, including the health, environment, and justice conse-
quences of production and consumption choices could also inform the AKIS
direction in a way that supports preparedness, nutrition, employment, and sus-
tainability in Sweden. Lastly, the X-curve has been used in participant work-
shops (Hebinck et al., 2022), and could be integrated to facilitate discussions
about build-up and breakdown in the context of knowledge and innovation.
Considering these topics in diverse actor groups can further advance under-
standing of actors and actions in food system transformation processes.
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Learning journey

A core goal of public policy should be to facilitate the development of in-
Stitutions that bring out the best in humans — (Ostrom, 2010)

Embarking on my PhD journey came after 18 years of working in many types
of institutions aimed at bringing out the best in humans: education; public
health nutrition programs; national budgeting; hospital and health system con-
tracting; mental health and substance use services; and university research. At
many times the PhD felt like starting over, and only now towards the end do I
see the red thread, with the help of Ostrom’s words, and feel the confidence
to integrate my experiences from many disciplines under this umbrella.

My penchant for public policy reflects an upbringing in Washington D.C.,
years as a U.S. Presidential Management Fellow, and training in public health,
a discipline grounded in public authority and strong institutions. I have my
parents and the community they helped create to thank for my grounding in
social justice and belief in the best in people. These characteristics are part of
who I am, and they have motivated my choices and my work throughout my
life, including choices in research for my PhD.

I started this program when my child was 17 months old, providing me the
humbling opportunity to study human behavior, power, and responsibility
from many angles. In his foreword to Adam Kahane’s Collaborating with the
Enemy (2017), Peter Block calls out most social transformations as “thinly
veiled versions of how we try to get other people to change” (p. xii). Human
and environmental health depend on us changing food systems, including
what we eat. Also, as people, we do not like to be told what to do.

As a budding researcher, I see participatory forms of governance with access
to knowledge — and with authority to shape system trajectories — as essential
for linking research to action. This linkage has the potential to redistribute the
power of knowledge to the people that fund much of our work in the first
place. It also risks remaking public health, established institutions, and de-
mocracy. What are the possibilities? My learning journey continues.
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Conclusion

This thesis addresses pulses and power, examining “who can do what?” for
healthy and sustainable diets in Sweden. Increasing grain legume production
and consumption is a powerful lever to achieve multiple health and environ-
mental goals. In this thesis, I advance the understanding of actions with the
potential to support food system transformations in Sweden, link them to actor
groups using three types of influence, and develop a novel method to assess
types of actor power in dietary shifts. Using leverage points, the MLP and
structuration theory, I advance the use of mixed methods in a food system case
study and highlight opportunities for practice and policy to use the study find-
ings. Connecting to a larger multistakeholder dialogue process, I adapt the
influence analysis to evaluate actor group alignment at a global level, which
aided participants in linking cross-sector actions to actor groups. Results show
the many ways actors can use their position to influence change, the im-
portance of building power with, and the possibilities for collaborative dia-
logues moving towards wider system change. In summary, this thesis adds to
the toolbox of methods for social-ecological research, building towards more
concrete linkage between actors and responsibility for change in food system
transformations.
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