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Abstract

The unpredictability in supply chains, caused by factors such as climate events,
geopolitical tensions, and global health crises, underscores the need for robust
supply chains. Sustainable and resilient supply chains are essential for addressing
these challenges and ensuring food system stability. This thesis investigates the
interconnectedness of resilience and sustainability in Short Food Supply Chain (SFSC)
through an empirical study of a grower cooperative, Sormlandsapplen, focused on
apple SFSCs in Sormland, Sweden. The study aims to understand the connections
between resilience and sustainability within SFSCs, identifying synergies, trade-offs,

challenges, and opportunities.

Employing the sustainability and resilience framework developed by Michel-Villarreal
(2022), this study enriches it by adding new subcategories: inventory management,
culture, and adaptability. = Through semi-structured interviews with members
of Sormlandsapplen, the study provides insights into the practical day-to-day
experiences of farmers and their strategies for managing disruptions and maintaining
sustainability. Collaboration emerged as a key factor in enhancing both resilience
and sustainability, with municipal support for financial assistance and infrastructure
improvements proving essential. = Fostering greater collaboration among local
producers, supported by municipal investments, can significantly enhance resilience
and sustainability, leading to broader food security and reduced reliance on external
suppliers. Farmers are pivotal in designing supply chains, fostering sustainable
practices, and ensuring connections to resilience are maintained to handle changes

and disruptions.

Recognizing the interconnectedness of resilience and sustainability is essential for
the long-term success of SFSCs. The integration of these concepts can prevent
the challenges posed by their current dichotomy, ensuring robust and viable supply
chains. This research highlights the practical benefits and applications of merging
sustainability with resilience in local food supply chains, stressing the importance of

comprehensive strategies for sustainable and resilient SFSCs.
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Abstract

Oviantade handelser i forsorjningskedjor, orsakade av faktorer som klimathandelser,
geopolitiska spanningar och globala halsokriser, understryker behovet av robusta
forsorjningskedjor. Hallbara och motstandskraftiga forsorjningskedjor ar avgorande
for att hantera dessa utmaningar och sakerstilla stabiliteten i livsmedelssystemet.
Denna avhandling undersoker samspelet mellan motstandskraft och hallbarhet i korta
livsmedelskedjor genom en empirisk studie av ett odlarkooperativ, Sormlandsapplen,
med fokus pa applets korta livsmedelkedjor i Sormland, Sverige. Syftet med studien
ar att forstd sambanden mellan resiliens och hallbarhet inom korta livsmedelskedjor,

och identifiera synergier, avvigningar, utmaningar och mojligheter.

Genom att tillaimpa ramverket for hallbarhet och resiliens utvecklat av Michel-
Villarreal (2022), som berikas av denna studie genom att addera nya underkategorier:
lagerhantering, kultur och anpassningsformaga. Utifran halvstrukturerade intervjuer
med medlemmar i Sormlandsapplen ger studien insikter i de praktiska vardagliga
erfarenheterna hos odlare och deras strategier for att hantera forandring och
uppratthélla hillbarhet. Samarbete framstod som en nyckelfaktor for att forbattra
bade resiliens och héallbarhet, dar kommunalt stod for ekonomisk assistans och
forbattringar av infrastruktur ansags som avgorande. Att frimja ett storre
samarbete mellan lokala producenter, understott av kommunala investeringar, kan
betydligt forbattra resiliensen och hallbarheten. Detta leder i sin tur till bredare
livsmedelssidkerhet och minskad beroende av externa leverantorer. Odlare har en
avgorande position for att utforma forsorjningskedjor, frimja hallbara metoder och

bibehalla resiliens for att hantera forandringar och storningar.

Att erkdnna samspelet mellan resiliens och héallbarhet ar avgorande for den
langsiktiga framgangen for korta livsmedelskedjor. Integrering av dessa begrepp
kan forhindra utmaningarna som uppstar genom deras nuvarande dikotomi och
sakerstilla robusta och livskraftiga forsorjningskedjor. Denna forskning belyser de
praktiska fordelarna och tillaimpningarna av att sammanfora héllbarhet med resiliens
i lokala livsmedelsforsorjningskedjor och betonar vikten av omfattande strategier for

hallbara och motstandskraftiga korta livsmedelskedjor.

v
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1 INTRODUCTION

1 Introduction

It is widely recognised that supply chains, such as food supply chains, are encountering
rising levels of unpredictability in various aspects of business operations (Christopher
and Holweg, 2011; Su et al., 2023). Such disruptions can range from farm production
obstacles to complexities in food processing, transportation, logistics, and shifts in
consumer demand. One recent example of this vulnerability was the COVID-19
pandemic, which underscored how sudden crises can significantly impact the food
supply chain (Erokhin and Gao, 2020). However, the pandemic is just one of
many potential threats. Geopolitical tensions and conflicts can further increase food
supply vulnerabilities. For example, the conflict between Russia and Ukraine has
severely disrupted global food supply chains, affecting food production, sourcing,
manufacturing, and logistics (Cernev and Fenner, 2020; Jagtap et al., 2022). This
situation not only has led to an increase in food prices but also poses a long-term impact
on global food availability and affordability (ibid.).

Moreover, climate events like droughts and floods pose severe risks by isolating
communities, disrupting transportation, and damaging farmlands, leading to acute
food shortages (Mari et al., 2014; Cernev and Fenner, 2020). Designing an efficient
and effective supply chain network that is resilient enough to bounce back from any
disruption while also maintaining sustainability under disrupted conditions is crucial
(Mari et al., 2014; Negri et al., 2021). The 2011 severe weather events in Queensland,
Australia, serve as a case study for these challenges. During this period, long food
supply chains, particularly those reliant on supermarket distribution, struggled to
maintain supply, illustrating the limitations of extended networks in crisis conditions.
In contrast, shorter and more localized food supply chains exhibited greater resilience
despite also facing significant challenges Smith et al. (2015). The Short Food Supply
Chain (SFSC) has become an important issue in international as well as regional food
systems due to its potential to address some of the supply chain challenges, such as
reducing the distance between producers and consumers, improving transparency, and

enhancing the resilience of the food system (Mario et al., 2014).

1.1 Problem statement

Since the late 1800s, globalization has had a substantial impact on the food system.

Instead of the direct relationship between farmers and consumers, the process involves,
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in many cases, a complicated network of stakeholders (Dunne et al., 2010). As a result
of this shift in the food system, there is now a pressing need to address the challenges
regarding food supply chains that arise from globalization. While globalization has
enabled certain efficiencies, it has also introduced weaknesses due to long supply
chains, complexity, and anonymity (Bazzani and Canavari, 2013). Therefore, it has
become critical to ensure that food supply chains are sustainable and resilient to
overcome these challenges, along with gaining a clear understanding of the factors that

contribute to their sustainability and resilience.

The integration of sustainability and resilience is still an emerging research field in
consideration of supply chain management (Jabbarzadeh et al., 2018; Negri et al.,
2021; Ivanov, 2022). While research have analyzed the connection between supply
chain sustainability and resilience at the strategic level, they have yet to explore it
in detail at the tactical and operational planning levels (Fahimnia and Jabbarzadeh,
2016; Negri et al., 2021). Additionally, existing literature highlights the necessity
for further research into various strategies for building supply chain resilience and
sustainability beyond the commonly studied factors like flexibility and redundancy as
well as incorporation of empirical research and management practices (Tukamuhabwa
et al., 2015; Negri et al.,, 2021; Ivanov, 2022). This includes exploring their
implementation and understanding the synergies and trade-offs between different

strategies, particularly those that may lead to risk migration (ibid.).

The analysis of integrated sustainability and resilience of supply chains is still in
its early stages of development (Fahimnia et al., 2015; Negri et al., 2021; Attia
et al.,, 2023). Additionally, Michel-Villarreal (2022) highlights the importance of
exploring the interconnection between sustainability and resilience on a case-by-
case basis to incorporate multiple contexts to create a greater knowledge foundation
within the field. These findings provide a solid foundation for further research
into sustainable and resilient supply chains and will guide the development of a
framework for understanding the relationship between sustainability and resilience
within SFSCs.

1.1.1 SFSCs in the Swedish context

Alternative Food Networks (AFN) are defined to oppose the current trajectory of a

global, industrialized, and homogeneous food system which decouples producer and
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consumer. One of AFN’s approaches is the territorial approach, e.g., ecodistricts,
which have been presented as a solution to reinforce sustainability and resilience as
opposed to the challenges present within the current globalized food system. This
approach is gaining increased academic and public interest (Lamine, 2015; Dragoi and

Grubor, 2021; Lamine et al., 2023).

In the context of Scandinavia, Ecodistrict Sormland represents a pioneering initiative
aimed at promoting sustainable food systems through local, organic production within
a regional framework (Larsson and Nordstrom, 2023). The bachelor thesis by Larsson
and Nordstrom (2023) emphasizes the role of SFSCs in enhancing food system
resilience and reducing reliance on external supply chains. Their research highlights
opportunities for integrating diverse agricultural practices and fostering community
collaboration to strengthen local food security and sustainability. However, challenges
remain, including the need for supportive policies, infrastructure investments, and
stakeholder engagement to fully realize the potential of SFSCs in Sormland (Larsson

and Nordstrom, 2023).

The study by Sellberg (2024) further explores the local agri-food systems in central
Sweden, shedding light on the opportunities and challenges of increasing local crop
production and promoting a greener diet. The findings underscore the importance of
knowledge exchange, economic incentives, and logistical improvements in revitalizing
local agriculture and enhancing food system resilience. Future research should focus
on exploring the scalability of SFSCs across different regions, investigating the socio-
economic impacts of local food initiatives, and identifying strategies to overcome

barriers to adoption (Sellberg, 2024).

1.2 Aim and Research Questions

Given the research gaps identified above, the primary aim of the study is to contribute
to the literature regarding the integrated study of sustainability and resilience of SFSC
with an empirical study of SFSCs in Sormland, Sweden. In light of a lack of context-
specific studies in the region, this thesis aims to contribute by investigating the close
cooperation and collaborative approach of existent SFSCs in the context of Sormland.

Accordingly, the two following research questions have been formulated:

1) How is resilience and sustainability connected within the SFSCs in Sormland,
Sweden?
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a) Which synergies and trade-offs appear?

2) What challenges and opportunities are present within the SFSCs in Sormland,

Sweden?
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2 Background

The upcoming chapter will cover important topics and relevant literature findings that

are related to the study and will be further incorporated in section 8.

2.1 Food Supply Chains

The current food system mainly consists of globalized and complex supply chains
where multiple intermediaries are present (Paciarotti and Torregiani, 2021). This
complexity arises from the interconnection and the increasing number of stakeholders
and shareholders involved, which results in several intermediaries. This creates a lack
of transparency within the agricultural food supply chain and hinders the traceability
of agricultural products, which is becoming more essential to stakeholders (Paciarotti

and Torregiani, 2021; Bayir et al., 2022).

The structure of today’s food supply chains holds benefits as well as challenges. The
present trajectory of food supply chain development is perceived as unsustainable
due to multiple factors. Food security, environmental degradation, and supply chain
complexity are some factors that are questioned within the current food supply
chains. Additionally, the conventional and industrialised forms of agriculture, and the
connected supply chains, are vulnerable to political, social, economic, and ecological
shocks and changes (Reina-Usuga et al., 2023; Rochefort et al., 2021). Although the
current food supply chains has challenges remaining to be solved, it has been able to
cope with shocks and disturbances, such as the COVID-19 pandemic and increasing
political uncertainty. However, the pressure on the system is increasing. Consumers,
organizational shareholders, as well as the research community, desire a sustainable

reinvention of the current food supply chain (Michel-Villarreal et al., 2021).

The food system contributes to approximately 30% of the European Union (EU)’s
total Greenhouse gas (GHG) emissions, similarly to the systems emission contribution
globally (European Union, 2023). The majority of the emissions come from farm
gate (production), respectively, pre- and post-production within the supply chain
(ibid.). In Sweden, the consumption-based emissions associated with food supply
chains account for approximately 20% of the country’s GHG emissions (Yang, 2022).
Due to Sweden’s large share of imported food, the majority of the emissions occur

outside the Swedish border (Naturvardsverket, 2023). Especially for fruits and berries
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where approximately 95% of the consumption is imported (Yang, 2022). This risks
decoupling the responsibility throughout the supply chain and the perceived ability
to influence it decreases (Eliasson et al., 2022). Additionally, biodiversity loss and
environmental degradation are consequences driven by food production, and change
in land use to agriculture is one of the main drivers (Crenna et al., 2019). At the same
time, ecosystem services and biodiversity are required for the food system and food
security to be sustained (ibid.). Hence, the Swedish food supply chain management,
from resource outtake to food waste, needs improvement to tackle sustainability and

resilience issues (Talle et al., 2019).

2.2 SFSC

SFSCs are characterized by the minimization of intermediaries and their local
distribution where producer and consumer are physically close (Michel-Villarreal,
2022). However, SFSC can be used as an umbrella concept where multiple proximities
beyond the physical distance are included. For example, the implication of “short”
can include the proximity socially, institutionally, cognitively, and organizationally
within the supply chain (Jarzebowski et al., 2020; Martens et al., 2023). In contrast to
a global and conventional food supply chain, that currently is the dominant supply
chain of our society’s food system, AFN, such as SFSCs, are arising (Renkema and
Hilletofth, 2022). Jarzebowski et al. (2020) mention multiple sustainability benefits
that a transition towards SFSC contributes with, e.g., to the local economy, by creating
a positive snowball effect into other sectors, by acknowledging the producer and
enhancing the connection between them and the consumer, as well as by strengthening
environmental benefits connected to agroecological and organic production. Thus, the

possibility to reach a more sustainable and resilient food system by diversifying the

system through the inclusion of SFSCs occurs.

The EU has programs, policies, and plans that support the development of SFSCs.
The European Green Deal is the foundation where a healthy planet, societies, and
people are sought after and where natural resources are regulated with goals including
food security, a reduced environmental footprint, food system resilience, and creating
sustainable food supply chains from farm to fork (European Commission, 2024).
Within the Green Deal’s policy initiatives, a key aspect to reaching a sustainable food

system is to strengthen farmers’ position to mitigate climate change, biodiversity
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loss, and environmental degradation (European Commission, 2021a). Hence, the
food value chain, local production, and food sovereignty are acknowledged. Organic
agriculture is centered within the policy where the Biodiversity Strategy, the Farm to
Fork Strategy, and the Action Plan for Zero Pollution reinforce its position within a

sustainable food system (ibid.).

The European Rural Development Plan defines and conceptualises SFSCs as a part
of creating incentives for sustainable rural societies (Chiffoleau and Dourian, 2020).
According to the European Parliament (2016), SFSCs are defined in the following

way:

A supply chain involving a limited number of economic operators, committed
to cooperation, local economic development, and close geographical and social

relations between producers, processors and consumers.

The plan promotes SFSCs by supportive means such as investments, education,
empowerment of local actors, and organisational support. An evaluation of the
plan indicated that the most beneficial support was economic, collaborative, quality
documentation, knowledge sharing, and consultative measures (European Parliament,
2016). The Farm to Fork Strategy further underlines the consumer part of SFSCs
including healthy diets, re-connection to producers, and empowering sustainable
choices (European Commission, 2020). The transition to sustainable food systems
shows opportunities in various sectors due to the change in interconnections and the
proposed reduced imports within the strategy. This could reduce problem shifting and
externalization within food system, as well as improve local resilience by introducing
SFSCs (ibid.).

There are several SFSCs present in the Swedish food system and their expansion
individually and collectively is sought after (Aggestam et al., 2017). At the same time,
the traditional agricultural sector has an ageing workforce, which is decreasing in size
due to the increase in large-scale industrial practices (ibid.). In 2017, a new national
food strategy was implemented which supports SFSCs and an AFN, which sets out the
direction of policy towards 2030. In terms of increased self-sufficiency, competitive
domestic primary production, and the country’s high standards for agricultural
practice (to reduce problem shifting), SFSCs and increased local production are

incorporated in the strategy (Government Offices of Sweden, 2016).

REKO, a food circle, is one example of an AFN with an end-to-end distribution channel
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to reconnect producers and consumers and reinforce sustainable agricultural practices.
REKO is an AFN which is rapidly expanding in Sweden, and connects local food
producers with consumers through digital platforms (Gruvaeus and Dahlin, 2021).
Gruvaeus and Dahlin (2021) studied the REKO SFSC and concluded that there is a
will to revitalize a heterogeneous food system, where grass-root organizations play an
important role in creating parallel supply chains to tackle cultural dissatisfaction of the

mainstream supply chain.

The incentives for SFSC are significant, yet challenges persist. Bayir et al. (2022)
highlight difficulties in management, performance, and scalability for SFSCs to
compete with existing systems. Financial feasibility, supply-demand balance, and
customer behavior changes are issues, alongside critiques of elitist market positions
despite claims of inclusivity (Aggestam et al., 2017). Recognizing these challenges
is crucial for development, even though strengths and opportunities outweigh
weaknesses (Bayir et al., 2022). Chiffoleau and Dourian (2020) emphasize the
importance of territorial and context dependency for success. Local competence,
re-industrialization, and horizontal networks are key areas for development (Evola
et al., 2022). Additionally, considering surrounding territorial metabolism is crucial

to optimize SFSCs outcomes (Chiffoleau and Dourian, 2020).

2.3 Sustainability within SFSC

The most common framework for sustainability includes three interconnected pillars
encompassing environmental, social, and economic factors (Purvis et al., 2018). SFSCs
are often seen as an alternative form of food distribution with importance for a
sustainable transition of the food system (Malak-Rawlikowska et al., 2019). However,
prior research has shown mixed results regarding the sustainability benefits of SFSCs
compared to traditional food systems (Paciarotti and Torregiani, 2021). While they
can contribute to the revival and growth of local rural economies, the need for
frequent deliveries of relatively small quantities of food may have negative impacts
on environmental sustainability (Kneafsey et al., 2013; Goncalves and Zeroual, 2017;

Malak-Rawlikowska et al., 2019).

A Life-Cycle Assessment (LCA) conducted by Majewski et al. (2020) revealed that the
environmental impacts of the food distribution process are determined by various

factors, including supply chain infrastructure, rather than just the distance between
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producers and consumers. It is worth noting that farmers who sell their products
through SFSCs are more likely to implement environmentally friendly practices, such
as using organic farming methods (Aubert and Enjolras, 2016). Furthermore, the
amount of time between harvest and sale plays a crucial role in the environmental
impact of SFSCs, since energy used for storage can be a crucial factor in reducing their
environmental sustainability. SFSCs typically require less processing and packaging,

which can save energy and resources (Galli and Brunori, 2013).

Previous research has shown that SFSCs can contribute significantly to social
sustainability (Malak-Rawlikowska et al., 2019). Consumers are increasingly
appreciating SFSCs due to their potential to create fairness and vitality in local
communities (ibid.). Furthermore, SFSCs enable consumers to learn more about
the food they buy, its production methods, and specific territorial attributes, thereby
building trust and confidence with the producer (ibid.). However, SFSCs can also
present social challenges, as demonstrated by a study of SFSCs in Malaga conducted by
Rucabado-Palomar and Cuéllar-Padilla (2018). These challenges include difficulties
in making collective decisions among group members due to cultural differences or
conflicting personal interests. Moreover, the fear of reduced competitiveness can

increase a lack of trust between stakeholders (ibid.).

Small and medium-sized farms and processing companies often struggle to access
conventional supply chains due to inconsistent supply in terms of volume, quality, and
continuity (Galli and Brunori, 2013). This can impact their economic sustainability
significantly. However, SFSCs pose a viable solution. According to a study conducted
by Malak-Rawlikowska et al. (2019), sales through SFSCs tend to provide better
economic outcomes for producers when compared to Long Food Supply Chains (LFSC).
The study surveyed 208 food producers across seven countries, highlighting the
benefits of SFSCs in terms of economic sustainability. By using SFSCs, small and
medium-sized farms and processing companies can overcome the barriers posed by
conventional supply chains. This can potentially improve their economic viability by
providing a more direct and reliable market for their products (Galli and Brunori, 2013;

Malak-Rawlikowska et al., 2019).
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2.4 Resilience within SFSC

Resilience generally refers to a system’s ability to withstand and recover from
disruptive shocks and stresses, either by returning to its original state or adapting
to a more desirable one (Christopher and Peck, 2004). Similarly, Ponomarov and
Holcomb (2009) defined supply chain resilience as "The adaptive capability of the
supply chain to prepare for unexpected events, respond to disruptions, and recover by
maintaining continuity of operations at the desired level of connectedness and control

over structure and function”.

Meuwissen et al. (2019) provided a definition of the resilience of a farming system.
They defined it as the system’s ability to maintain its functions even when faced with
complex and accumulating economic, social, environmental and institutional shocks
and stresses. Frameworks designed to analyse resilience go beyond those that assess
sustainability. While the latter is comprehensive in terms of environmental, economic,
and social performance, it does not thoroughly focus on challenges or changes that may

arise in achieving sustainable outcomes (Meuwissen et al., 2019).

A case study in Brisbane by Smith et al. (2015) on SFSCs, demonstrated that SFSCs
were able to maintain flexibility and resilience during times of disaster. They achieved
this by receiving supplies directly from farmers and providing food to consumers.
Trust between consumers, distributors, and farmers built long-term resilience for
farmers, resulting in fair pricing. Although the limited diversity of produce posed a
challenge, close communication between all parties had a significant impact on food

availability.

According to a recent study conducted by Michel-Villarreal (2022), collaboration is a
key factor in building resilience in SFSCs, and connecting with other SFSCs can foster
knowledge exchange and resilience. Furthermore, digital technologies have improved

visibility and enabled information exchange within SFSCs.

Although a system may demonstrate resilience, it does not necessarily mean that it
is sustainable. A study conducted by Lyytimaki et al. (2023) has highlighted that
unsustainable systems can exhibit resilience, which underscores the importance of

evaluating sustainability and resilience together.

10
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2.5 Connecting Sustainability and Resilience within SFSCs

Connecting sustainability and resilience within SFSCs offers a comprehensive
approach to enhancing these systems robustness and long-term viability.
Sustainability provides a framework for maintaining ecological balance, social well-
being, and economic viability, while resilience emphasizes the capacity to recover
from disruptions and adapt to change. By integrating sustainability assessments into
resilience planning, it becomes possible to prevent the unintentional reinforcement
of undesirable system states, thereby promoting the long-term sustainability of entire
systems. This approach ensures that resilience contributes to more viable and
enduring solutions, which align with broader environmental objectives (Lyytimaki

et al., 2023).

From an environmental perspective, the resilience of SFSCs to disturbances can
significantly contribute to the sustainability of agricultural practices. Sustainable
farming methods, such as organic agriculture and agroecology, are often used by
farmers who sell their products through SFSCs. These methods reduce dependency on
chemical inputs and have the added benefits of enhancing biodiversity and soil health
(Altieri and Nicholls, 2012). This, in turn, improves the system’s resilience to pests and
diseases. These practices can help SFSCs adapt to environmental changes and recover
from ecological shocks, underlining the link between resilience and environmental
sustainability (Altieri and Nicholls, 2012; Nicholls et al., 2017). For instance, Altieri
and Nicholls (2012) emphasize the role of agroecological practices in building resilient
agricultural systems capable of withstanding climatic variability, while Nicholls et al.
(2017) highlight how biodiversity enhances ecosystem services that are important for

both resilience and sustainability.

From a social perspective, SFSCs often involve fewer intermediaries, allowing
producers and consumers to interact directly and develop strong social connections.
Such connections build a sense of community and resilience, which is essential for
adapting to disruptions. For instance, during severe weather events in Australia, SFSCs
proved to be resilient by providing food when other food systems were unable to do so
(Smith et al., 2015). Moreover, digitalization can enhance the flexibility and agility
of SFSCs, which is important for a sustainable food chain (Michel-Villarreal et al.,
2021). Social innovation within SFSCs is also seen as a process that can promote

sustainable value for all actors involved. The creation and maintenance of strong

11
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social connections, particularly through SFSCs, can be a powerful driver for sustainable

agricultural practices and community development (Petropoulou et al., 2022).

Consumers are increasingly seeking products that are not only environmentally
friendly but also produced in a socially responsible manner. By meeting these
consumer demands, businesses can secure a competitive edge, attract a broader
customer base, and potentially achieve higher sales and market share (Beske et al.,
2014). Economically, SFSCs can be beneficial as they minimize the distance between
farmers and consumers, leading to fewer intermediaries and reduced associated costs,
which can increase the proportion of consumer spending that directly compensates
producers. This close producer-consumer connection can increase the economic
stability of local producers with consistent income, thereby reinforcing local economic
resilience by keeping wealth within the community (Malak-Rawlikowska et al.,

2019).

However, the relationship between resilience and sustainability is not solely
characterized by positive synergies, it also encompasses some trade-offs. For example,
a study by Michel-Villarreal (2022) discovered that relying on flexible sourcing and
backup suppliers to improve resilience can sometimes undermine commitments to
organic and agroecological practices. For instance, in situations like the COVID-
19 pandemic, the urgency to adapt quickly can result in forming partnerships
with new suppliers who may not follow established sustainability standards (ibid.).
Another example of a trade-off between sustainability and resilience is that efforts
to improve sustainability, such as reducing waste and improving efficiency, often
result in reducing buffers such as inventory and capacity that are necessary to manage
market volatility, thereby decreasing the system’s flexibility and resilience (Rajesh,

2021).
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3 Conceptual Framework

In this chapter, core concepts are introduced that are essential for understanding the
interconnectivity between sustainability and resilience. The concepts lay a foundation

for the framework used to guide the examination of the results.

3.1 Key Capabilities for Resilient Supply Chains

According to Jiittner and Maklan (2011), the development of a resilient supply chain
requires capabilities such as flexibility, velocity, visibility, and collaboration. Michel-
Villarreal (2022) further examines these capabilities while also investigating the
significance of agility and redundancy in the context of supply chain resilience. In
addition to those capabilities, Michel-Villarreal (2022) suggests that future studies
should also incorporate additional resilience capabilities such as adaptability, culture,

or inventory management which will be included in this study (ibid.).

Achieving flexibility in the supply chain implies being flexible within and among all
partners in the chain, which includes departments within an organization and external
partners, such as suppliers, carriers, third-party companies, and information systems
providers (Duclos et al., 2003). A variety of strategies can be used to increase the
flexibility of supply chains, such as product diversification, flexibility in fulfilment and
sourcing. Flexibility in fulfilment can be achieved through adjusting operations, such
as order quantities and delivery schedules, in response to fluctuations in customer
demand (Chan and Chan, 2010). Having a flexible supply chain often relies on the
ability to adjust sourcing strategies. This can be achieved by having a diverse supplier
base that can quickly adapt to changes in demand and supply conditions, thereby

enhancing overall supply chain resilience (Gosling et al., 2010).

Lee et al. (2004) differentiated between adaptability and agility as two distinct
forms of supply chain flexibility. Supply chain adaptability is the ability of a supply
chain to adapt to permanent changes in the demand-supply environment that might
significantly affect its key variables (Christopher and Holweg, 2011). These changes
can be triggered by various factors, such as regulatory changes, environmental changes,
technological advancements, economic developments, societal shifts, and more (Lee
et al.,, 2004; Christopher and Holweg, 2011). In contrast, supply chain agility is

concerned with short-term mismatches that arise due to daily uncertainties and
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variations in existing market regimes (Dubey et al., 2018). While agility pertains to
operational decisions, adaptability is a strategic-level attribute that involves long-term
planning and preparation to tackle significant changes (Mak and Max Shen, 2021;

Phadnis, 2023).

The velocity of a supply chain is a measure of the efficiency of the chain (Carvalho
et al., 2012). Supply chain visibility, on the other hand, refers to access to information
among actors in the supply chain. As defined by Barratt and Oke (2007), it is the extent
to which actors in the supply chain share valuable information that benefits all parties
involved. Successful collaboration in supply chains requires a collaborative culture,
trust, mutuality, information exchange, openness, and communication. According
to Barratt (2004), mutual benefits, risk sharing, and respect among all parties are
essential elements to make collaboration effective. Redundancy is a practice that
helps supply chains prepare for unexpected events. Safety stock, the use of multiple
suppliers, and low capacity utilization rates are among the most commonly used forms

of redundancy (Rice and Sheffi, 2005).

Organizational culture refers to the shared values, beliefs, and assumptions that shape
an organization’s goals and practices (Khazanchi et al., 2007). A study conducted
by Fabbricatti et al. (2020) highlights how cultural heritage, through community
engagement, fosters a sense of belonging, identity, and shared responsibility. This,
in turn, can enhance the community’s ability to prevent, cope with, and recover from
disasters. Inventory management in the supply chain involves the continuous process
of planning, organizing, and controlling inventory to minimize investment while
balancing supply and demand (Singh and Verma, 2018). According to Hobbs (2020),
strategic inventory management and flexible procurement strategies are important to
enhance resilience. The strategies that were used to evaluate the different resilience

categories of the SFSC can be seen in Table 1.
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Table 1: Overview of the Resilience Themes and their Strategies. Adapted from
Michel-Villarreal (2022) along with the author’s own elaborations for added categories
(Adaptability, Culture and Inventory Management)

Category Strategies

Flexibility Product diversification and small-scale production, Flexibility in
fulfilment, Flexibility in sourcing, The adaptability of the consumer base,
Back-up suppliers

Redundancy Back-up facilities, Emergency fund, Easy supplier switching, Multiple
sourcing, Inventory

Collaboration Digital technologies for effective communication, Commitment,
solidarity and strong internal relationships among members,
Connection with other SFSCs, CSA-style partnership, Trust, Long-term
partnerships

Visibility Efficient flow of information, Centralised communication, Digital
technologies for information exchange, Early disruption signals via
physical interaction with customers, Decentralised communication,
Participatory decision-making

Agility Abundance of human capital, Extensive networks and connections with
external producers and SFSCs, Velocity, Quick supply chain re-design,
Collaboration and networking with other SFSCs, Use of digital tools for
quick decision-making, Direct communication with suppliers, Shared
resources/long-term partnership, Adaptability of members

Adaptability Innovative problem-solving, Continuous learning and development,
Flexible work practices, Responsive to market changes

Culture Community engagement, Cultural heritage, Local knowledge and
resource utilization, Shared values

Inventory Strategic stockpiling, Real-time inventory tracking, Storage facilities,

Management Demand forecasting, Collaborative storage solutions, Balancing supply

and demand

3.2 Key Capabilities for Sustainable Supply Chains

The three pillars of sustainability - environmental, social and economic - can be used
as a guideline to assess business sustainability (Bansal, 2002). Environmental factors
of food supply chains can be evaluated by assessing factors related to energy and
distribution strategies, as well as product-related factors such as production typology,

packaging and suppliers (Corvo et al., 2021).

Social sustainability is about ensuring that all actors in the food chain are treated
fairly, without any bias towards any particular group (Malak-Rawlikowska et al., 2019).
Additionally, it aims to promote the growth and prosperity of local communities.

This concept is built on the foundation of trust and personal relationships between
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consumers and producers, where they can share common values and show support
for each other (ibid.). Assessing the social dimension of supply chain sustainability
involves examining the degree of participation of local producers in production
and processing, as well as the establishment of new relationships with local actors
directly involved in production or distribution. Additionally, the level of community
involvement and activation is crucial in fostering the vitality of local communities and

promoting fairness among food chain stakeholders (Corvo et al., 2021).

In terms of economic sustainability, it is worth noting that SFSCs have the potential
to increase agricultural incomes, encourage sustainable farming practices, and aid
in the growth of local economies (Jarzebowski et al., 2020). Evaluating economic
sustainability involves analyzing its impact on various aspects of the market, such as
production pricing, supply pricing, and quantity of products sold (Corvo et al., 2021).
The strategies for sustainability used in this study can be seen in Table 2.

Table 2: Overview of the 3 Pillars of Sustainability and their Strategies. Adapted from
Michel-Villarreal (2022)

Category Strategies

Economic Fair prices, Redistribution of power, Stability of market, Risk sharing,
Job creation, Economies of scale, Improved livelihoods, Local economy
regeneration

Environmental Agroecological production , Reduced packaging, Reduced food miles?,
Reduced food waste, Organic production practices, Biodiversity
protection

Social Solidarity, Trust, Commitment, Social justice, Social inclusion, Fairness,

Food sovereignty, Shared Responsibility

2 Food miles as an indicator alone on environmental sustainability is inherit uncertain. The discourse about food miles, which
accounts for the distance the food travels between the producer and consumer, is only a part of the emissions created from
transportation and can be misleading due to its simplifications since a further distance does not automatically result in higher
emissions (Van Passel, 2013; Afrouzi et al., 2023). For example, vehicle filling rate, type of vehicle, and additional externalities
are not accounted for within this environmental indicator (Van Passel, 2013). However, the indicator is used within the
framework by Michel-Villarreal (2022), thus incorporated in this study although uncertainties are acknowledged.

3.3 Resilience and Sustainability Framework

There is a growing need to consider resilience in the design of sustainable supply
chains and sustainability in the design of resilient supply chains (Zahiri et al., 2017;
Ivanov, 2017; Rajesh, 2018). Regarding the integration of resilience requirements

into the sustainability agenda, there isn’t a single, universal strategy that works for

16



3 CONCEPTUAL FRAMEWORK

every situation. Since each project is unique, the combined framework needs to be
adjusted and modified to account for the area’s climate, natural hazard type, and

location (Roostaie et al., 2019).

The sustainability and resilience framework provided by Michel-Villarreal is the
first framework of its kind, which provides an overview of the complex relationship
between sustainability and resilience within SFSCs (Michel-Villarreal, 2022), as
seen in Appendix A. The study conducted by Michel-Villarreal (2022) found that
implementing sustainability practices can enhance resilience capabilities and vice
versa. This framework will be used as a foundation in this study. The sustainability
dimension comprises the three pillars of sustainability, while their framework includes
the following resilience capabilities: flexibility, redundancy, collaboration, visibility,
and agility. In addition to those capabilities, culture and adaptability will also be
incorporated into this study, seen in Figure 1. The agility capability will consider
the velocity within SFSC as it is an interconnected aspect (Michel-Villarreal et al.,

2021).
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Figure 1: Elaboration of the framework by Michel-Villarreal (2022) and sub-themes

used for the applied thematic analysis
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4 Methodology

In this chapter, the methodology used in this research will be discussed in detail. It
covers the research design, data collection methods, data analysis techniques, research

quality, and ethical considerations.

4.1 Research Design

In this study, the initial step was to conduct a literature review to gather background
information on topics related to sustainability and resilience of SFSCs. The literature
review was an ongoing process throughout the whole project, used to identify any

additional literature that could provide further insights as the research evolved.

To explore the sustainability and resilience of SFSCs in Sormland, a qualitative
study method was used. The main difference between qualitative and quantitative
research lies in their approach to data collection. Quantitative research is focused
on obtaining objective and measurable data, while qualitative research focuses on
gathering opinions, experiences, and insights from the participants. Qualitative
methods allow for a deeper understanding of the subject by gaining insight into the

experiences and opinions of the interviewees (Creswell and Miller, 2000).

Furthermore, a case study approach was used, as it is a qualitative research method that
allows for an in-depth exploration of a specific phenomenon within its real-life context.
According to Hollweck (2015), case studies can be used to capture the complexity and
contextual conditions of a case. The study employs a single case strategy because
it facilitates a critical analysis of the case, as suggested by Eisenhardt and Graebner
(2007). Moreover, building theory from cases is likely to produce accurate, interesting,
and testable theories as case studies are deeply embedded in rich empirical data
(ibid.). Considering the objectives of the study, it is important to get insight into the
experiences and thoughts of the interviewees. Additionally, taking into account the
complexity of resilience and sustainability within SFSCs and the unique context of
Sormlandsapplen, a qualitative case study approach was found to be suitable for this

research.

An abductive approach was employed, which involves beginning with specific
observations and then moving backwards to formulating the most likely explanation

or theory for those observations. This method is highly effective for delving into
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complex research areas where direct correlations and causal relationships might not
be immediately apparent. It allows for the identification of underlying principles
that explain the observed phenomena (Timmermans and Tavory, 2012). Abductive
reasoning is particularly valuable when dealing with subjects that have not been
thoroughly investigated, as it facilitates the emergence of novel insights and theoretical
frameworks grounded in the observed data (Kovacs and Spens, 2005; Mirza et al.,
2014). In this instance, adopting an abductive approach will facilitate the examination
of resilience and sustainability within SFSCs, illuminating unique dynamics in a
specific setting that may have broader applicability. By using this method, the research

seeks to uncover and articulate a deeper understanding of the study’s focus.

4.2 Data Collection

The study involved collecting both primary and secondary data. A qualitative method
was used to collect primary data, which involved gathering empirical data through
in-depth semi-structured interviews with stakeholders. Secondary data was collected
from peer-reviewed articles, journals, and books using Google Scholar and Diva Portal
as the primary search engines. The following keywords were used to find relevant
literature: Short food supply chain (SESC), local food supply chain, local food,
resilience, sustainability, food systems, supply chain complexity, food logistics. These
terms were also combined in various ways to refine the search and capture literature

that addresses the intersections of these concepts.

To begin research on the Sormland’s ecodistrict, an unstructured interview with a
coordinator provided an overview and identified further interview candidates. This
interview was not recorded or transcribed. The main data came from semi-structured
interviews, a method suited for complex social-behavioral research like SFSCs to gather
the unique perspectives of the participants. (Adeoye Olatunde and Olenik, 2021).
Semi-structured interviews allowed flexibility in questioning, helped focus on specific

points, and ensured consistency across interviews.

The questions were constructed before the interviews with open-ended questions
to allow respondents to share more information about their experience and obtain
comprehensive data, where the questions can be found in Appendix C. The interviews
were conducted digitally, one-on-one, and with the participant’s consent were recorded

and transcribed. The interviews lasted between 40 to 90 minutes. According to
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O’Leary (2017), attempting to capture thoughts processed in a different language with
any level of sophistication can lead to a reduction in the richness and complexity
of the respondent’s ideas and views. To prevent the risk of losing the richness of
the data, the interviewees were given the option to conduct the interviews in either
English or Swedish, depending on their preference. The interviews conducted in
Swedish were subsequently translated into English, and permission was sought from

the interviewees for the use of their quotes.

4.3 Ethical Considerations

When conducting interviews, ethical considerations are crucial, especially in
qualitative studies. Ensuring informed consent and voluntary participation is vital so
participants fully understand their role in the research (Arifin, 2018). Ethical practices
also prevent biases related to race, class, and gender, ensuring fairness and consistency
in evaluating responses. This approach helps prevent biases and ensures that all
participant responses are evaluated with the same criteria, upholding the integrity of

the research process (O’Leary, 2017).

In this study, participants received a consent form detailing the project and interview
procedures, including recording, to ensure informed consent. This ensures the

research is fair, transparent, and respectful of participants’ rights.

4.4 Applied Thematic Analysis

The analysis of the interviews were based on a thematic approach. In order to capture
the direct and indirect themes and the methods suitability for analyzing qualitative
data the applied thematic analysis was applied (Guest et al., 2012). Thematic analysis
is renowned for its flexibility and robustness in identifying, analyzing, and reporting
patterns (themes) within data. It offers an accessible and theoretically flexible

approach to analyzing qualitative data (Braun and Clarke, 2006).

A color-coding scheme technique was employed during the initial stages of data
analysis to visually distinguish and organize themes and subthemes (seen in tables 1
and 2) that emerged from the interviews, where an example color-coding scheme is
visible in Appendix D. This technique aided in identifying and categorizing different
patterns and themes to enhance the ability to see connections and patterns within the

data for a thorough analysis. The themes identified were analyzed for frequency, co-
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appearance, as well as their interconnections and relationships (Guest et al., 2012).
This enabled the adaptation of the results from the interviews into the elaborated

framework by Michel-Villarreal (2022). The process is summarised in Figure 2.

. . Prepare data by transcribing
8 interviews N .
and translating interviews

\ 4
Become familiar with the data

A
Apply color-coding scheme to identify
initial themes based on Michel-
Villarreal's pre-defined categories

Adjust coding scheme |

Map data to themes

v

Analyze themes for patterns
and relationships

Figure 2: Thematic Analysis and Color-Coding Scheme Flowchart

4.5 Delimitations

The aim of the study results in a focus on the small-scale producers of the SFSCs in
Sormland with connection to the grower cooperative Sormlandsipplen. Hence, the
scope of the study is limited to Sormland geographically, and specifically in the context
of the association Sormlandsiapplen. The empirical data collected is limited to the
interviewees’ knowledge, insights, and experiences. The participants needed to be
members of the association to participate and be willing and able to contribute to the

study during the specific time frame that the study was conducted.

The scope of the study limited the resilience and sustainability considerations to the
specific geographical area and the specific sampling group involved. However, national
and international considerations could be included due to the characteristics of semi-
structured interviews, although it was not the main focus of the study. The perspective
on the mentioned concepts, as well as the challenges and opportunities, thus is based
on the small-scale producers’ contributions to the study. Additionally, economic and

social sustainability considers the benefits and struggles raised by the interviewees and
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limits the scope to the specific context and geographical boundary. The sustainability
and resilience on this level do not have to be the most beneficial from a global
perspective since the focus is on farmers connected to the specific association that
does not take into account other markets globally. Correspondingly, the environmental
aspect focus on the local context, nonetheless, a more comprehensive view is discussed
occasionally for a wider perspective but climate is not the focus of this study.
Furthermore, the perspective is focused on the producer, not the consumer, in this
study. Hence, sustainability is limited to the producers and does not account for the

wider scope of economic and social aspects that impact the consumer.

23



5 CASE STUDY

5 Case Study

In this section, the case of Sormlandsdpplen will be introduced along with maps,
descriptions and presentation of the interviewees and other study participants.
Additionally, a description of Ecodistrict Sormland will be provided. The focus of the
study is the developing producer cooperative Sormlandsapplen, which is an evolving
collaborative organisation with extensive plans for local supply of apples in the region
in the future. Hence, the case of this study, Sormlandsapplen and its members will be

discussed in the following sections and be the foundation of the empirical results.

5.1 Sormlandsapplen

Within the region Sormland, visible in Figure 3, an association based on a grower
cooperative called Sormlandsapplen was established in 2014 to contribute towards
a more sustainable food production (Sormlandsiapplen, 2024). According to one
founder, the association aimed to revive the region’s rich fruit farming tradition
around Lake Mailaren, which had flourished with diversified agriculture before
declining post-World War II due to agricultural specialization and scale enlargement.
Sormlandsédpplen sought not only to establish new orchards but also to reconnect
with the land’s fruit-farming heritage. The association brought together individuals
passionate about fruit cultivation, including those with historical ties to existing
orchards and newcomers interested in sustainable practices. Their combined efforts
focused on reintroducing and modernizing fruit cultivation in S6rmland, where
traditional orchards had been replaced by more profitable crops due to past political

and economic pressures (F3, 2024).

Although the focus has been on Sormland the association has members all over
Sweden and in the neighbouring countries. The association focuses on fruit
cultivation and processing, specifically of apples, while trying to engage, involve, and
educate the local actors in the initiative to create an “apple landscape” within the
region (Sormlandsipplen, 2024). Through different projects and initiatives, mainly
governmental, the association gains funding to further expand and continuously
educate the local producers. The most recent project, which finished in 2023, where
the association was involved, focused on the further development of the network and
the relationship between actors, and factors such as logistics, distribution, storage,

marketing, sales, and contributing to the education of the producers (ibid.). The
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association currently has approximately 400 members emphasising the fast growth

and development the cooperative has had.
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Figure 3: Map of region Sormland and Stockholm, where Sormlandsapplen and
Ecodistrict Sormland, with the marked municipalities, are present. Own elaboration

based on Lantmateriet (2024); MatLust (2024); Sormlandsapplen (2024)

5.2 Ecodistrict Sormland

Ecodistrict Sormland is an initiative that is part of an international EU-financed

project that implements multiple ecodistricts within the EU. According to the

EU’s plan for promoting organic agriculture the definition of ecodistricts further

connects local production with tourism, governmental agencies, and society

encouraging a sustainable lifestyle, improved health and relationships, and reduces

the environmental impact (European Commission, 2021b). Additionally, all actions

concerning local resources should be based on organic principles (Ibid.). Ecodistrict

Sormland focuses on food security and contribution to the three pillars of sustainability

(MatLust, 2024).

The Ecodistrict Sormland includes 22 municipalities from two neighbouring counties,

Sodermanland and Stockholm in Sweden, where the municipalities are marked in
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Figure 3. The project includes BERAS international which globally works with the
implementation of ecodistricts, Sodertilje municipality in collaboration with Matlust
engages in the project to reach a more sustainable food system, and lastly, the
project is a part of the larger EU-financed project KISMET where the previously
mentioned actors are also involved. The KISMET project started in 2023 and will
continue until 2026, financing the implementation of the ecodistrict. However, the
majority of the ecodistrict consists of local actors within the production, management,
and distribution. The municipalities included in the ecodistrict currently have
approximately 25% of their agriculture as organic, hence aligning to the EU target for
organic agriculture for the member states (Jordbruksverket, 2022b,a; MatLust, 2024).

The main target for the ecodistrict is to contribute to (MatLust, 2024):
» “Local food for a local market - a circular production with short supply chains”

« “Increase the share of organic agriculture based on local and renewable
resources within Soérmland and simplify for the customer to choose local

products that are ecologically, socially, and economically sustainable”

Since multiple actors are involved in the ecodistrict, five different work groups have
been initiated to account for different parts of the project. The work groups focus
on for instance tourism, food systems, social inclusiveness, and organic agriculture.
Sormlandsapplen are in the discussion to participate in the Ecodistrict Sormland since
the association focuses on SFSCs within the same region, as well as the overlapping aim

to improve local production in multiple areas.

5.3 The Swedish apple cultivation

Apples are the third most cultivated fruit globally, and the fourth most economical
one to cultivate (Ahmadi Afzadi, 2012; Shahbandeh, 2024). Hence, apples are one
of the most important fruit crops in the world (Samnegard et al., 2018). In Sweden,
apples have been present since the Viking Age. Apples as a commodity developed from
being a more exclusive crop for the wealthy upper class until the 19th century when
the commercial cultivation of apples started to blossom (Tellstrom, 2018; Swedish
University of Agricultural Science, 2023). During the 20th century apple breeding
programs started in Sweden in combination with the prevention of genetic loss by
creating an inventory of Swedish apple cultivars (Skytte af Satra et al., 2020). However,

the main reason for preserving the Swedish cultivars is due to their cultural heritage
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rather than their genetic diversity (ibid.). Today only every fifth apple eaten in Sweden
is grown within the country boarders. The right climate and cultural heritage of the
fruit is present within the Swedish landscapes, hence, there is a possibility to seize the

opportunity the cultivation of apples holds (Carlsson, 2023).

5.4 Interviewees

In order to have a comprehensive understanding of the SFSC of apples in the Sormland
district, various stakeholders were identified for this study. Most of them have multiple
roles, such as being both a consumer and a farmer, or even three roles such as a board
member, farmer and consumer. It is worth noting that all interviewees in this study
are associated with the Sérmlandsadpplen organization. A total of eight interviews were
conducted to gather primary data. The number of trees owned by the interviewees
varied widely, from several hundred to several thousand apple trees, as can be seen in

more detail in Table 3.

Table 3: Overview of Farmers interviewed

Start of Number of Number of

Farmer Position Cultivation Trees Varieties
1 Vice Chairman 2021 1000 5
2 Cashier 2018 500 15
Chairman 1910 100 16
Professional Fruit 2021 28 20
Purchaser
5 Secretary 2020 4500 8
6 Board Member 2018 1200
7 Member 2019 300 11
8 Member 2018 1000 15
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6 Results

The upcoming chapter will provide a detailed analysis of sustainability and resilience
in SFSCs of Sormlandsapplen based on the thematic analysis. The study draws upon
interviews with farmers within the association to uncover the complex dynamics
and interconnectivity between resilience and sustainability in the SFSC of apples in
Sormland, Sweden, which will be further analysed in the following two sections. The
results are presented according to the themes raised in the interview guide, starting
with on-farm operations and then covering processing and distribution. The interview
questions, found in Appendix C, were designed to explore how collaborative efforts
among apple growers contribute to the resilience and sustainability of SFSCs, as well
as the challenges and opportunities that may arise. This section is based solely on

interviews with farmers in the Sormlandsapplen association.

6.1 Farming Operations

As the seasons change, so does the process of cultivating apples. It requires meticulous
planning, from preparing the soil during the winter season to harvesting in the late
summer and autumn. In the following sections, the cultivation of the apples and the

farmers’ experience will be explored in more detail.

6.1.1 Managing a Cultivation

For all the farmers interviewed, these cultivation efforts are largely secondary
activities or hobbies. For instance, F2 described the orchard mainly as a hobby that
complements a primary profession, while F5 mentioned that the farm did not rely on
a backup plan for emergencies, viewing the apple orchard as just one component of a

larger business venture.

During the interviews, the farmers expressed that time was a challenge for them,
and issues related to human capital further compounded their difficulties (F1, F3, F5,
F7, F8). The farmers expressed a need to dedicate more time to essential tasks like
tree care and learning new techniques such as spraying'. However, juggling other

responsibilities made it often difficult to do so. Hiring external help was deemed

'The farmers follow organic principles, thus, do not use artificial pesticides or herbicides. However,
organic farmers use resistant plant varieties and breeds, as well as techniques that encourage natural
pest control, applicable whenever spraying is referred to (European Commission and Development,
2024)
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too expensive compared to the low volumes produced, and there was also a risk for
small-scale growers consisting only of 1-2 persons, as the knowledge about the orchard
and the development solely lay in the hands of the grower. F1 and F3 expressed the
challenge of not having someone to take over the orchard when it is time. Nevertheless,
F6 explained that help from friends, family, and pupils from a gardening course

enabled a more continuous harvest.

One of the biggest risks for small business owners and self-employed farmers
working without external assistance is that there is no one to take over and
no resources to pay for hired help when needed. You have built your business
yourself and don’t have anyone to take over the operations, and where are we
supposed to find that type of help and be able to pay for it? That’s one of the
biggest risks. (F3, 2024)

The farmers suggested that diversifying their operations could make small-scale apple
production more viable (F2, F5, F6, F8). F2 also emphasized the opportunity it
provides new growers, and F8 highlighted the importance of being diverse to be

resilient.

We aim to showcase apples not as a sole livelihood since that takes a couple of
hectares but as part of a business. We’ve been quite successful in this regard,

with many starting small apple orchards as a side project. (F2, 2024)

6.1.2 Enhanced Orchard Monitoring Systems

To improve the accuracy of weather forecasts, some farmers have installed weather
stations in their orchards as they claim that the current forecasts do not align with
reality (F5, F6, F7). The weather stations are connected to the Swedish Agricultural
Agency (Jordbruksverket), which sends out forecast warnings for frost and scab 2,
which are challenges that usually affect the cultivation and its produce both in quality
and quantity. Hence, the possibility of detecting and preventing it arises if it is caught
in time, and then growers can work proactively. Additionally, F2 has soil moisture
detectors to know when to irrigate the cultivation, and F6 has pheromone traps that

make it possible to read when to treat some pests.

2Apple scab is a common disease found in apples. It negatively affects fruit size and quality, making
them unsellable (Shafi et al., 2019).
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6.1.3 Organic Practices and Biodiversity

Allinterviewed farmers emphasised organic practices and the strategic use of biological
diversity, including cultivating heritage and different apple varieties adapted to local
conditions. The farmers raised multiple perspectives on the diversification of their
operations, to begin with, the varieties of apple types that the farmers cultivate
consist of 5 varieties up to 20. The reason for cultivating different varieties is mainly
the extended harvest period, during which the different varieties ripen at different
times. Thanks to the different ripening periods the benefit of less stress and an
evenly distributed workload during the harvest time arises. Additionally, the reduced

vulnerability of the orchard by having more varieties is emphasised.

Having multiple varieties makes it less vulnerable because if one variety gets bad
or suffers, the others can still survive. So we have around 20 different sorts. (F4,

2024)

Farmers also emphasised the importance of maintaining habitats that support
beneficial wildlife and insects. For instance, some have bees or collaborate with
beekeepers in their neighbourhood to enhance pollination effectiveness (F1, F6, F7).
All of the farmers are aware of the need to control pests and diseases to ensure the
health and productivity of their crops while also being mindful of the environmental
impact of pesticide use. Consequently, they strive to implement pest control measures
in an environmentally responsible manner, using targeted spraying techniques that

minimise the use of chemicals and avoid affecting non-target species.

First and foremost I spray preventively... I leave the flowers in the grassy strips
to aid pollinators. Apart from apple blossoms, I keep the flowers to attract insects
that are not as interested in the apple blossoms but get attracted to the other

flowers. (F2, 2024)

Five of the farmers (F1, F2, F5, F6, F8) interviewed have received official organic
certification, which means that their farming practices meet recognised organic
standards set by either KRAV or EU Organic, depending on their own preference.
There are different reasons why farmers decide whether to get certified or not. For
example, F1 has been practising ecological farming for over 25 years but only recently
obtained certification due to increased market opportunities. On the other hand, some
farmers like F3 and F7 have opted out of certification due to the high costs involved.

Another farmer, F4, mentioned that they do not have certification because they do not
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sell their apples commercially. These non-certified farmers maintain that they adhere

to organic principles in their practices despite the absence of formal certification.

In the beginning I was very eager and I certified the orchard according to KRAV
but it won’t pay off for a cultivation this small...but I work through KRAV’s
principles in operating and managing the farm, since I absolutely don’t want

to have toxins on my land.(F7, 2024)

The conversation around organic certification reflects differing perspectives on scale.
F2 highlighted that it is easier to comply with the requirements due to their small
scale since several of the requirements have higher limits, which does not affect small
growers. However, F3 explained the struggle that the Farmers utilise a variety of
applications in organic farming and that the politics work similarly, hence supporting

large-scale cultivations.

How the organic certification is designed today is something for large-scale
cultivation. This situation underscores the need for a reassessment of support for
small-scale, sustainable farming practices, there is no organisation that cares
about small-scale farmers...everything focuses on the large scale. The politics
doesn’t benefit the small-scale growers in the face of systemic biases towards

larger operations. (F3, 2024)

Various applications in organic farming are utilised by the farmers to improve their
practices. For example, F2 uses matured compost from a neighbor’s organic dairy herd
based on the previous year’s yield to enrich the soil, while F8 uses solid manure from
their livestock as fertiliser. These methods not only contribute towards reducing food
miles and packaging waste by using locally sourced inputs but also promote sustainable

and eco-friendly farming practices.

I use fertiliser in the form of solid manure from my own animals, which is sheep
and chickens and such that I put out, so I don’t buy any fertilisers or spraying

substances. (F8, 2024)

6.1.4 Inventory Management

The farmers employed various methods for storing their apples, as none had facilities
to keep apples fresh year-round. They primarily focus on selling fresh produce directly
to consumers, each using storage solutions suited to their needs and scale. One

farmer stressed the importance of selling fresh apples without long-term storage (F6).
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Others use refrigerators, refrigeration rooms, underground cellars, and mixed-use
spaces to extend shelf life (F1, F2, F3, F4, F5). For instance, F1 initially used a
distant refrigerator but later found a closer facility, while F6 partnered with a juicing
company for refrigerated storage. F8 processed apples shortly after harvest, avoiding
long-term storage. F7 planned to renovate a barn for storage, but the project was
delayed by COVID-19 and a reduced wood supply. Currently, they are reconsidering
the renovation to install a storage container. The lack of proper storage is a significant
threat to their fruit, compounded by high costs and smaller volumes compared to large-

scale growers.

The biggest threat to my fruit is that I don’t have the storage needed. It’s also
a large cost, all costs that I hold, the large scale growers have as well, but the
volumes differ a lot since I don’t even have 1000-2000 trees. Sometimes it feels
like the money just disappears and runs out, I've invested loads of money in the

orchard (F7, 2024)

In order for farmers to have a consistent supply of apples throughout the year, they
mentioned that better storage facilities that can handle the challenges posed by warmer
autumns need the be developed. After speaking with farmers, it was discovered that a
potential solution could be to use Ultra-Low Oxygen (ULO) storage technology, which
larger farms commonly use to maintain year-long freshness. F4 mentioned buying
apples as a supplier from bigger companies that use ULO storage to meet the demand
throughout the year. F3 discussed the potential of creating a shared storage facility
in Sormland, which would likely be managed by a separate economic entity formed
within their members, rather than Sormlandsapplen. However, implementing such
a facility is expensive and comes with logistical difficulties. Additionally, farmers
are faced with the challenge of keeping their apples organic while using ULO storage
technology.

We could counter this [competition from Poland and EU] in Sweden by using
ultra-low oxygen storage to keep apples fresh all year, but these are expensive,
and organic apples don’t fare well in them, they get storage diseases, and apples
that can manage this type of storage for a very long time are often heavily treated

before stored. (F3, 2024)

In Skane they have another type of storage called ULO which makes it possible
to store the apples longer and we’ve discussed if we could implement that kind of

storage here, but there’s a huge cost, where do we locate it, who takes care of it,
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we would need to have that decided in order to jump on the train. (F7, 2024)

6.2 Apple Processing, Distribution, and Market

After the operations farmer engage within their orchards several market possibilities
arise. Depending on the farmers’ interests and aims, the apples can be sold from fresh
fruit to several different processed products. When the products are ready to go out
on the market, the farmers use multiple distribution channels and market segments.
This will be discussed in the following sections including processing, second-class
fruit, partnerships, collaborations - volumes and resources, market segments, and

communication.

6.2.1 Processing

Several of the interviewed farmers highlighted the possible diversification of products
and businesses that create new job opportunities (F2, F6, F8). For instance, F2 started
two different processing businesses, while F8 and F6 businesses processed not only the
apples from their own cultivation but also other customers’ produce, creating business
opportunities. The aspect of processing is highlighted as a value-adding method and a

business opportunity that can reduce food waste.

I have the processing as another branch, and when that business grows we can
buy fruit from colleagues, people who don’t do their juice themselves, or from
Skane. That’s one way to diversify the operations, and if you're cultivating
organically, you get a rather large share that needs to be processed instead of

sold as fresh fruit, which can be taken care of this way. (F6, 2024)

Most of the farmers engage in some type of processing where all farmers juice their
fruits; however, they do so on different scales. Some of the farmers engage deeply in
different processing opportunities such as making marmalade, sauce, chutney, vinegar,
wood chips for smoking, and cider (F2, F7, F8). There are several reasons for engaging
in processing; the possibility to use fruit with lower quality and deviating appearances,
the possibility of product diversification, the experimental part of discovering new
directions of processing in combination with different apple varieties and even other
crops, and the acknowledging of different varieties proposed use (F1, F6, F7, F8).
Furthermore, farmers see potential in diversifying their products as a way to take

advantage of emerging consumer trends and increase their profitability. Additionally,

33



6 RESULTS

collaboration through processing opportunities has occurred between neighbours,
processing companies (which can be owned by members), and distribution companies,

which are often collaborative actors with most farmers (F1, F4, F5, F6, F7).

In the end it’s a business and we need to make it feasible, and the problem for me
is that I need to elevate the process degree in order to increase the value of my
apples because I don’t get enough if I sell it as fresh apples but if I make juice of
them or even cider the value goes up even more. Additionally, we focus on value-
added products like apple cider and juices to capitalise on emerging trends and

maximise profitability for us as individual growers. (F2, 2024)

6.2.2 Second-class fruit

Several farmers experienced the possibility to extend the product segment by selling
second-class fruit, which is fruit with deviations but still can be sold as fresh produce,
to municipalities for a fair price (F1, F4, F6). This is also a way to reduce food
waste by collaborating with municipalities. Not only does it reduce food waste, but
it also provides a more affordable option for customers. Additionally, the remaining
imperfect apples can be used for juice production. Hence, it is implied that without
processing the fruit, the farmers could profit by selling second-class fruit directly for
a slightly lower price. Farmers F1 and F6 collaborate with Eskilstuna Municipality,
which is emphasised as the partner that enables the solution to strengthen fair pricing
and increase profitability. However, the higher quality, first-class fruit creates an even

better price point for the producers.

They [schools and kindergartens] are often very happy with second class, with
a little bit more blemishes on the skin and smaller sizes, and not so sorted and
perfect. Then we can offer a lower price that is acceptable for these kinds of
customers. This is important for farmers because they can sell their entire
harvest, including the imperfect apples. And for our own juice production, we
do not need perfect apples to press the juice. So really, we can take care of the

whole harvest in-house. (F4, 2024)

6.2.3 Partnership

Long-term business deals were emphasised by F4 who participates in the distribution
sector of Swedish agricultural produce. The insight from a distributor’s perspective

shows that the deals need to be favourable for both parties and for the specific company,
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the quality is more important than the price. Therefore, the ability to offer a fair price

from purchasers occurs if a long-term commitment is present.

I try to make a long-term commitment for each of our partners, so they can
have the confidence that I won’t change and I won’t buy something from another
source next week. We want to have a long-term engagement. We don’t work with
low prices, we like to keep the relationship with our partners...This is not about
being the nice guy, it’s a long-term investment to ensure our company remains a
market leader in 10 years time. We can see a shortage of European apples in the
near future, hence we need to be prepared. This is what we need to do to survive
as a company. The company’s owner group is very committed to Swedish food

production... (F4, 2024)

Furthermore, F4 explained that long-term partnerships with small-scale producers are
at the core of their business idea. The company wants to work in favour of quality
producers and cherish the business opportunity for them as a company. This fosters
a will for long-term commitment. Moreover, prioritising relationships with small-
scale apple growers is seen to break market centralisation, according to F4. The
small-scale producers are acknowledged and praised for the quality of fruit they can
produce. Additionally, the direct sales channels create a stronger connection between
the producer and the customer, which creates further acknowledgement of the farmers

and their produce.

One of my main focus areas in my profession within my work description I'm
supposed to develop the Swedish market of apples. [...] The company that I work
for really wants to work with smaller producers and break the centralisation.

(F4,2024)

Additionally, F6 highlighted the partnership with municipalities, who are eager to see
greater economic coordination to facilitate their work. Some farmers discuss the price
of apples where fairness has been enhanced when purchases have been made with
municipalities and distribution companies (F1, F4, F5, F6). In these cases, the price
was satisfactory for the farmer, and the price was even seen as beneficial compared to

the pricing of apples in other regions in Sweden.

Municipalities create long-term partnerships with growers, but a great hindrance
that multiple growers emphasised is the public procurement regulations based on

EU directives. These regulations are explained to not be in favour of Swedish,
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organic, locally, and small-scale produced fruit since they mainly aim at a fair market
where the economic aspect is most important. Although a challenge is raised, the
opportunities to extend the partnership with municipalities, which could support
small-scale producers and SFSCs and educate the public on local resources and fruit

heritage, are emphasised.

A major concern is the public sector’s purchasing policies, favouring the cheapest
options, usually imports, without consideration for local or organic produce,
impacting the visibility and demand for Swedish fruit and vegetables in public
institutions, since no one asks in public institutions about requirements such as
locally produced or organically produced. There is a need for the Swedish public
sector, and the government to purchase Swedish fruit in order to increase self-
sufficiency and preparedness, since they today import massive amounts of fruit.
If the public sector could instead purchase Swedish products together and pay
a bit more for them, we could maintain and even increase Swedish apple, fruit,

and vegetable production. (F3, 2024)

Direct consumer engagement is also seen as a promising opportunity for market
expansion. For example, one farmer (F1) mentioned that during a visit to an ICA
store in Eskilstuna, there was notable interest in the farmer’s apples, presenting an
opportunity for the farmer to directly educate consumers. In contrast, another farmer
(F7) highlighted challenges related to selling to larger producers and making a good
profit, even though their stability is emphasised.

6.2.4 Collaboration - Volumes and resources

Increasing volumes for small-scale farmers enhances the market’s stability and
impacts profitability since it could avoid the risk of exclusion from major market actors,
for example, municipalities. The development of small growers and collaboration
between farmers to reach the needed volume for purchaser’s requirements are
highlighted to increase stability. Nonetheless, it would require multiple farmers
to cooperate, however, the farmers believe the collaboration is not connected to
Sormlandsapplen as an association, but rather an economic association developed
by some members (F2, F3, F7, F6, F8). Thus, cooperation between farmers to
reach the volumes needed for larger purchasers to be interested is emphasised. The
volume aspect is therefore highlighted as a hindrance for small-scale growers and

an opportunity to cooperate to open up large-scale market segments. The latter
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was experienced by F1 and F6 who shared the responsibility of delivering apples to
a municipality due to the large volumes required. Hence, increasing volumes and
sharing responsibility for delivery could be further developed and applied to more

members, according to the farmers.

The farmers within Sormlandsdpplen are actively exploring and implementing
collaborative strategies to enhance their market presence and operational efficiencies.
For example, members within the association have discussed forming a potential
economic association to streamline sales and marketing efforts, underlining the

members’ commitment.

We have started to explore the opportunity to sell and market our apples together
through the association, but it might become a separate business created by a few
growers formed into an economic association with support from the association.

(F2, 2024)

Sharing material and equipment is a central part of risk sharing. The possibility of
sourcing materials and equipment second-hand and ordering material and equipment
cooperatively hold economic incentives. There is no similar sense of sharing resources
or collaborating externally except for storage described in one case for F1. In that
case, the shared storage was found externally due to a long-term partnership with a
municipality, which is common between the farmers and municipalities if they start a

collaboration.

6.2.5 Market segments

Local market segments the farmers participate in and the selling point of locally
produced fruit are expressed by the farmers to foster local economy regeneration.
Municipalities, neighbours, restaurants, and farmer shops are mentioned to be
customers in the local area. However, the farmers participate in additional market
channels, for instance including, food circles (REKO), processing companies, hotels,
distributors, and retailers. Hence, there are several markets where they can participate
and have the opportunity to diversify their markets. The local aspect of the farmers’
products creates a selling point according to several of the interviewed farmers (Fi,
F2, F6, F8). The selling point originates from consumer awareness of locally sourced
products and the local product’s benefits, which facilitates sales due to the positive

attitude towards locally sourced products. For instance, Eskilstuna municipality
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expressed a preference for apples sourced from their region, rather than imported from
places far away. Another farmer (F5) experienced a preference for local products rather

than products with organic certifications.

They’re very happy because they can buy apples that are growing 10 kilometres
from the city centre of Eskilstuna instead of buying them from Italy, France,

Spain, or something. (F1, 2024)

However, there is also a concern over the neglect of small-scale producers in public
procurement, and the lack of interest in some market segments of Swedish fruit and
locally produced goods. This situation challenges the fairness of the market. The
struggle of buying or renting land for cultivation can also pose a challenge, particularly
for new growers who may face difficulty in gaining access to land and essential
equipment. This challenge is even more significant for socio-economically vulnerable
groups, as mentioned by some farmers (F2, F8). However, this is not the case for every
municipality. Some farmers see it as a challenge as people, especially children, have
gotten used to first-class inorganic apples imported from other countries that farmers

in Sweden are not able to cultivate (F3, F7).

Swedish children haven't learned to appreciate Swedish apples. They only want
Pink Lady or Honeycrisp, which we can’t produce. It’s a big uphill battle to get
the public sector to buy Swedish, especially organic fruit. (F3, 2024)

Cultural heritage and old apple varieties were brought up in a sense of fairness on the
market. Some of the farmers would like to see development within the fruit’s cultural
recognition among their customers and educate the public about the heritage (F3, F7).

To a small extent, this is also explained to be a selling point.

I can sell due to the uniqueness of the varieties that people remember from their
childhood, which is more about nostalgia that resonates more with customers,
hence it is less about quantity and more about the quality and heritage of the

product. (F3, 2024)

Expansion of business segments can increase profitability and can incorporate
value-adding by processing, new business models, and aligning with certification
requirements. Nevertheless, multiple farmers emphasised the market extension
by having labels and certifications that some customer segments are interested in,
for example, organic or food craft (F1, F6, F7, F8). For instance, some farmers

experienced the requirement for organic certification to open up market segments,
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such as municipalities, even if the certification process can be costly. The importance
of these labels for small-scale producers is emphasised. However, the experienced

demand for local produce rather than specific organic labels is also explained.

. there’s an opportunity to niche your market a bit which is profitable. (F8,

2024)

Several farmers experienced the market as unsaturated, with demand higher than
supply (F1, F2, F5, F6, F8). This has made it unnecessary to explore all market
alternatives so far since purchasers have emerged without effort and often turned
into long-term partnerships. For example, F5 highlighted the ease of selling apples,
noting that finding buyers has always been straightforward. Similarly, F1 pointed out
that despite the uncertainty of future market conditions, they had successfully sold to

various buyers in the past year.

. 1t’s built on mutual understanding and a long-term perspective. It’s also
about developing different types of marketing channels, and processing degrees...
What we see now is that we’ve started to tease the market a bit, it’s not even close
to being saturated, we could deliver to multiple municipalities long-term at this

point. (F6, 2024)

Despite exceeding demand, farmers recognise that the viability of their orchards is

threatened without fair pricing.

The worst-case scenario is lowering the price to where we might not break even,
or as good as we’re doing now. I don't see any difficulties in getting rid of apples,

but maybe not getting paid as much as we’d like. (F5, 2024)

Customer knowledge, different markets and product segments (e.g., high vs low
end, fresh vs processed), the spread of the word, and setting the course instead of
following the market trends, are aspects mentioned in terms of flexibility of the market
and possibilities for small scale producers to extend their present markets. On the
other hand, centralisation, different preferred distribution channels, and lastly, small
volumes are explained as hindrances to a more flexible market and customer base for
the farmers interviewed. To illustrate, F7 faced a disruption in the distribution chain
that required them to process their produce instead of selling it fresh. While it was
possible to adapt to the situation, it was not possible to fully reach the potential of

their produce.

...all my highest quality apples became processed instead. It became a juice of
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the highest quality, out of the ordinary, but that wasn’t what I wanted, I wanted
to sell fresh fruit first and foremost. (F7, 2024)

The possibility of adapting to customer demand is mentioned by several farmers (F1,
F2, F3, F4, F8). However, adapting to customer demand, specifically considering
specific products, requires long-term planning. The farmers adapt to customer

preference when it comes to distribution and delivery presentation to be feasible.

Direct sales to consumers require considering how the customer prefers to receive
the product. For instance, selling meat in the countryside isn’t an issue because
people have large freezers. But in Stockholm, my customers worry about storing
five kilos of meat. This concern doesn'’t exist in the countryside, highlighting
the need for continuous adaptation, including packaging size adjustments based
on the customer’s living situation. For example, in the city where there are
smaller families you sell a smaller quantity and a greater quantity at once in

the countryside. So you have to analyse who your customer is. (F3, 2024)

The COVID-19 pandemic has been used as an example of when some farmers had
to adapt and redesign their supply chain quickly. In this case, food circles gained
attention, which extended that specific market segment. However, it also had to
be adopted for safe deliveries, changing the pick-up situation. Most of the farmers
mentioned that they are used to adapting to changes, and if they have not experienced
a disruption, they have the mindset to solve whatever comes their way (F2, F3, F5, F7,
F8).

If it’'s a manageable crisis, I think we, as growers or rural residents, are quite
resourceful. We solve the majority of problems that come our way. The
pandemic, for instance, turned out to be beneficial for us because people started

buying locally-produced food more than ever. (F3, 2024)

The benefits of a SFSC were also felt by small-scale producers, who found that the

reduction of middlemen in the supply chain was profitable for them.

...this has enabled all of us small-scale farmers to cut out the middleman, allowing

small-scale producers like us to earn more from our products. (F3, 2024)

However, most of the farmers expressed that small-scale production is demanding
since several struggles are due to the scale and the tighter margins from dealing with
similar challenges compared to large-scale producers (F3, F4, F5, F6, F7, F8). F7

raised the economic challenge for small-scale producers and the competition with
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larger competitors that often have a cheaper price. F8 mentioned that the investment
cost for equipment can be a burden for small-scale growers since the cost is the same

for equipment as for large-scale growers with larger profits.

...all costs that I hold, the large scale growers have as well, but the volumes differ

a lot since I have a much smaller harvest... (F7, 2024)

F4 participating in the supply chain and distribution company emphasised the need
for both small-scale producers as well as large-scale to have a continuous supply of
Swedish apples. Therefore, multiple partnership, preferably long-term, is what is

sought after for the distribution company.

I have professional contact with three very talented apple growers...and we try
to do a lot of business with them over the season. But I also need to work with
the larger companies...because we need to have Swedish apples the whole year

around. (F4, 2024)

6.2.6 Communication

The communication between the producers and customers can appear in different
forms, physical, over the phone, or through websites which differs between the farmers
depending on their market segment. Direct communication was mainly pointed out
by the farmers who engaged in direct sales through farmer shops, food markets,
or food circles. For example, food circles use social media (Facebook) to ease the
distribution. By pre-ordering products, the producers know what to bring the delivery
becomes more efficient and the communication is straightforward. Moreover, direct
communication through food circles is explained to enhance the ability to adapt to the

consumer, and the insight gained from direct sales such as customer preference.

You list the products, describe them, set the prices, and customers place orders
in the comments. You either receive payment in advance via Swish or upon
delivery...The advantage of food circles (REKO), compared to small markets, is
knowing exactly what to pack for delivery, as you've pre-sold your goods. (F3,

2024)

Direct interaction with consumers was seen as a way to raise awareness and build trust.
Additionally, farmers viewed explaining organic principles and cultivation practices as
an opportunity to establish trust (F2, F3). The direct sales model was also seen to build

trust with customers by cutting out middlemen and enabling small-scale producers to

41



6 RESULTS

earn more for their products.

If you sell directly to the customer you don’t need the certification since the
customer has direct contact with the producer where there’s an opportunity to
explain how the organic principles are used and how you cultivate your land and
care for your animals, and the customer builds trust in the producer through the

direct contact. (F3, 2024)

The direct communication that is used within the purchase and distribution company
is emphasised by F4 involved with them. Direct communication is used both between
producers and customers of the company. Physical meetings are also highlighted as a

part of the communication.

I have contact with the producers and the farmers by telephone or physical
meetings at least once a year. I visit them or they come to the office, otherwise,

we use email. (F4, 2024)

Adaptation of communication channels was mainly brought up in the context of
COVID-19 where physical meetings were changed to digital. This also affected some
delivery channels which had to be adopted. Additionally, the aspect of adopting
different market segments along with the pandemic is brought up, since some market

channels gained popularity while others lost.

We had to adapt our distribution methods at the food circles, ensuring safe
handovers and managing queues effectively. Problem-solving is something we're

good at. (F3, 2024)

6.3 Sormlandsapplen as an Association

The foundation of Sérmlandsépplen as an association is explained in the section case
study. This section goes deeper into the operations of the association, the role the
association has to its members, and the contribution and connection that has been
developed through the work and the growth of the association. All these aspects have
interconnections to the interviewed farmers’ operation, processing, distribution and
markets, discussed in the previous sections, where this section will further highlight

the position of the association to its members.
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6.3.1 Sormlandsapplen’s operations

Sormlandsapplen is an association that tries to contribute to the development
of sustainable and local fruit production in several directions indicated by the
association’s operations. The association’s aim to reinvent fruit cultivation in the
region has resulted in a significant increase in growers thanks to the association’s
presence. The association’s focus on the local regeneration of fruit cultivation has had a
positive effect on the local economy according to all board members. In coherence with
the economic possibility the association creates, the farmers agree that the association
has a responsibility to try to keep the price of fruit at a fair level because of all the costs

that the small-scale growers need to cover.

The association has contributed to multiple new businesses and products which
definitely affect the local economy. Even if the growers are driven people, the
association works by promoting apple cultivation and supporting local farmers,
which makes it easier for the growers, hence contributing to the economic growth

of the region. (F2, 2024)

The farmers elaborated on the development the association has gone through with an
increase of members from 50 to approximately 400 in the last couple of years which has
enabled a new position for the association and its members. It has resulted in both new
opportunities and new challenges, which is expressed as the achievement of a critical
mass (F2, F6, F8). In turn, this has led to the possibility for the association to branch
off into new economic associations. These economic associations, based on members
from the association, would be in close collaboration with the association itself since it

has its origin within it.

...now there’s a critical mass present, there are growers, machines, counselling,

experience, and contacts present. (F6, 2024)

The most emphasised resource within the association is the exchange of knowledge
and experience that the members of the association share. The knowledge exchange
takes form in different ways from calling each other, to webinars, and meetings
specifically intended for experience exchange (ERFA-meetings). During the meetings,
the importance of honesty is emphasised since it allows more growers to share their
true experiences and challenges, making the shared experiences valuable for other

members.

...we had a so-called ERFA-meeting, a meeting discussing experience, and
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yesterday we discussed organic fertilisers. I think a lot of people are good at
being honest, I'm always very honest with expressing what I believe isn’t working.
And we’re a few that do that, which opens up for more people that might not have

the courage to express their problems to do so. (F7, 2024)

The association also contributes to sharing physical resources, which is an internal
possibility among the association’s members and some of their neighbours. Several of
the farmers cooperate and share resources such as material and equipment including
machines, storage, and fruit boxes (F1, F5, F6). The geographical proximity is
highlighted as a requirement for shared resources to be beneficial since it can become

time-consuming and an economic burden due to transport if it is disregarded.

Our advice is to cooperate, then everyone doesn’t have to buy all the machines

themselves but rather coordinate and sell services to each other. (F6, 2024)

The association’s presence has been an improving factor in the operations of growers,
according to the interviewed farmers. The improvement has emphasised a fair
livelihood from being a grower (F2, F3). For instance, Sérmlandsapplen created
an economic model including a calculation for growers to visualise the economic

feasibility and to foster entrepreneurial skill.

...If it hadn’t been for that initial meeting and the access they gained to courses
and similar knowledge that the association created, as well as colleagues and
Jjoint purchases, they wouldn’t have been able to start at the scale they did and

come to the position that they hold now. (F3, 2024)

The interviewed farmers mention that the association, due to its numerous members,
has eased orders of materials for their members. F2 highlighted the online forums
created by the association where purchases of material and orders of apple trees are
discussed. Specifically, the ordering of trees is emphasised as only possible through
the cooperation of smaller growers coming together through the association. However,
rather than the co-ordering itself, the discussion of what suppliers, networks, and
connections to work with are most valuable for the association’s members, according

to some of the interviewed farmers (F2, F5, F6).

...often it’s like "does anyone have any suggestions on where to buy good types of

this” and then people can help each other out. (F5, 2024)

The approach to challenges within the association poses the normalisation of

adaptation within the agricultural sector which could increase adaptation velocity, as
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mentioned by F2. Additionally, this highlights the proactive approach emphasised by

some of the interviewed farmers (F2, F5, F6).

While disruptions in apple farming can pose challenges, we approach them as
learning opportunities. For instance, if there’s a decline in yield or unforeseen
issues with the orchard, we adapt our strategies and seek innovative solutions.
We also prioritise continuous learning and stay abreast of changing weather

patterns and market trends to mitigate potential risks. (F2, 2024)

The commitment to the association is emphasised by the farmers’ voluntary work
expressed as time-consuming. However, according to the interviewed farmers,
it comes with a high reward of network connections, enhanced inclusion, and
counselling, making the voluntary work worth it. The board members’ commitment,
especially the president, who possesses a lot of knowledge and is very driven about the
association is seen as one of the success factors emphasised. However, a challenge
arises when the association starts to be top-down driven and the commitment and
participation are lacking from the rest of the members, according to F8 who explained
the need for higher participation rates to make the association sustainable in the long
run. However, the common vision that the members share within the association
facilitates shared responsibility for aims and goals. Demonstrating the commitment
and responsibility incorporated in the association, open orchard days are organised by
members - for members, and educational programs have adapted from in-person to
online platforms to expand their outreach and foster a wider understanding of organic

farming practices for fruit cultivation.

The association’s and members’ adaptability is emphasised since the association
take part in several diversification projects. The association’s adaptability enables
working within multiple projects that the municipality offers to find an angle to
ensure its members benefit from it. For example, the association is involved in
LEADER projects that create job opportunities for project leaders who get paid and the
possibility of educating members in different ways. Furthermore, the adaptability of
the association is shown through their ability and aim to expand to sectors with other
crops and through geographical expansion. For instance, the association promotes
educational opportunities to engage in the processing of apples and suggests new crops
beneficial in the Swedish context that create an opportunity for both members and the

association.
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Here Sormlandsdpplen try to find their angle in order to participate in the
projects to leverage their resources and expertise for the benefit of our members.

(F2, 2024)

The association was dependent on physical meetings and events in the start-up
phase. However, due to the pandemic COVID-19 several of the farmers that
participate/participated in the board explained the shift from physical meetings to
digital ones. The transformation needed work, but the united opinion is that it has
been beneficial to extend the association to online platforms. The geographical limits
have vanished, and a larger and international crowd has been enabled to participate.
Additionally, the frequency of meetings and the knowledge exchange they contribute

to are acknowledged.

...we worked systematically with digital meetings, it has been weeks where we’ve
had 2-3 different webinars or meetings. So we’ve reached a lot of people in a
smooth way since we haven’t had any geographical boundaries, which has been

very good. (F6, 2024)

6.3.2 Sormlandsapplens role for the members

The members of Sormlandsdpplen demonstrate a sense of solidarity through their
shared vision and goal while respecting their differences in experience and interests.
The association not only supports its members through shared knowledge and
resources but also fosters a collective approach to overcome the commercial challenges
of small-scale operations. Most farmers mentioned the role of Sormlandséapplen in
sharing knowledge, with many emphasising the importance of collaborative learning
and resource sharing facilitated by membership (F1, F2, F3, F5, F6, F7, F8). The
collaborative learning and shared knowledge among the members can foster trust
within the association. In the association, members take a community-driven
approach to agriculture, supporting each other rather than seeing each other as
competitors. One phrase that is repeated among the farmers is that they are colleagues,
not competitors, which highlights the general relationship between the members and

their solidarity with each other.
We see the members as colleagues not as competitors. (F3, 2024)

The more apple growers we become the better, in my opinion, I don’t see them as

competition rather as colleagues that can help each other. (F5, 2024)
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We are not competitors, we complement each other, you help each other, sell each
other’s products, and recommend your colleagues which makes the word spread.
(F8, 2024)

You just call them and ask or whatever because you are colleagues and we are

helping each other and it’s not any concurrence. (F1, 2024)

The associations, the network, and the contacts role are explained by some of the
farmers to have significant importance for exposure to customers and its presence
is explained as a success factor. However, this has led to less engagement in active
marketing aligning with the previous statement from the interviewed farmers, that
there is no problem getting the produce sold. Although farmers expressed frustration
with larger purchasers that act with less predictability and are easier conveyed by a
cheaper price regardless of the quality, the solution is suggested to be found in the
knowledge exchange that the association breeds. The farmers have all been members of
the association for several years and no one raised an interest in leaving even if they do
not get the same benefits from the association that they did as less experienced farmers.
There is a strong network and commitment to help each other within the association
mentioned by the majority of farmers (F1, F2, F3, F5, F6, F7, F8). For instance, some
are counsellors for new growers, they can call each other for advice, and the different

experience levels are highlighted.

There is no hierarchy when it comes to the common vision, but everyone who
participates has orchards developed in different stages as apple growers. The
growers also hold different interests; some want to cultivate for processing, and
some want to grow fresh fruit. We who hold more experience and knowledge
are generous with it and share our mistakes so no one needs to make the same

mistakes we did. (F6, 2024)

According to the farmers who are board members, everyone is welcome to join
Sormlandsdpplen and learn more about apples, regardless of their background.
Sormlandsapplen, as an association, aims for inclusion. The association’s perception of
who a member is has been adaptable to different categories since growers, processors,
stakeholders, and knowledgeable are welcome to join the association. Hence, the
association holds expertise in different contexts that are considered to be beneficial
since the members are at different stages of orchard development and are interested
in different aspects of apple cultivation. Moreover, the association was initially

established in S6rmland, but now welcomes individuals from across Sweden and even
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from neighbouring countries such as Finland and Norway. The lowered barriers for
people to start apple cultivation due to the presence of the associations is emphasised
where new growers can get help and support to get started and integrated into the
community from members contributing as counsellors. The association contributes
to a larger movement, and Sormlandsipplen’s possibility to help growers in multiple

ways is mentioned by several of the interviewed farmers (F2, F3, F6, F8).

Before we started the association, we had some discussions, but we decided to aim
for inclusion from the start, discussing whether to limit membership to growers
only but ultimately deciding our strength lies in welcoming everyone interested

in fruit cultivation and processing. (F3, 2024)

6.3.3 Sormlandsapplen’s connections and collaborations

The association itself is explained as a large network; nevertheless, a few associations
and collaborative partners with Sormlandsapplen have been brought up. Close
collaboration with municipalities and regions is emphasised since they are a customer
and partners for educational courses which promote the development of SFSCs. Other
associations are highlighted as important collaborations which can increase visibility
and contribute additional knowledge in different stages of cultivation. For instance,
the association Sormlands Matkluster is mentioned. This association is described as
a sister association focusing on agricultural practices, produce, and food craft within
the same region as Sormlandsapplen. The connection to this association fosters
agricultural food production within the region and creates an additional network that
focuses not only on apples. For instance, Sormlandsapplen is currently collaborating
with Sormlands Matkluster on a logistic solution project allowing municipalities and

regions to order through a mobile application.

Being a part of small associations like Sérmlandsdpplen and our big sister
association Sormlands Matkluster and similar associations around the country
create a bigger interest and members that want to produce food in different
contexts, and to do it within an association the marketing comes through where

consumer have the possibility to engage with producers. (F2, 2024)

The farmers did not mention any cooperation with other networks that consider
apples specifically, except in an educational context internationally (Germany). Some
members are involved in educational networks outside of the association, such as

Eldrimner, which focuses on food crafts. Considering an economic association in the
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south of Sweden that works with apples, Appelriket, which is the only association
with a similar interest, is seen as a competitor rather than a collaborative partner.
It is further highlighted that other associations have invited Sormlandsapplen for
inspirational speech and meetings with the developing Ecodistrict Sormland have
been held. One of the farmers, F2, interviewed considered the cooperation with the
Ecodistrict an exciting opportunity for the development of local food systems and

sustainable agriculture.

There are other associations that have the sales part, because when you reach
the management stage of your cultivation there’s a need for other things, maybe

you still need the network with other growers... (F8, 2024)

6.4 Overview of Strategies Discussed by Farmers

The following checkmark Tables 4, 5, and 6 provide an overview of the strategies
discussed by the farmers during the interviews. A checkmark (v) indicates that the
farmer mentioned or discussed something related to the corresponding strategy. It
is important to note that the absence of a checkmark does not necessarily imply that
the farmer does not employ or consider the strategy. The questions posed during
the interviews were open-ended, allowing the farmers to share their experiences and

insights freely.
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Table 4: Supply chain resilience capabilities adapted from Michel-Villarreal (2022)
and associated strategies within eight cases

Themes Strategies F1 F2 F3 F4 F5 F6 F7 F8

Product diversification and

small-scale production o v / v v v /
. Flexibility in fulfilment v o/ v v v v

Flexibility Flexibility in sourcing v o/ v v v v
consumerbase. SRR /
Back-up suppliers
Back-up facilities v v v v
Emergency fund v v

Redundancy Easy supplier switching v v
Multiple sourcing v
Inventory v v v v v v
(I?J;gé:fllut;:icc};li?)lggies for effective v v v v v
Commitment, solidarity and

Collaboration ztnr;:;gg irrrllt:glsérl;elationships v o/ v v v v v v
Connection with other SFSCs v v v v v v v
CSA-style partnership
Trust o/ v v v v oo/
Long-term partnerships o/ v v v v
Efficient flow of information o/ v v v
Centralised communication v v

R e . .
Early disruption signals via
physical interaction with v v v
customers
Decentralised communication v v v
Participatory decision-making v v
Abundance of human capital v v v v v v
Extensive networks and
connections with external v v v v v v
producers and SFSCs

. Velocity v v
Agility Quick supply chain re-design v v

Collaboration and networking
with other SFSCs

Use of digital tools for quick
decision-making

Direct communication with

suppliers

Shared resources /long-term v v v v v v
partnership

Adaptability of members v v v

50



6 RESULTS

Table 5: Added supply chain resilience capabilities and associated strategies with

authors own elaborations within eight cases

Themes Strategies Fi1 F2 F3 F4 F5 F6 F7 F8
Innovative problem-solving v v v v v v
. Continuous learning and
Adaptability development o4y v v vV
Flexible work practices v v
Responsive to market changes v v v
Community engagement v v v v v v v 4
Cultural heritage v v
Culture
chgl kpowledge and resource s v v v v v v v
utilization
Shared values v v v v v v v v
Balancing supply and demand oo/ v v v v 4 v
I \(
Bflla‘l,ﬁ:gzrn}; ent Collaborative storage solutions v v
Storage facilities v v v v v

Table 6: Sustainability pillars and associated strategies within eight cases. Adapted
from Michel-Villarreal (2022)

Themes Strategies F1 F2 F3 F4 F5 F6 F7; F8
Fair prices v v 4 v
Redistribution of power
Stability of market v / v v
Risk sharing v v

Economic Job creation v v v v v v
Economies of scale v v v v
Improved livelihoods v v
Local economy regeneration v v v v 4
Profitability o/ v v v
Organic practices v v v v v v v v
Reduced packaging v v

Environmental Reduced food miles v v/ v
Reduced food waste oo/ v v v v v v
Biodiversity protection v v v v v
Solidarity o/ v v v
Trust v v v v v v v v
Commitment v v v v v

Social Social justice v v v v
Social inclusion v v v v v v 4
Fairness 4 v 4
Food sovereignty v v v
Shared responsibility v / v v v v v v
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7 Results Analysis

In the following sections, the research questions will be answered.
The interconnectedness between resilience capabilities and sustainability practices
arises within the collaborative SFSC involving Sormlandsapplen, which is based on

the results from interviews along with challenges and opportunities.

7.1 RQ1. How is resilience and sustainability connected within
the SFSC in Sormland, Sweden?

In this section the relationship between resilience and sustainability will be explored
within theSFSC in Sérmland, Sweden, focusing on the synergies and trade-offs
identified through the analysis of the results analysed from the results in the following

sections.

7.1.1 Synergies

Synergies between resilience and sustainability are evident when their capabilities
enhance each other. Data from interviews highlight the role of resilience capabilities,
such as flexibility and agility, in boosting economic sustainability within SFSC,
influencing profitability and job creation. Product diversification and member
adaptability create numerous benefits for economic sustainability. These synergies
are seen in the impact of increased resilience capabilities through diversified product
supply, leading to a diverse product portfolio, flexible manufacturing systems, and
strategic planning opportunities. This positively affects profitability by allowing
farmers to maintain steady income despite price fluctuations or crop failures.
Additionally, the ability to adapt to customer preferences and distribution channels

further enhances feasibility due to the farmers’ flexibility.

Furthermore, diversification in farming helps farmers to adapt to environmental
fluctuations and shifting market demands, reducing their dependence on a single
market. This practice can also lead to the creation of more jobs within the community,
contributing to improved local livelihoods and the regeneration of the local economy.
Additionally, by processing imperfect apples into products such as juices and sauces
that would otherwise go to waste, farmers are promoting environmental sustainability

by reducing food waste.
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The interviews also revealed a synergy between the resilience strategy collaboration
and environmental sustainability. Collaboration with neighbours and local companies
was shown to enhance environmental sustainability practices such as biodiversity,
reduced food miles and decreased packaging waste. The collaboration between
farmers and local neighbours with bees improves pollination efficiency which
enhances biodiversity. Similarly, collaborating with local processors, distributors and
neighbours helps to minimize food miles and reduce the need for extensive packaging,
further enhancing the environmental practices of reducing packaging waste and food

miles.

Additionally, the use of matured compost from a neighbor’s organic dairy herd and
solid manure from their own livestock as fertilizer contributes to reducing emissions
from input resources and packaging waste by utilizing local resources, and supporting
organic production methods. This strategic use of local organic inputs not only
enhances environmental sustainability but also exemplifies resilience in sourcing,
providing redundancy by securing a stable supply of essential inputs even if external

supply chains are disrupted.

Furthermore, a synergy was also found between collaboration and reduced food waste.
Some of the farmers are in close partnership with municipalities that buy second-
class apples from them, allowing farmers to market less visually perfect produce at
fair prices. This approach not only increases farmer’s profitability but also reduces
food waste and makes it a cost-effective option for consumers. These partnerships
further strengthen economic sustainability by ensuring fair pricing and contribute to
market stability through long-term partnerships and collaborations to meet volume
requirements. Collaboration affects the sense of shared responsibility both in the
responsibility of sharing the delivery burden and of the responsibility of common aims
and goals within the association. Furthermore, discussions about forming economic
associations reflect the economic impact of collaboration, highlighting the benefits
such as cooperative orders and shared material and equipment. This enhances the
economic sustainability of the members by offering economies of scale and improving

livelihoods through collective action.

Farmers using weather stations exemplify a synergy between environmental
sustainability and the resilience capabilities of agility, adaptability and visibility.

Monitoring the weather in real-time by using digital tools enhances the farmer’s
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ability to make quick and informed decisions. This practice enhances visibility
through efficient information flow and the strategic use of digital technologies.
Furthermore, the farmers enhance their adaptability by using weather stations as an
innovative problem-solving strategy. That can support adherence to organic farming
practices by allowing timely adjustment to activities such as spraying and minimizing
unnecessary interventions aligning closely with organic practices. Additionally, this
can help prevent crop losses, thereby reducing food waste and enhance economic

sustainability.

The resilience capabilities of agility and visibility enhance both social and economic
sustainability practices. Direct communication with suppliers and customers, a
key strategy within agility, creates visibility and fosters efficient information flow,
providing early disruption signals. This direct line of communication allows for
quick detection and response to supply chain issues. Visibility through direct
interactions reduces the need for certifications while supporting organic principles,
enhancing profitability. Additionally, the inventory management aspect, which
involves balancing supply and demand, benefits from close customer connections,
reducing food waste and storage needs. Direct communication, a component of agility,
builds trust between consumers and producers by ensuring transparency and reducing
the reliance on intermediaries. This trust is an essential aspect of social sustainability
and further enhances profitability. Thus, agility and visibility positively impact all

three sustainability aspects.

Additionally, considering communication, flexibility in alignment with agility holds
the aspect of connections to other SFSCs, which in turn enhance the local economy
regeneration and food sovereignty because of the local connections emphasized. Thus,
flexibility and agility impact the economic sustainability through communication and

connections to other SFSCs.

The resilience capability collaboration holds several connections explored within the
results of this study. First and foremost, collaboration fosters social sustainability,
additionally it affects the economic aspects of local economy regeneration, livelihood,
and fair pricing. The connection between the resilience capability and the
social sustainability aspect is significant. Social sustainability is a foundation for
collaboration to function, thus a mutual synergy between collaboration and social

sustainability arises. Within social sustainability, the main themes of the association’s

54



7 RESULTS ANALYSIS

collaborative contribution result in trust, commitment, and solidarity between the
members. Thanks to the social sustainability of the collaborative approach established
within Sormlandsapplen the sharing of resources is possible, thus creating a synergy
between social sustainability and agility respectively the cultural aspect. Shared
resources consider both knowledge and experiences and material and equipment,

which in turn affects economic sustainability positively.

Thanks to the social inclusion of the association there is a diversification of the
members that increases the flexibility and adaptability of the association, thus, the
social sustainability aspect creates a synergy within small-scale producers and creates
flexible work practices. Increased visibility by using digital communication channels
has impacted social inclusion since more members have had the opportunity to be
involved in the association. In turn, social inclusion has fostered collaboration and

increased knowledge exchange in different fields of agricultural practices.

Collaboration among farmers fosters flexibility and adaptability, creating synergies
between resilience capabilities. = Sormlandsdpplen, a collaborative association,
enhances collective flexibility, adaptability, and agility through resource, knowledge,
and experience sharing.  This continuous learning improves adaptability to
changes, promoting organic practices and reducing food waste, thus enhancing
environmental sustainability. The indirect connection between collaboration and
environmental sustainability, as stated earlier, is evident through this synergy.
Additionally, collaboration improves redundancy and inventory management by
facilitating multiple sourcing and shared storage with neighbors and members. The
interconnected resilience capabilities create a domino effect, further reinforcing

sustainability.

Through long-term inventory management by increasing storage facilities and
collaborative storage solutions the synergy with economic sustainability arises. The
storage possibility can create stability in the market by having a more continuous

supply of apples both short-term and throughout the year.

Fruit farming is a historically rich tradition in S6rmland, which led to the establishment
of Sormlandséapplen as mentioned in the description of the case, section 5.1. This
renewed connection to the land and its fruit-farming heritage leads to the farmers
being more dedicated to cultivation emphasizing the synergy with the cultural aspect

and social sustainability. Moreover, the cultural aspect of shared values arises in
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the light of the collaborative approach of the association which creates a synergy
enhancing environmental and economic sustainability due to the united direction
of the association promoting organic practices and local development. Additionally,
since the cultural aspect is fundamental to the association’s presence, a synergy
between the cultural aspect and the economic sustainability thanks to the new job
opportunities where hundreds of new farmers emerged enhancing the local economy

regeneration.

7.1.2 Trade-offs

The exploration of trade-offs between sustainability practices and
resilience capabilities within Sormlandsapplen presents several interactions that often

entail unintended consequences.

Importing apples as a backup strategy, a flexibility practice, allows suppliers to
quickly adapt to changes in the supply chains, but in turn, it can negatively affect
environmental sustainability. Backup strategies often include importing apples from
other countries and producers that do not necessarily emphasize organic practices.
Thus, negatively affecting environmental sustainability practices such as reduced
food miles and organic practices. Further, the increased flexibility obtained through
importing can also lead to a decrease in fair prices for the farmers involved in SFSC
by being forced to compete with the prices offered by larger and more industrialized

producers.

Enhancing inventory capabilities and redundancy by storing apples to provide a
consistent year-round supply can negatively impact environmental sustainability.
Organic apples, in particular, do not fare well in long-term storage conditions
such as those required for year-round supply, often necessitating methods that
compromise their organic integrity. This can lead to a reliance on storage technologies
that are resource-intensive and potentially harmful to the product’s organic status.
Furthermore, by increasing redundancy and inventory management through inventory
could possibly lead to increased food miles by adding more intermediaries within the

supply chain.

Increasing agility, specifically velocity and the quick re-design of the supply chain can
affect all three sustainability pillars since they risk being overlooked. For example, the

stability of the market and local economy regeneration is affected by quick changes
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and outsourcing, similarly, organic practices take long-term planning to operate
accordingly. Lastly, trust and commitment often is built on long-term dedication from

all parties. Hence, a trade-off between agility and the sustainability pillars arise.

Although diversification of produce has multiple benefits, processed products often
need higher prices to be profitable. Thus, processing products to increase flexibility
can in some cases negatively affect economic sustainability due to the decreased
profit. However, since the market, especially municipalities, would like to see larger
actors and entities on the market the economic incentives to go from small scale
producers into larger operations is present. Hence, there is a trade-off between small-
scale production with flexibility and the economic benefits gained through increasing

scale.

The commitment is also discussed by the interviewed farmers to be one of the success
factors but also something that could threaten the democratic collaboration and
development possibilities within the association. If the commitment is to high by
some and lacking by others the collaborative resilience capability can be threatened.
Hence, the social sustainability factor could impact the collaborative capability where

the different commitment levels creates a disagreement.

7.1.3 Elaboration of the framework

The above analysis resulted in the identification of multiple interconnections between
sustainability and resilience. The synergies and trade offs identified and described
above are visualized in Figure 4 below, following and building on the approach taken
by Michel-Villarreal (2022). Synergies are identified with a plus sign, and trade-offs
with a minus sign in the Figure. Additionally, the direction of the arrow explains which
aspect that affects the other, or if the relation is mutual. Additionally, a few indirect
connections were found where either a resilience capability or one of the sustainability
pillars affected each other which in turn affected the opposite one, symbolised by the
blue dashed line in Appendix B.

The primary difference between Appendix A and Figure 4 is the number of
interconnections, as the framework is context-dependent and adaptable to specific
SFSCs. According to our analysis, synergies outweigh the trade-offs but cannot be
overlooked in the development of SFSCs. The difference between Michel-Villarreal

(2022) results compared to the interconnections found within this study, is the
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emphasis on the collaborative approach. The focus on the collaborative approach
has thus let several synergies, interconnections, and domino effects arise, not touched
upon by Michel-Villarreal (2022). Thanks to the chains of synergies found, it generates
leading practices for the development of SFSCs. Collaboration significantly impacts
other resilience capabilities, including adaptability, crucial for Sormlandsipplen,
where the association’s aims, goals, and member relationships may create the observed

domino effect and indirect connections (Appendix B).

Key similarities include the positive impact of social sustainability on agility,
collaboration, and flexibility. This study supports the idea that social sustainability
fosters collaboration and that direct communication and extensive networks enhance
social sustainability and agility. Additionally, the growers of this study experienced the
association’s support, a collaborative strategy, that fosters social sustainability. Thus,
the association’s role creates connections between SFSCs which shows the importance
to understand the concepts connections where synergies arise. However, trade-
offs between resilience capabilities and sustainability aspects were more pronounced
in this study, possibly due to differences in growers’ experiences and association

management.

The study highlights a notable distinction between two frameworks regarding the
interplay of economic sustainability and resilience capabilities. In examining SFSC
in Sormland, various synergies and trade-offs emerged between these aspects,
contrasting with the findings of Michel-Villarreal (2022), where no consensus on
such interactions was observed across cases. Additionally, three key capabilities—
Adaptability, culture, and inventory management—were incorporated beyond those
outlined by Michel-Villarreal (2022). Culture emerged as pivotal in the Sormland
SFSCs, driving initiatives like Sormlandsapplen, fostering local cultivation respectively
sustainability and resilience. Adaptability enables farmers to innovate and respond
to market shifts, while inventory management aids in waste reduction and
storage optimization. These additions enhance the framework, offering a deeper

understanding of SFSC dynamics.
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7.2 RQ2. What challenges and opportunities are present within
the SFSC in Sormland, Sweden?

Farmers involved in SFSCs in Sérmland face both challenges and opportunities. This
section explores the different challenges they encounter and the opportunities they
present. It is important to understand these aspects to realize how these supply chains
can be strengthened in terms of sustainability and resilience to ensure the continued

success of local farming.

According to the farmers, their apples have high demand and the market is far from
being saturated. There is a growing interest in high-quality food and its origins, leading
to situations where farmers sometimes struggle to meet the increasing demand. There
is a potential in scaling up, both through expanding orchard plantings to increase
yield and attracting more growers to the industry. However, challenges such as
limited access to land and the rising costs associated with land acquisition seem to be
significant barriers to expansion. Another challenge highlighted by the farmers is the
limited time they can dedicate to their orchards, as many of them have other primary
jobs that serve as their main source of income. This often restricts their ability to focus

fully on expanding and enhancing their apple cultivation efforts.

Despite the strong market potential, access to markets and competition with imported
fruits poses a challenge. Barriers such as consumer preferences for well-known
commercial varieties and the competitive pricing of imported fruits can impede the
growth of local SFSCs. This situation underscores the need for targeted efforts
to educate consumers about the qualities of local apple varieties that are often

overshadowed by popular commercial types like Granny Smith or Royal Gala.

Another major challenge highlighted by the farmers revolves around the regulations
of public procurement. Currently, the public sector’s purchasing policies do not favor
Swedish, organic, locally and small-scale produced fruit as economic considerations
are currently prioritized over the locality of the production. This misalignment
impacts the demand for locally produced goods with public institutions which often
tend to opt for the cheapest available options that are most often imported products.
However, Eskilstuna offers a great example of a municipality that promotes locally
produced apples by collaborating with local farmers. This shows that it is possible
for local governments to promote local foods by incorporating criteria that emphasize

environmental sustainability and social value, even while following procurement
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policies.

Yet another challenge raised by the farmers was in terms of storing their apples.
Even though most of them have some sort of storing options, a more long-term
option is needed to maintain the quality of their produce throughout the whole year.
Current storage options are insufficient for maintaining the quality and freshness
needed, which leads to reliance on apple imports. Implementing advanced storage
solutions, such as ULO technology, could make the SFSCs more dependable. However,
the significant costs associated with such technologies make them a challenging

investment for individual farmers

This situation highlights a potential opportunity for municipal involvement to support
local agriculture. By developing more effective storage facilities, the region could
decrease its reliance on imported apples, enhancing the reliability of local food supplies.
However, addressing the concerns related to organic certification and ensuring the
technology is adapted to support sustainable practices will be crucial in making these
solutions viable for Sormland’s agricultural landscape. Furthermore, developing these
facilities could lead to employment opportunities in the region, such as positions within

facility management, maintenance and logistics.

The processing of apples also presents a unique opportunity. Several farmers
have already embarked on diversifying their products by venturing into processing
businesses. This includes various degrees of processing, from products such juices and
sauces into more niche offerings such as cider, vinegar, or even apple-based snacks.
Each of these products caters to different consumer needs and preferences, making
it possible for the farmers to expand their market reach. Additionally, collaborating
with existing companies in this sector can lead to innovative product lines and
expanded distribution channels. Growers also mentioned the opportunity for other
collaborative strategies, such as increasing volume by working together, which would,
in turn, increase business opportunities and enhance their flexibility within the supply

chain.
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8 Discussion

In this section, the results will be further discussed in a broader context in connection

with other literature from section 2.

8.1 The future of sustainability and resilience as an entity

Throughout the theoretical background, synergies and trade-offs within the two
concepts are highlighted (e.g., Galli and Brunori (2013); Smith et al. (2015); Malak-
Rawlikowska et al. (2019)). However, to reach the desired transition and development
of food supply chains, the integration of resilience and sustainability is vital, according
to Lyytimaki et al. (2023) and Michel-Villarreal (2022). In agreement, this study
underlines the importance of interconnections between the two concepts since
synergies foster best practices and avoiding trade-offs reduces risks in multiple stages
of the SFSC.

Different levels of management affect the development of SFSCs where the farmers
hold a significant role when it comes to the design of the supply chain both up
and downstream. Sustainable practices are mainly fostered by the farmers and the
connections to resilience need to be considered to make it feasible through changes and
disruptions. Without considering the connection between resilience and sustainability
the long-term viability is questioned due to the current dichotomy between the
concepts. However, this could be avoided by the integration of resilience and
sustainability. Regulations from the EU level to municipalities can either promote or
hinder the development of SFSCs, despite resilient and sustainable food systems being
high on the agenda. This study finds the highly interconnected relationship between
resilience and sustainability essential for all parties involved to achieve viable SFSCs.
Understanding the interconnectedness of these two concepts can help stakeholders
make informed decisions that address the diverse dynamics of sustainability and

resilience.

8.2 Trendsetting challenges and opportunities

The challenges and opportunities identified in Sormland’s SFSCs reflect broader trends

discussed in the literature on food supply chains.

The results indicate a strong local demand for high-quality apples, reflecting a growing
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interest from consumers in the origins of their food. This trend aligns with the general
increase in consumer awareness and preference for locally produced and organic
foods, which is in line with Beske et al. (2014) who discussed how consumers are
increasingly seeking products that are both environmentally friendly and produced
in a socially responsible manner. Furthermore, this aligns with the sustainable food
system approach discussed by Michel-Villarreal et al. (2021) and Gruvaeus and Dahlin
(2021). However, the challenge of meeting this demand due to limited access to land
and the high costs associated with land acquisition underscores a significant barrier
to scaling up operations. This situation mirrors the general challenges identified in
the literature, where small-scale farmers often struggle with land accessibility and

economic feasibility (Drottberger et al., 2021; Bayir et al., 2022).

Despite the strong market potential, access to markets and competition with imported
fruits is a significant challenge. Consumer preferences for well-known commercial
varieties and the competitive pricing of imports impede the growth of local SFSCs. This
aligns with the findings of Paciarotti and Torregiani (2021) and Bayir et al. (2022),
who discussed the competition within the agri-food system and the struggle for small-
scale producers to compete with globalized food supply chains. This underscores
the need for targeted consumer education about the qualities of local produce. This
aligns with Jarzebowski et al. (2020) observation that external requirements from
consumers emphasize diversity and quality. It also supports efforts to promote local
food consumption as seen in the Farm to Fork Strategy (European Commission,

2020)

At the national level, Sweden’s food strategy, provides a framework for addressing
these challenges. The strategy emphasizes the need for competitive domestic primary
production and high standards for agricultural practices, which can help local
producers compete with imported goods (Government Offices of Sweden, 2016). The
example of Eskilstuna municipality, which collaborates with local farmers to promote
locally produced apples, illustrates the potential for policy interventions to support
SFSCs. This approach aligns with the European Green Deal’s goals of strengthening
local food systems and reducing the environmental footprint of food production

(European Commission, 2024)

According to Talle et al. (2019), the Swedish food supply chain management needs

improvements to tackle sustainability and resilience issues, with biodiversity and the
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ecosystem being the two most prominent factors. The SFSC in Sormland demonstrates
a good example to tackle those issues. Farmers emphasize organic methods and
maintain habitats that support beneficial wildlife and insects, ultimately improving
biodiversity and enhancing the ecosystem. Furthermore, with 95% of fruit and berries
consumed in Sweden being imported and the majority of the emissions coming from
production (Yang, 2022), there is a great potential in scaling up. The sustainable
approach of SFSC presents an opportunity to enhance resilience and sustainability

within the food supply chain.

8.3 Collaboration is key

The key capability collaboration arises within the interconnection of sustainability
and resilience, visible through several synergies and opportunities. Sormlandsapplen,
a grower cooperative, embodies this core resilience capability as it exemplifies the
commitment to cooperation and social relationships outlined by European Parliament
(2016), serving as a facilitator of SFSCs in Sormland. The association’s collaborative
approach, characterized by knowledge sharing and consultative measures, mirrors
successful strategies identified in promoting SFSCs, aligning closely with the principles

advocated by (European Parliament, 2016).

Throughout the analysis, the main synergies found are focused on the collaboration
capability since it affects all three sustainability pillars and creates an indirect
effect on the remaining capabilities affecting environmental sustainability. Hence,
collaboration has a key function in the context of Sérmlandsédpplen and their best
practices. According to Michel-Villarreal (2022), collaboration was a main factor
contributing to resilience in another context, further highlighted through this study
where the strong connection between social sustainability and the collaboration

capability is emphasized.

8.3.1 Stakeholders position in coordinating sustainability and resilience

Resilience involves not only maintaining operations during adverse events but also
adapting and thriving in changing conditions. However, enhancing resilience often
involves higher costs, particularly for investments in infrastructure such as advanced
storage facilities. The farmers emphasize their willingness to scale up and improve

logistic solutions but highlight the significant cost involved. These costs can be
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prohibitive for small-scale local actors, potentially excluding them from the market
and negatively impacting economic sustainability. It is crucial to recognize that
sustainability alone is insufficient without resilience in the supply chains. Without
resilience, sustainable practices may collapse under stress, compromising their long-

term viability.

Building on the importance of collaboration and opportunities, municipalities aiming
to strengthen and sustain a resilient local food supply can achieve this by enabling
local producers to meet the needs of public institutions. This approach bolsters food
security and decreases reliance on external suppliers. Municipalities can invest in
making local SFSCs more resilient by providing financial assistance for advanced
storage facilities, such as ULO storage, which helps maintain produce quality year-
round. Additionally, fostering greater collaboration among local producers by forming
cooperatives or associations within Sormlandsapplen helps distribute costs and reduce
financial pressure on individual farmers. Funding to cover these improvements
enhances resilience, benefiting both farmers and the municipality. The benefits of
such investments extend beyond the immediate economic sustainability of individual
farmers, contributing to broader food security, reducing reliance on external suppliers,
and promoting environmental sustainability through practices like organic farming
and reduced food waste. The results highlight the possibility for municipalities and
local small-scale producers to collaborate, which benefits both parties. However, the
municipalities’ practices to foster a successful and beneficial partnership were not

further investigated due to the scope of the study, which focuses on the producers.

8.4 Validity of Results

The methodological approach for this study initially aimed to gather a comprehensive
perspective from the members of Sormlandsipplen by interviewing a diverse portion
of its members. The authors employed a purposive sampling technique by selecting
participants who were readily accessible and willing to share their experience.
According to Kelly (2010), purposive sampling is used to select respondents who
are most likely to provide appropriate and useful information. Given that this was
an exploratory study, accessing the diverse experiences of different growers was
useful. The focus was on being explorative rather than generalizing findings, which

is why in-depth interviews were conducted with eight farmers, five of whom are
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active board members. This approach was adapted with the understanding that while
these members could provide valuable insights due to their active roles within the

association, they might not fully represent the broader member base.

In terms of generalizability, this study is limited to the unique geographic, economic,
and cultural context of Sormland, which impacts the structure of its food supply
chains. This study is centred on a particular case of Sormland, which involved
collecting more in-depth qualitative data, making the results more transferable rather
than generalizable (O’Leary, 2017). Regarding transferability, the findings offer a
valuable framework that could inform understanding of the interconnections between
resilience and sustainability in other contexts, particularly in SFSCs with similar rural
or semi-rural environments. This approach allows for insights from Sérmland to
potentially be adapted and applied to other settings where conditions parallel those
examined within this study. Thus, while this study contributes valuable insights into
the interconnections between resilience and sustainability of SFSC, it also highlights

the need for further research.

The interviewed farmers hold specific positions within their associations, and the
characteristics of their operations may have influenced the results. Therefore, it would
be valuable to interview farmers with similar characteristics—such as the number of
trees, processing capabilities, and establishment dates—to explore whether they share
similar experiences or encounter differences, potentially yielding more generalizable
results. While the in-depth data provided a comprehensive understanding of the
interviewees’ operations and insights, a quantitative study involving more association
members could produce different results due to varying operational characteristics
and contexts. Nonetheless, there is consensus on several aspects discussed during
the interviews, and including more interviews could enhance the study’s credibility by

presenting additional perspectives.
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9 Conclusion

This thesis has explored the interconnectedness of resilience and sustainability
within SFSCs in Sormland, Sweden. Utilizing the framework by Michel-Villarreal
(2022), the study has enhanced the understanding of how these two crucial aspects
interrelate. The research expanded Villareal’s framework by integrating three
additional capabilities: Inventory Management, culture, and adaptability. These
additions enrich the framework by providing a more comprehensive understanding
of the dynamics within SFSCs. Both studies identified similar strategies and links
between resilience and sustainability, with this study emphasizing domino effects and
indirect connections influenced by the associations’ aims and goals. Additionally,
this study found significant interconnections between economic sustainability and
resilience capabilities. Culture was particularly important in Sérmland, enhancing
community engagement, sustainability, and resilience. The adaptable framework
provides a comprehensive understanding of SFSC dynamics, requiring holistic

evaluation of synergies and trade-offs in different contexts.

The research emphasized the importance of collaboration as a key factor in
enhancing both sustainability and resilience. Collaborative efforts among farmers,
local businesses, and municipalities can create a robust network capable of
withstanding disruptions while maintaining sustainability. Municipal support in
providing financial assistance for infrastructure improvements and fostering greater
collaboration among local producers is essential for distributing costs, reducing
financial pressure on individual farmers, and promoting broader food security while

ensuring sustainability.

These findings resonate with broader discussions that advocate for integrating
resilience thinking into sustainability practices to enhance both the robustness and

viability of the supply chains.

9.1 Future Work

The framework’s recent development highlights the need for future research to
investigate its applicability in different contexts and evaluate possible added sub-
themes. Considering different SFSCs with specific capabilities can reveal interesting

interconnections.
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Despite the importance of integrating sustainability and resilience within SFSCs,
comprehensive research on their synergies and trade-offs is lacking. Previous studies
(e.g., Nicholls et al. (2017); Altieri and Nicholls (2012)) often inadequately characterize
sustainability and resilience strategies, leading to incomplete comparisons.
Developing an adaptable framework would improve comparisons of synergies and
trade-offs across contexts, clarifying their origins and characteristics (e.g., Rajesh
(2021)). Trade-offs and synergies can arise differently depending on the context (e.g.,
Beske et al. (2014); Malak-Rawlikowska et al. (2019); Michel-Villarreal (2022)). Thus,
connections must be evaluated holistically and in contrast to previous research to

provide a comprehensive view of SFSCs’ opportunities and challenges.

Further research on SFSCs in the Swedish agricultural context, using broader statistical
data, could identify best practices. Additionally, examining the long-term impacts of
municipal investments in resilience-enhancing infrastructure, like advanced storage
facilities, would be valuable. For example, the public procurement and the design of
regulations could be further investigated in order to answer how the municipalities
in this study have the possibility to cooperate with local actors and SFSCs, and
how it could be extended to other municipalities. These studies could assess how
such investments influence the sustainability and economic viability of SFSCs over

time.
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A VILLARREAL FRAMEWORK

A Villarreal Framework
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Figure 5: Sustainable and Resilient Framework adapted from Michel-Villarreal (2022)
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B FRAMEWORK WITH DOMINO EFFECTS

B Framework with domino effects
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C INTERVIEW QUESTIONS

C

Interview Questions

Interviews

Introduction:
- What is your position within S6rmlandsépplen?
- How big/many trees do you have?
- What sort of apple do you produce?

How does your farm operate? BAU - every day
- How would you describe the production throughout the year? Storage, fertilising,
crops etc.
- How do you practise organic/agroecological farming? certification, monocropping,

etc.

Where and how are your apples distributed? (Supply chain)
- Do you use any digital tools or other communication systems?
- How much is sold directly, respectively, processed before sold?

How does Sormlandsiipplen operate?
- Is everyone allowed to join the organisation or do certain requirements need to be
met?
- How does the interaction within the organisation work, and is there any hierarchy
present?
- Does the organisation affect the local economy? fair pricing, feasibility, investments
etc.

Experience of changes or disturbances in the everyday operations? How were they
handled?
- If not Do you have any backup plan if something unexpected occurs? (Market
strategies, backup suppliers etc.)

Drivers, barriers, and enablers
- What challenges have you faced in your farming experience?
- Do you experience any development or opportunities?
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Intervju

Introduktion:
- Vilken position har du inom Sérmlandsédpplen?
- Hur stor odling/ménga trad har du?
- Vilken/vilka dppelsorter odlar du?

Hur fungerar odlingen? Ur ett vardagligt perspektiv
- Hur ser produktionen ut under en sdsong? Lager, gddningsmedel, mdngd produkt
- Hur praktiserar ni ekologisk odling? Monokultur, certifiering etc.

Hur och vart distribueras era dpplen? Hur ser forsorjningskedjan ut?
- Anvinder ni ndgra digitala verktyg eller kommunikationssystem?
- Hur mycket processas innan det séljs, respektive siljs direkt?

Hur arbetar Sormlandsipplen?
- Kan alla ga med i organisationen, eller stills vissa krav?
- Hur interagerar aktorer inom organisationen, finns det nagon hierarki?
- Péverkar organisationen den lokala ekonomin? Réttvisa priser, ekonomiskt
genomforbarhet, investeringar etc.

Har du upplevt nigon storning eller forindring i det vardagliga arbetet, hur hanterade
ni det?
- Om inte, finns det nagon plan om det skulle hdnda? Marknadsstrategi, alternativa
leverantorer/distribuerings led, etc.

Drivande faktorer, barriirer, och mojliggorare
- Vilka utmaningar har ni métt under odlingsprocessen?
- Vilka méjligheter och utvecklingspotential har ni mérkt av?



D COLOR CODING SCHEME

D Color Coding Scheme
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