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This book explores the challenges facing food security, sustainability, sover-
eignty, and supply chains in the Arctic, with a specific focus on Indigenous
Peoples.

Offering multidisciplinary insights with a particular focus on populations
in the European High North region, the book highlights the importance of
accessible and sustainable traditional foods for the dietary needs of local
and Indigenous Peoples. It focuses on foods and natural products that are
unique to this region and considers how they play a significant role towards
food security and sovereignty. The book captures the tremendous com-
plexity facing populations here as they strive to maintain sustainable food
systems — both subsistent and commercial — and regain sovereignty over tra-
ditional food production policies. A range of issues are explored from food
contamination risks, due to increasing human activities in the region, such
as mining, to changing livelihoods and gender roles in the maintenance of
traditional food security and sovereignty. The book also considers process-
ing methods that combine indigenous and traditional knowledge to convert
the traditional foods, which are harvested or hunted, into local foods.

This book offers a broader understanding of food security and sovereignty,
and will be of interest to academics, scholars, and policy makers working in
food studies, geography and environmental studies, agricultural studies, so-
ciology, anthropology, political science, health studies, and biology.
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Preface

Arctic communities are facing environmental, technological, and economic
changes that put the traditional food supply system at risk. It has been sug-
gested that access to sufficient, safe, and nutritious foods is declining within
Arctic communities. In this book, we explore some of the complex chal-
lenges facing food sustainability, supply chain, and food safety and sover-
eignty. The overarching conceptual framework we employ is that of food
security as part of human security. While the Arctic, in general, is the pri-
mary region focused on in this book, we also put a particular emphasis on
the European High North (EHN), as this region has been less explored as
far as food security challenges are concerned.

This book is the outcome of the project entitled ‘Food (in)Security in the
Arctic: Contribution of Traditional and Local Food to Promote Food Secu-
rity with Particular Reference to the European High North’. This project,
funded by the Nordic Council of Ministers under its Arctic Cooperation
Programme administered by Nordregio, started in mid-2017 and is hosted
at the Northern Institute for Environmental and Minority Law at the Arc-
tic Centre of the University of Lapland, Finland. Approximately 20 schol-
ars from a diversity of disciplines, from a range of countries, and whose
research concerns food security, either directly or indirectly, participated
in this three-year project. While we note with regret that it was not pos-
sible to include all the contributions in this book, we did include most of
them, and especially those in which the authors specifically addressed rel-
evant overarching questions as follows: Why is traditional food important
for enjoying greater human rights and human security? How do climate and
socio-environmental changes in the Arctic affect traditional food systems,
creating consequences related to the enjoyment of the most fundamental
human rights from the viewpoint of food security? Who are the main vul-
nerable groups, and how do they become the victims of human rights vio-
lations in relation to food security and sovereignty? How is food security
interlinked with safety issues, creating implications for human health? And
how are vulnerable groups, such as women, the elderly, and Indigenous
peoples, negatively affected due to increasing food insecurity in terms of a
lack of physical/economic access and a lack of delivery of traditional foods?
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These questions are systematically analysed in individual chapters, taking
into consideration the importance and uniqueness of the food systems in
the region.

During the last three years, we held several meetings — including three
workshops held in Stockholm (Sweden), Umea (Sweden), and Rovaniemi
(Finland) — during which each of the book’s chapters was presented about
and discussed.
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the University of Lapland for cooperating with us and providing us with the
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internal review processes. We included external scholars who had expertise
in the related fields as blind reviewers. We are grateful to all the review-
ers for their hard work commenting on the manuscripts. We also convey
our sincere thanks to all the contributing authors involved in this book
project and extend special thanks to Assi Harkoma, who assisted us dur-
ing the editing process, and to Marcin Dymet, who helped us coordinate
the language-editing process. We finally acknowledge the generous grant
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Kamrul Hossain
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Introduction

Conceptualising food (in)security
in the High North

Kamrul Hossain, Lena Maria Nilsson
and Thora Martina Herrmann

In recent years, food insecurity has become a crucial issue in the circumpo-
lar Arctic region. An investigation into why this issue has become so preva-
lent requires the exploration of a wide range of factors that affect the foods
and food systems of the region. These factors include both natural phenom-
ena as well as geopolitical, socio-economic, and cultural aspects. Global
climate change and its disproportionate impacts on the region contribute to
the rapid transformation of the region in terms of its environment, economy
and geophysical, political and socio-cultural characteristics. At times, this
transformation arguably offers new opportunities in relation to economic
globalisation, but it also significantly alters the natural functioning of the
region’s ecosystems. The overall implications of climate change place heavy
pressure on the areas of environment, land use, and natural resource man-
agement. Hence, it also brings about adverse consequences for, among other
things, traditional food supply chains, and traditional food systems at large.
Moreover, the combined effect of technological advancement and economic
globalisation puts pressure on traditional food supplies, especially in the
Nordic part of the circumpolar Arctic, given that traditional foods have
become relatively less available and that the supply of imported foods is
becoming increasingly available in many parts of the region, and especially
in its European parts. This situation results in adverse implications on the
availability of safe and nutritious foods for many communities in the Arctic.

This book is the result of a three-year research-network project aiming
to address food security challenges and the promotion of food security, of
which traditional and local foods are integral factors, both at the regional
and local levels. Therefore, the focal points of this book are to address com-
plex challenges concerning food sustainability, the supply chain, and food
safety and sovereignty from the viewpoint of human food security. While
the Arctic, in general, is the referent region, this book particularly high-
lights the conceptualisation of food insecurity in relation to the Nordic
part of the Arctic region — referred to as the European High North (EHN).
Figure 0.1 shows a map that highlights the EHN. Given that the circum-
polar Arctic region is not homogenous, and that there are regional vari-
ations in terms of demography, political system, economy, and livelihood
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practices, an exploration of food insecurity requires an understanding in of
the different geophysical settings within the region itself. Food insecurity
in the North American Arctic, in Greenland or in the Russian Arctic, for
example, is not the same as it is in the Arctic region of the Nordic countries.
Therefore, framing a concrete definition of food security that is applicable
across the Arctic region is complex. However, the Rome Declaration on
World Food Security and the Plan of Action of the World Food Summit has
offered a general understanding of it: ‘Food security exists when all people,
at all times, have physical and economic access to sufficient, safe and nutri-
tious food to meet their dietary needs and food preferences for an active and
healthy life’ (FAO, 1996, Action 1).

In the glossary of the State of Food Insecurity in the World 2001, the Food
and Agricultural Organization (FAO) of the United Nations refines the defi-
nition of food security that we refer to in our discussions in this book, as
follows: food security is a ‘situation that exists when all people, at all times,
have physical, social and economic access to sufficient, safe and nutritious
food that meets their dietary needs and food preferences for an active and
healthy life’ (FAO, 2001, Glossary, 9 para.).

This conceptualisation analyses food security by referring to four pil-
lars: availability, access, utilisation and stability or sustainability. Avail-
ability often refers to the physical presence of a food supply, measured by
level of production, stock level, and net trade, among other things. Ac-
cess relates to ensuring food security at the household level; crucial here
are the affordability of food at an individual level (i.e., economic access)
and the physical access ensured by stability in the market infrastructure,
prices, and the political state of affairs in a given context. Utilisation is
one of the most important aspects of food security, which co-exists with
safety concerns in food practices. Food security is jeopardised in food
systems where safety and nutritional and dietary needs are compromised.
As such, within utilisation, it is necessary to ensure the health value of
food; food products must contain sufficient energy and nutrients, food
preparation must be done appropriately and diversity in diet must be
available. The fourth pillar — stability or sustainability — indicates the
presence of a resilient infrastructure to ensure that the other three pillars
remain stable so that people’s ability to access and utilise food remains
sustainable over time.

When we discuss the whole circumpolar region, we generally refer to the
broader conceptualisation of food security stated above; however, we also
make specific reference to the EHN region, where all four of these com-
ponents are not equally significant in food security discourse. There are
certain specific issues that result in food security challenges in the EHN
region, both from the viewpoint of the above conceptualisation and from
other issues that affect regional food security systems, such as challenges
pertaining to the exercise of food sovereignty.

The EHN is an undefined geographic area that is generally understood to
refer to the northern parts of Finland, Sweden, and Norway, as well as some
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north-western parts of Russia. However, we make specific reference to the
Sapmi region while addressing various issues in connection to food security.
Sapmi is the traditional area of the Sami people, the Indigenous People of
the EHN. There are no clear borders defined for Sapmi, so what is shown in
the map in Figure 0.1 is an approximation based on cultural presence and
recognition acknowledged in modern times.

Within the Sapmi region, except for Russia’s Kola Peninsula, despite the
presence of wide areas used for traditional livelihood activities and sparse
human settlements — sometimes perceived as wilderness to outsiders — the
physical infrastructures across the region are well networked. The road and
transport facilities provide easy access to almost all areas in the region and
connect various remote human settlements. Basic services, including access
to all essential food products from local supermarkets, are largely available.
Therefore, the components of food security, such as availability, access and
stability or sustainability, are not of major concern in the region. Foods are
generally available in local supermarkets, as they are imported and easily
transported even to remote locations in the region. On the one hand, the
presence of well-connected infrastructure provides easy physical access,
while on the other hand, in terms of affordability, the prevailing welfare
model in these countries (i.e., Finland, Norway, and Sweden) offers basic
support through social security schemes, allowing individuals to have the
economic means to access food. In the aspect of stability, as it relates to the
supply of and access to adequate food, the region is relatively well equipped
with a food supply, providing even greater sustainability in terms of food
security. Do these conditions, however, make the region food secure? To
some extent, the answer is ‘yes’, if food security only refers to the availability
of and access to food for the purpose of basic consumption. However, as
we highlighted above and expand on in many chapters in this book, the

“ + . =The European High North

Figure 0.1 The Sapmi region of the EHN.
Author of the map: Lena Maria Nilsson
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conceptual understanding of food security as defined by the FAO and in
relation to other aspects relevant to food practices — for example, spiritual-
ity, sociocultural, and psychological wellbeing, political participation, and
control over food practices (by relevant actors) — we clearly see significant
missing points that make the region food insecure.

The main missing point from the viewpoint of the FAO definition here is
so-called utilisation, which refers to the availability of sufficient nutritious
foods containing the required health value. The dietary needs vary in dif-
ferent locations on earth and are defined by the particular characteristics
that a region possesses. Locally or traditionally available foods harvested
in and collected from the natural environment provide natural substances
for maintaining healthy living conditions. In the EHN, naturally available
foods, such as various kinds of berries, provide ingredients that help meet
the dietary needs of those in the area, but these resources have largely been
abandoned. This is caused by many factors, including the lack of human
capital to collect these resources and the non-commercialised processes in-
volved in their collection having a high cost attached to them when com-
pared with store-bought foods. Traditionally, among the Sami Indigenous
People, reindeer meat is part of their regular diet, both for its health value
and for its cultural significance. Today, a reluctance has been observed
among the Sami — and especially among the young generation of gather-
ing, fishing, hunting, and/or reindeer herding Sami — to continue participat-
ing in their ancestral livelihood (Lawrence & Larsen, 2019). With respect
to reindeer herding, this is often due to the laborious nature of the work,
although the practice is less laborious nowadays as new technologies, such
as snowmobiles, helicopters, and GPS tracking methods, are used more and
more. Moreover, traditionally performed activities are also constrained
by state-based natural resources management regimes, limiting the abil-
ity of people to be flexible in their food practices. For example, infrastruc-
ture development projects, such as the ‘Arctic Corridor’ project (House of
Lapland, 2019), and extractive industrial activities, such as mining and oil
and gas developments, place strain on the continuation of traditional food
practices and threaten the safety of traditionally available foods (Sheehy
et al., 2014; Nilsson & Evengard, 2015; Hossain, Raheem, & Cormier, 2018).
The safety of foods has increasingly become an issue; once a food source
is contaminated — due to, for example, the use of toxic materials in mining
activities — it may result in various health-related risks, including contrib-
uting to obesity and diabetes (Ford, 2009). As a result, despite the high nu-
tritional value of many traditional and local foods, they been found to be
relatively less available and have, at times, been contaminated, jeopardising
the overall food security of the region.

Food security is also a serious challenge in other parts of the Arctic, in-
cluding remote Canadian and Greenlandic Arctic regions. A significant
body of literature is available illustrating various aspects of food insecu-
rity in the Canadian North and in Greenland, and especially amongst the
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Indigenous communities (e.g., Fergurson, 2011; Council of Canadian Acad-
emies, 2014; StGermain, Galloway, & Tarasuk, 2019). Most of the literature
suggests that these remote Arctic regions suffer from a lack of all four com-
ponents of food security. On the one hand, the supply chains of traditionally
available foods have been affected the consequences of climate change and
other stressors related to environmental changes; on the other hand, im-
ported foods in these regions are either relatively less available or their costs
are overwhelmingly high, affecting affordability. Moreover, the melting of
the Arctic’s coastal and marine areas has been exacerbated by increased
human activities, contaminating marine food resources and resulting in se-
rious consequences to human health. Across this region, Indigenous food
systems are heavily affected. Some research has suggested that Indigenous
Peoples in the North American North will remain food insecure unless a
collective will towards dismantling inequities is taken up, creating room for
Indigenous Peoples to solve the problem on their own terms (Loring, 2017).

Against this background, this book explores traditional food production
challenges, risks pertaining to food contamination from ongoing and in-
creasing human activities (e.g., mining), gender roles in the maintenance
of traditional food systems within local and Indigenous communities, and
changing livelihoods affecting food patterns. It also explores the process-
ing methods that combine Indigenous and traditional knowledge, through
which an exercise in food sovereignty in the regional context can be mani-
fested. While addressing these issues, we adopted a multi-disciplinary and
inter-disciplinary framework, wherein various disciplines, such as food
sciences, agriculture, policy studies, human rights, health sciences, biology,
and political sciences, interact.

We particularly address contemporary challenges facing the region in re-
lation to food security as it relates to the notion of human security. The
concept of human security was popularised during the early 1990s as an al-
ternative to what traditional security stands for (e.g., military-oriented as-
pects of security). Within this framework, our understanding of security has
been broadened and deepened, incorporating various concerns that affect
individuals and communities both in sub-state and sub-regional contexts.
The Human Development Report (HDR) of 1994, endorsed by the United
Nations Development Programme (UNDP), popularised the concept,
in which food security represents one of the seven components identified
(UNDP, 1994). The other six components are health, environmental, eco-
nomic, personal, community, and political security. The concept of human
security, as demonstrated in the HDR, suggests a rather broad formulation
highlighting a number of freedoms, the absence of which causes obstacles
for individuals and communities to flourish at a sustainable level. Freedoms
from fear, want, and indignity are the three substantial and interconnected
aspirations that individuals and human communities require to maintain
a dignified life. Although food has been placed as only one of the seven
components of human security, it also reinforces — or is interconnected
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with — other components. For example, a lack of safe and nutritious foods
that contain proper dietary value causes health risks, affecting health se-
curity. Similarly, cultural aspects, such as participation in or connection to
practices related to traditional and local foods pertain to the maintenance
of community identity, especially for Indigenous groups; a lack of availabil-
ity to traditional or local foods thus enhances the threat to community secu-
rity. Further, food security and environmental security are interconnected,
given that any harm to or contamination of the natural environment may
very well cause food contamination too, especially for foods that are locally
harvested and produced. As such, food security — as it relates to human
dignity and ensuring freedoms from fear and want — provides a powerful
framework to promote human wellbeing not only in terms of physical and
psychological contexts but also in strengthening a community identity. In
this way, political aspirations are strongly linked to food security, as they
relate to establishing control over the maintenance and continuation of a
food system. We therefore also refer to food sovereignty, as it is linked to
community security, with particular reference to local and Indigenous Peo-
ples of the circumpolar Arctic.

We define food sovereignty as a situation in which local and Indigenous
Peoples are in control of the processes leading to food security in their home
areas, as expressed by the Final Declaration of the World Forum on Food
Sovereignty in Havana, Cuba in 2001:

Food security is the peoples’ right to define their own policies and strat-
egies for the sustainable production, distribution and consumption of
food that guarantees the right to food for the entire population, on
the basis of small and medium-sized production, respecting their own
cultures and the diversity of peasant, fishing and indigenous forms of
agricultural production, marketing and management of rural areas, in
which women play a fundamental role.

(World Forum on Food Sovereignty, 2001)

An illustration of this definition would be a situation in which reindeer
herders are in control of the full utilisation of traditional grazing areas and
are able to adjust, in all situations, their practice according to changes in
weather and foraging conditions. It could also refer to a situation in which
local people maintain traditional knowledge about how to utilise the local
wild plant, berry, fish, and game stock for local food production.

This book also uses various other concepts, such as food resilience and
traditional and local knowledge in food practices and in traditional food
systems. We define food resilience as ‘capacity over time of a food system and
its units at multiple levels, to provide sufficient, appropriate and accessible
food to all, in the face of various and even unforeseen disturbances’ (Tendall
et al., 2015, p. 19). The notion of food resilience does not, however, include
any references to traditional knowledge. The concept of food sovereignty
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can therefore also be applied in terms of the global market contribution
to the food system of the EHN, as well as food banks provided by author-
ities to Indigenous Peoples (e.g., as is done in the Canadian Arctic). Tradi-
tional local knowledge generally refers to knowledge conveyed narratively or
through practical learning from one generation to the next for such a long
period of time that no one knows if the knowledge is based on evidence or, if
it is, what this evidence consists of or how it has arisen. In contrast, we refer
to traditional Sami knowledge — in Sami, Arbediehtu — as ecological skills,
knowledge, and values inherited from previous generations in the Sami so-
ciety, such as reindeer husbandry, hunting, fishing and gathering food, and
skills related to mastering the Arctic landscape, weather, climate, wildlife,
and cultural needs. In several chapters in this volume, we further illustrate
Sami traditional knowledge with respect to the promotion of food security
by integrating traditional or local foods. By traditional food, we largely refer
to food items that have been normalised in the EHN for such a long period
of time that no one any longer remembers the time that existed before the
food item was normalised. Traditional food mainly consists of food items
with a direct link to natural resources and local food production, such as
lingonberries (Vaccinium vitis-idaea), but commodities such as coffee and
sugar may also be included if trade traditions extend far back in time.

This book consists of three parts. The first part analyses issues related to
Indigenous Peoples, livelihood practices, and traditional knowledge in the
context of food production, consumption, and diversity. This part includes
five chapters. In the first chapter, Castilla explores the value of stockfish for
strengthening the local food system and the role of stockfish in enhancing
local food security. She highlights the importance of the transmission of
the traditional ecological knowledge (TEK) involved in the production and
preparation of stockfish by conducting original ethnographic research on
the Lofoten Islands. Her findings suggest that, according to the local pop-
ulation, stockfish is a significant factor in their food security and in the re-
silience of the local food system. Based on her research findings, however,
she suggests that interests in stockfish are decreasing among the younger
generations. Therefore, she argues for a need to develop strategies aiming
at strengthening the transmission of TEK related to stockfish, which even-
tually would lead to the promotion of food security among the local and
Indigenous population. In Chapter 2, Harkoma and Forbes investigate the
potential of Indigenous knowledge-based traditional pasture management
and a rotational grazing system. According to them, such a process is ca-
pable of securing reindeer herding as a subsistence base for the production
of healthy and culturally appropriate food as part of traditional food sys-
tems. In this context, they highlight food sovereignty for Indigenous Sami
people by putting a special emphasis on its six pillars, including food and
its value orientation in a localised context where food systems are to be
controlled by the people who possess local and traditional knowledge for
its sustainable production.
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In the third chapter, Minagawa highlights the food insecurity of reindeer
herders after the 1986 Chernobyl nuclear accident. She focusses on how dif-
ferent voices and measures were sought in response to health risks associ-
ated with the aftermath of the disaster, to sustain Sami reindeer herders’
livelihoods. She concludes that, in decision making, economic needs were
prioritised above health risks, which has had consequences on food secu-
rity. Bogdanova et al., in Chapter 4, discuss traditional nutrition as a part of
the traditional culture of the nomadic Indigenous population in the Arctic
zone of Western Siberia. They argue that traditional nutrition effectively
prevents health problems and enables people to adapt to the harsh climate
conditions of the High North. They further analyse the implementation of
Russian national policies on traditional reindeer herding, which is affected
by issues of food security and food sovereignty. Thereafter, Bjerregaard, in
Chapter 5, explores the food preferences of the Inuit in Greenland, the role
of traditional Greenlandic food (kalaalimernit), and the prevalence and so-
cial variation of food insecurity. He argues that kalaalimernit is preferred to
imported food, but that imported food is also popular due to its lower cost,
its ease of preparation and a wish for variation. In this regard, he argues
that food insecurity is associated with socio-economic conditions and is re-
ported much more often in remote East Greenland than it is in West Green-
land, even after adjustment for the social and economic variables presented
in the chapter. To conclude, he suggests is that a low level of consumption of
kalaalimernit is generally by choice and not due to a lack of access or money.

Part II of the book presents multi-disciplinary perspectives on food (in)
security, highlighting human rights, ethics, and environmental justice, re-
gimes, and crisis management in relation to traditional food and food sys-
tems. In Chapter 6, Hossain and Punam analyse traditional food systems,
specifically those in the EHA, that include activities such as berry picking,
hunting, reindeer herding, fishing, and processing and consuming these local
foods. They focus on the interplay between human rights and the traditional
food systems in the EHA. Their conclusion suggests that local people, includ-
ing Indigenous communities, play a key role in traditional food systems and
that the maintenance of a stable system is vital for both Indigenous and non-
Indigenous people. They further examine how a human rights framework
can integrate traditional food systems, thereby showing how a stable food
system promotes food security and food sovereignty as aspects of human
rights. Casi, in Chapter 7, investigates the relationship between traditional
food systems and the identity of Sami Indigenous communities. She creates
a theoretical framework drawing from three non-Indigenous fields of study:
food ethics, food security, and food sovereignty. Whereas food ethics dis-
course is used to outline the significance of traditional food in Sami culture,
referring mainly to the accessibility and availability of adequate and sufficient
food for a healthy and active life, food sovereignty is used to highlight the
relationship between food and issues of inequality and injustice and the im-
portance of strengthening local food production. According to her, in order
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to promote the empowerment of local communities, it is essential to decolo-
nise food security and indigenise food sovereignty discourse. In Chapter 8§,
Shishaev et al. discuss issues related to food security management in the
western part of the Russian Arctic, taking information support tasks into ac-
count. They examine key actors, indicators, threats, and existing instruments
for food security management in the Russian Arctic zone, paying attention to
existing relevant data sources, particularly those concerning local food, and
to the food security problems of the Indigenous and rooted populations. The
discussion of the applied ontology in this chapter determines how to assess
knowledge of food security at the individual level and the role of local food
in food security in the Russian Arctic. According to the authors, the pene-
tration of digital technologies coupled with modern intellectual information
processing capabilities offers new opportunities for the effective monitoring
and management of food security. The chapter, therefore, offers findings con-
cerning the use of digital technologies to build effective information support
systems for food security management in the Russian Arctic.

Pursiainen, in Chapter 9, considers three possible scenarios in relation to
food crisis management: radiological fallout and contamination, animal dis-
ease epidemics and the impact of oil spills on fisheries. Focussing mostly on
the EHN, and especially on Finland, he asks whether crisis management sys-
tems are currently in place that could handle these types of crises. Utilising
the crisis management cycle, the chapter reviews in some detail issues such
as risk assessment, prevention, preparedness, response, recovery, and post-
crisis learning. He concludes that sectorial-level crisis management systems
are rather well developed, while a more holistic perspective is missing. In the
following chapter, Soldevila Lafon outlines the challenges of food security
using the food regimes approach. The concept of a food regime allows an
analysis of the role of agriculture and food in different stages of the global
capitalist economy. She confines her discussion to three historical food re-
gimes: the First Food Regime (lasting from 1870 to 1914), the Second Food
Regime (lasting from the end of World War II to the end of the twentieth
century) and the Third Food Regime (which, according to the author, is cur-
rently emerging). Recent agrarian and food crises have highlighted the weak-
nesses of the Third Food Regime in addressing problems of food insecurity,
even in the Global North. Given that the Arctic is especially vulnerable, as
recent adverse external factors (e.g., climate change) are threatening food se-
curity in the region, she analyses the Third Food Regime and the challenges
to food security it presents. According to her, the dynamics of the Third
Food Regime and external factors reinforce each other and undermine food
security strategies in the Arctic, which need particular attention.

The last part of this book, Part I1I, consists of four chapters highlighting
possible future strategies to build resilient food regimes in order to enhance
food security and sovereignty. This part is built on works that offer innova-
tive, inspiring, transformative, and future-forward strategies for a healthy,
equitable, resilient, and culturally diverse future of food security that is
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shaped by the people, communities, and their institutions in the circumpolar
Arctic. Nilsson, in Chapter 11, provides reflections on Swedish food strategies
from a Sami and an Arctic perspective. According to her, a food-secure area
depends, to a large extent, on food imports and national and international
trade. In Sweden, the level of food sovereignty is low and, after the nation’s
entrance into the European Union (EU) in 1995, is rapidly declining. She
stresses that a future sustainable food strategy for Sapmi/Northern Sweden
should be outlined and agreed on by the Swedish government and the Swed-
ish Sami Parliament. It should be product-oriented, ecological, in balance
with nature and based primarily on plants and animals adapted to an Arctic
or sub-Arctic boreal climate zone. The strategy should also specify caloric
values and nutritional content, include local and traditional perspectives,
include strategies for waste reduction, promote knowledge sharing from dif-
ferent knowledge systems and strengthen relationships among all inhabitants
of the area. In Chapter 12, Raheem et al. highlight the gaps that have been
measured by the technological development — the Internet of Food. The au-
thors examine how food security gaps in the EHN can be mitigated by col-
lating data to leapfrog local foods into the digital era via the Internet. They
argue that to achieve sustainability, changes are required in food supply
chains and the entire food system. Consumers need information to make in-
formed choices about what to eat; they need to know where food comes from,
the conditions under which it grew and the food’s nutritional profile. The
food industry has been slow to take advantage of the Internet. According to
the authors, with increasing interest in redistributed manufacturing, circum-
polar regions such as the EHN will need to adapt to digitisation. The Internet
of Food is an emerging trend that will make food traceable, transparent and
trustworthy and empower consumers with more personalised food that ca-
ters precisely to their individual food, diet, and health choices.

Next, Gnutzmann and Spiewanowski investigate the supply of fertilisers
and the role of Arctic deposits in connection to the enhancement of food
security, in Chapter 13. They emphasise that fertiliser supply, in which Arc-
tic resources play a prominent role, is a key element of global food security.
The chapter discusses reserves and production levels as well as the effect
of fertiliser on global food prices. According to the authors, the geological
characteristics and low cadmium content of the Arctic make Arctic fertiliser
particularly valuable, especially as EU food safety regulations tighten. In
Chapter 14, Herrmann et al. show how community-led Initiatives contribute
to shaping the future of food security and sovereignty in Canada. Based on
a number of case studies from Inuit and First Nations communities, the au-
thors identify an array of community-based food initiatives that, according
to them, promote better access to and knowledge of subsistence activities
that encourage local food production, and help reduce inequalities in ac-
cess to a healthy diet. They examine how these initiatives have improved ac-
cess to affordable, nutritious food in remote communities while at the same
time improving food sovereignty and wellbeing and preventing diet-related
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chronic diseases. Finally, in the last chapter, Ouma sheds light on tradi-
tional food knowledge by comparing north—south perspectives, discussing
the views, interests, intuitions, stories, reflections, and experiences shared by
participants in a talking circle. The talking circle was held in 2011 during the
People in Places Conference, which was hosted by the Coastal Community—
University Research Alliance (CURA), a six-year project at Dalhousie Uni-
versity, Halifax. The Coastal CURA focusses on the inclusion of Indigenous
communities in integrated resource management processes and explores the
use of local knowledge to address food security. Ouma analyses key mes-
sages that raise important issues about the relationship of the biocultural
diversity web with food security and governance. According to her, embrac-
ing Indigenous cultural practices related to food systems, food security and
governance could help engage and inform mainstream official policies in the
challenges of food (in)security, both in the Arctic and beyond.
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Introduction

Lofoten is an archipelago located in Nordland county in northern Nor-
way. National and foreign travellers see it as exotic, and it is a remote yet
popular destination. Lofoten is characterised by high, steep mountains and
dramatic, abrupt peaks, untouched portions of land, beautiful beaches and
bays, and the rich, open ocean surrounding the islands.

Despite its location in the Arctic Circle, the archipelago has relatively
mild temperatures and a subpolar-type oceanic climate. This temperature
anomaly is caused by the Gulf Stream. The North Atlantic Current and
the Norwegian Current, both extensions of the Gulf Stream, contribute to
higher temperatures at this high latitude.

Arctic societies have flourished for thousands of years along the coast;
their livelihoods have always been strongly connected to the sea. In Lo-
foten, the earliest archaeological sites evidencing human settlements are
about 5,500 years old (D’Anjou et al. 2012). The presence of the Atlantic
cod (Gadus morhua) has been of pivotal importance for the subsistence and
development of early and modern societies in this region.

Drying is one of the oldest food preservation methods known to man-
kind. To secure nutritious food supplies throughout the year, northern Nor-
wegians learned to preserve fish, particularly Atlantic cod, by hanging it
until it dried. The end result is a product known as stockfish. It can have a
shelf life of more than five years.

Although much has been written about stockfish, fisheries, and the eco-
nomic importance of fish for the country (i.e., Hovelsrud et al. 2010; Per-
dikaris 1996; Sgnvisen et al. 2011; Serheim 1997; Standal and Senvisen 2015;
Standal et al. 2016), few current or contemporary studies address changes
in the transmission of traditional knowledge in an Arctic marine context.

This chapter explores the importance of stockfish today, especially its sig-
nificance for food security in Lofoten and the Arctic region. It particularly
focuses on the transmission of traditional knowledge involving stockfish.
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The potential of stockfish to enhance food security and the resilience of the
local food system is highlighted as well.

Resilience refers to the degree of a system’s ability to withstand a shock
and remain stable, to promptly adapt to new situations, or to function
unhampered by catastrophic changes (Pingali et al. 2005). Household
production of stockfish provides a long-lasting source of nutritious food,
contributing to the resilience of the local food system.

In the Arctic, foods sold in stores are often imported from ecosystems
located far away. Consequently, their availability and prices can be affected
by changes in ecosystems and markets elsewhere in the world (Nilsson et al.
2013a, 114). To examine the resilience of Arctic food systems, the multiple
variables and current changes that affect Arctic food security must be un-
derstood (Nilsson et al. 2013a). This chapter seeks to contribute by shedding
light on this topic.

The chapter uses historical and archaeological sources along with the
findings of ethnographic research conducted in May and July 2018 in the
Lofoten archipelago. The first part of the chapter addresses the particu-
larities of the region’s climate, environment, and geography. These par-
ticularities create the conditions that allow the production of stockfish.
Next, the process of hanging and drying codfish to make stockfish is ex-
plained. The longstanding historical importance of stockfish to Norway is
also explored.

After evaluating and contextualising the importance of stockfish to the
region’s food security in the past, this chapter examines the changes sur-
rounding the transmission of traditional ecological knowledge (TEK) and
the present concerns of local inhabitants about its transmission. Original
fieldwork findings are summarised in this section. The findings from the
interviews, conversations, participant observation, and other fieldwork con-
ducted in Lofoten are discussed. The implications of these findings are also
explored, particularly in relation to the potential of stockfish to enhance or
strengthen food security and the resilience of the local food system.

Methodological considerations

This study was conducted in the town of Svolver on the island of Svineya
and in the villages of Kabelviag and Henningsver in Lofoten. These areas
belong to the Vagan municipality in Nordland county. Svolver is the ad-
ministrative centre of the municipality.

These locations were chosen for their proximity to each other and ge-
ographical accessibility and because they have been traditional northern
Norwegian fishing villages for thousands of years (D’Anjou et al. 2012).
Svolver has 4,630 inhabitants (SSB 2017); Kabelvag and Henningsvar have
1,801 and 457 inhabitants, respectively (Vagan kommuneplan 2017).

Social science research methods, including participant observation and
other ethnographic methods, were used. In participant observation, the
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researcher spends time with the local community and takes part in at least
some activities in the community (Becker and Geer 1957). In this ethno-
graphic method, data are collected by observing the behaviour and expe-
riences of the participants in particular social contexts. This method also
considers participants’ own interpretations of their experiences and behav-
iours, as these are often shaped by the constraints of their society (Dewan
2018). As such, rather than ‘studying’ people, ethnography means ‘learning’
from the people we encounter (Spradley 2016, 3).

Qualitative data collection methods, such as semi-structured interviews
and formal and informal conversations, were employed. Central themes and
arguments that illustrate the perceived importance of stockfish were identi-
fied from the responses. Among these, several points were highlighted: the
availability of stockfish; its financial benefits and the security it offers (at the
local and national levels); its nutritional content and other health-related
aspects; its role in decreasing dependence on imported foods; the lifespan of
stockfish; and its cultural, social, and historical dimensions. In total, about
15 people (male and female) aged 1685 participated. Some of the partici-
pants were locals that the researcher met during the first field trip and their
friends and relatives. They were contacted via snowball sampling. Other
participants were local people of diverse backgrounds who willingly initi-
ated contact. These participants learned about the study from an article in
the local newspaper or through social media.

Informal conversations with locals and travellers also took place on the
main square or in the open marketplace in Svolvaer and other public places.
All semi-structured interviews were audio-recorded. When I was invited to
continue the conversation at the homes of local families, only written notes
were taken. The study followed the guidelines of the Norwegian Data Pro-
tection Centre (NSD 2018). All information was anonymised. Personal or
sensitive data about the participants were not recorded.

The questions in the semi-structured interviews addressed the transition
of traditional, local knowledge within families and the local community.
The importance or lack of such knowledge and changes in its transmission
were addressed. Further, the questions allowed the participants to express
their opinions about food security in the region and the role stockfish plays
in it.

Stockfish

Stockfish is cod fish (particularly Atlantic cod) that has been dried solely
by exposure to cold wind and air. Unlike other fish-preserving methods, no
salt or other additive is used. The production of stockfish is common in the
Lofoten and Vesterélen islands; it requires very specific climatological con-
ditions which are perfectly met in these two parts of Norway.

Traditionally, cod are fished during the winter and then gutted and be-
headed. The bodies are then hung by the seashore on traditional wooden
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Figure 1.1 Stockfish hanging from the racks in Svineya, Lofoten. Photo by the
author.

racks known as /ijell. The fish are usually hung to dry from January to ecarly
April. They are placed at particularly windy locations to air dry gradually.
Very cold nights freeze the fish, while daytime temperatures thaw them
slightly (Perdikaris 1999). These small but continuous temperature varia-
tions are all that is needed to produce high-quality stockfish. Once dried,
stockfish has a storage life of several years (Figure 1.1).

In Norway, cod fisheries are seasonal and rely on cod spawning areas
that extend from Troms to Mere (Sunnana 1992, in Perdikaris 1999). Cod
traditionally migrates from the southern part of the Barents Sea to the Nor-
wegian coast in the winter and early spring. The spawning grounds are very
extensive and close to the shore (Nakken 1993). This enables fishermen to
harvest a great deal of fish.

The special climatological conditions of Lofoten deserve some attention.
The climate of Lofoten is abnormally mild for its Arctic latitude due to the
warm streams from the North Atlantic Drift (Ryvarden 1991), also known
as the Gulf Stream. The archipelago experiences strong winds, particularly
in late autumn and winter. Snow and sleet are not uncommon in winter,
when cod are fished. The cold winds and temperature variations enable the
production of stockfish (Figures 1.2 and 1.3).

‘Stockfish built this nation!’: stockfish through history

As the Norse King Sagas of Snorre Sturlason (1226, in Aak et al. 2011) men-
tions, fish-drying techniques in northern Norway date back more than 1,000
years ago. Archacological research in the Norwegian Arctic indicates that
intensive dried fish production extends back into the Iron Age (ca. 500 BC),
giving cured cod a substantial role before the historical stockfish trade that
began around 1200 AD (Perdikaris 1999).
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Figure 1.2 Fish hanging and drying from racks in Svineya, Lofoten. Photo by the
author.

Figure 1.3 Stockfish production in Svineya, Lofoten. Photo by the author.

Jenssen (2012, 8) asserts that without cod, the Vikings would not have sur-
vived. Lacking salt, they learned to dry cod. It soon became an important
source of food and trading item. Dried fish were taken on sea journeys. As
a nutrient-rich food with an unlimited expiration date, codfish enabled the
Vikings to survive long trips to Greenland, Europe, and the United States of
America, which they reached 500 years before Columbus’ arrival.

Preserving fish has long been important, not only among northern Nor-
wegians, but also among Sea Sami populations, especially because of local
variations in the use of natural resources (Berg 2014). Commercial fisheries
began using traditional hanging and drying methods around 1150-1200 AD
(Bertelsen 1992); at that time, Lofoten and Vesteralen provided stockfish to
urban and rural populations.
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During the fourteenth century, the Hanseatic League monopolised the
distribution of stockfish, which was mostly exported from Lofoten to north-
ern Norway. The Hanseatic League was a German trading company that
operated in the North Sea and Baltic Sea regions. They established an office
in Bergen between 1360 and 1761.

While massive amounts of stockfish, cod liver oil, hide, butter, fur, and
tallow were exported from the North, grain was imported from the Baltic
countries. Norway thus received goods such as flour, malt, salt, beer, and
hemp, along with fabrics, hardware, and glass (Trebbi 1996).

(Insert picture: Hanseatic League headquarters and storage rooms are still
well preserved in the city of Bergen on the western coast of Norway.)

Stockfish provided a vital source of revenue for the king and church, and
became an essential object of regular tax policies in the kingdom of Nor-
way (Bjeorgo 1986, 42). It was cod that gave Norway the economic power
to establish churches and cathedrals, to consolidate the monarchy, and to
establish bureaucracy, government, and a parliament (Jenssen 2012). The
city of Bergen would not have flourished without stockfish. As many study
participants expressed it: ‘Cod and stockfish built this nation!’

Today, most people have modern refrigerators and freezers that can pre-
serve fish and other foods for months. However, many people in Lofoten
still produce their own stockfish. Many participants in this study (or their
friends or relatives) produce stockfish for household consumption. This
seems to indicate that many Lofoten households still preserve fish in tra-
ditional ways by hanging it to dry. It is certainly not uncommon to see the
fish left to dry on balconies or in other ventilated areas in local houses.
Some also buy stockfish from local sellers or producers. The practice and
knowledge involved in producing, keeping, preparing, and then consuming
stockfish deserves further exploration.

Exploring traditional ecological knowledge

TEK includes multiple bodies of knowledge accumulated over many gen-
erations (Drew 2005; Ruddle 1993). It results from the interactions between
people and the natural world; it is accrued through trial and error and
transmitted to future generations orally or through practical experience
(Drew 2005; Ohmagari and Berkes 1997). Thus, TEK constitutes a way of
knowing, and as such, it shares some characteristics with Western science.
For instance, both are based on collections of observations (Berkes et al.
2000). TEK and Western science do have differences as well. Anthropol-
ogist Claude Levi-Strauss argues that they represent two different ways of
acquiring knowledge about the universe. In his words, ‘the physical world is
approached from opposite ends in the two cases: one is supremely concrete,
the other supremely abstract’ (Levi-Strauss 1962, in Berkes et al. 2000).
Despite the validity and importance of TEK, it should be noted that, to-
day, due to changing environmental and socio-economic conditions, not all
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traditional practices around the world are ecologically wise or adaptive (Berkes
et al. 2000). It is beyond the scope of this chapter to discuss maladaptive TEK
practices in other regions or cultures, but they should be acknowledged.

In the literature on ecological knowledge and coastal societies, another
important term, local ecological knowledge (LEK), is often used. LEK is
the knowledge that a particular group of individuals have about their local
ecosystems. Unlike TEK, LEK does not necessarily involve cultural or his-
torical continuity regarding the use of resources (Olsson and Folke 2001) or
transmitted practices. The production of Lofoten’s stockfish entails the cul-
tural transmission of preservation practices that have been done for many
generations and can be traced back to Viking times. Thus, the practice itself
involves the continuation of historical and cultural values.

TEK about food preservation techniques has long played an important
role in food security for the peoples of the Arctic (Bergman et al. 2004; Per-
diakaris 1999). Later, in the seventeenth and eighteenth centuries, as Sweden
expanded its imperial ambitions, it turned to the North — not just for furs,
but also for meat and stockfish to feed its growing armies (Lundmark 1989;
Wheelersburg and Kvist 1996, in Green 2016, 83).

Another example of the importance of TEK in the Arctic regions can be
found in Norwegian explorer Roald Amundsen’s 1911 expedition; he became
the first man to reach the South Pole. He took pemmican, a highly nutritious
food made by drying or smoking meat, to the South Pole. Along with salted
fish, this was one of the main foods for the expedition crew. Amundsen’s
observations and integration of traditional adaptation strategies and foods
of Arctic indigenous groups allowed him and his team to finish their expe-
dition in good health.

It can be argued that traditional preservation techniques emerged from ne-
cessity. Just like northern Norwegians settled in Lofoten, Arctic Indigenous
groups, such as the Sami, lived in Lofoten as well (NRK 2017). However, little
is known about their time there or how they lived. It is known that the Sami
settled in other parts of northern Norway and developed different subsist-
ence strategies. For instance, they hung and dried fish that they subsequently
stored. This helped them survive in environments that experienced strong sea-
sonal fluctuations that affected productivity and the availability of resources.

The transmission of TEK in Lofoten

In the Lofoten archipelago, the transmission of TEK about the practice of
drying cod has not stopped. The fish are dried mainly during the months
of January to early April. Some people produce stockfish for household
consumption; other individuals and companies produce it to sell it. This
practice has continued, presumably almost unchanged, for over a thousand
years. The unsalted fish are hung without any additives; merely the power
of nature and the right environmental conditions allow it to dry gradu-
ally. Several interviewees asserted confidently that this food preservation
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practice ‘continues to be the same one we learned from our ancestors’. How-
ever, it does seem that several small changes have occurred as the knowledge
was transmitted and the newer generations received it and put it in practice
(Figures 1.4 and 1.5).

Figure 1.4 Stockfish produced at home by a woman in Henningsvear. Photo by the
author.

Figure 1.5 A closer look at fish left to dry. Once stockfish is produced, it will be used
for household consumption or sold to travellers. Photo by the author.
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Today, nearly everything can be bought from supermarkets, and food is
usually stored in refrigerators and freezers for later consumption. People
are highly dependent on imported foods. They also depend on electricity
and digital services that monitor temperatures and function of freezers in
supermarkets and in institutions such as hospitals.

For a society’s or culture’s TEK to be passed on to newer generations,
younger people must have a continuing need for or interest in putting
such knowledge into practice. Therefore, this study sought to explore
whether members of the younger generations were interested in TEK
about stockfish, including fishing, producing, preparing, and consuming
stockfish.

Only three study participants reported that they sometimes fished for cod
to produce stockfish. When they did, it was a social activity often involving
friends and relatives of their own age or older. They also reported that their
children were ‘not that interested’ in joining these activities and preferred to
do other things. Other participants said they bought fish from local fisher-
men to produce stockfish themselves.

Producing stockfish entails gutting the fish and removing the heads.
The fish are then hung on balconies or in other open areas. The cold winds
and temperature fluctuations then handle the drying process. Both male
and female participants produced stockfish in this way at home or, in a
few cases, in small designated areas at properties they owned. Only one
woman reported that her oldest daughter gladly joined her in producing
stockfish for sale and for consumption by the family. Some male partic-
ipants reported that a son joined them in cleaning and hanging the fish.
One man with one daughter and two sons (aged 10, 15, and 20, respec-
tively) said, ‘I must pass on this tradition to my kids as well’. He also
reported that his children were ‘picky and difficult’ and less interested
than in his own generation or previous ones in fishing or in drying and
cooking fish.

Despite several reports of children’s reduced participation, several people
mentioned that their children had ‘observed the process itself” on repeated
occasions without taking part. This may indicate that TEK is still transmit-
ted to younger generations, albeit in a more limited way.

The preparation of stockfish dishes in most households involves adults
rather than children and is a very social occasion. Close friends and rela-
tives are often invited to help as some of the dishes are time-consuming to
prepare. Some children and teenagers occasionally observe or participate
in this process.

Aside from one family that ate a primarily vegetarian diet that rarely in-
cludes fish, most participants reported eating stockfish every month. Fam-
ilies” annual consumption of stockfish ranges from around 15 to up to 30
times a year. Klippfisk (bacalao), buknafisk (semi-dried fish), and stockfish
are some of the preferred types of dried fish. Many families also produce
stockfish snacks.
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Some interviewees strongly believed that their teenage children or grand-
children and their friends would see the value in producing, preparing, and
eating stockfish when they reached adulthood. One added:

When one grows up or becomes an adult, then one starts to see the
value in cooking food that takes more time to be cooked. For example,
traditional food made for holidays or special occasions. You put more
of your soul in that, you work a bit extra hard and continue the prepa-
rations and cooking during the weekend.

Similarly, a local man from Kabelvag commented:

I believe the younger generations will appreciate stockfish more when
they become older. It is difficult to get them to consume stockfish. It
must be finished soaking and ready. This means it must be frozen. It
can then easily take a day before it is dethawed. Then we have the same
problem again. I hope they will see the value and joy in the old tradi-
tions. It is important that [those traditions] do not die.

Another man who hung and dried fish with friends added, “We do this so
that we can have food we can consume all throughout the autumn and win-
ter.” He reported that unlike his children, nieces, and nephews, the children
of one of his friends sometimes helped clean, hang, and cook the fish. Like
several other participants, he pointed out that today, it is difficult to recruit
people to fish, produce, or cook stockfish. According to these participants,
many modern Norwegians prefer office jobs to traditional occupations. A
local chef noted, ‘I see it is difficult to recruit people to work as fishermen,
farmers, chefs, or cooks. These days, everybody wants to sit in an office.’

Although many locals produce stockfish and eat it throughout the year,
many also buy stockfish from companies and local producers. Some partic-
ipants pointed out that today, it is mostly Eastern Europeans (particularly
Polish men) rather than locals who work in the fish landing and process-
ing facilities. This was corroborated during a field visit. Since cleaning and
hanging fish for stockfish production is a seasonal job, it is not appealing
to most Norwegians, who prefer jobs that offer steady year-round incomes.
Therefore, several study participants expressed concern that foreign work-
ers were not being taught the traditional way of hanging fish from the racks,
which could lead to a decrease in the quality of stockfish.

This concern is illustrated in three comments by participants. One said,
‘The fish must be cleaned and hung with its back facing south-west and its
abdomen facing north. If this is not taught to the Polish and other foreign
workers, the stockfish will be low quality’. Another commented, “Trying
different ways of hanging the fish has taught us that the “old ways”, the
ways of our ancestors, are the best way to hang the fish’. A third participant
expressed it more dramatically: “Very few Norwegians know the history of
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stockfish; even fewer know how it should be hung. This knowledge is almost
disappearing’.

Most study participants were adults who had children, nieces, or nephews;
some even had grandchildren. One concern that came up often in the con-
versations was decreasing interest in eating, cooking, and producing stock-
fish. Most participants said that young people and young adults seemed to
prefer fast food these days. It is primarily adults who take the initiative to
produce and cook stockfish. As one put it, “They prefer foods that can just
be reheated or microwaved and eaten because they take less effort and time
(...); such foods are not always the healthiest option’.

Another participant pointed out that the food and advertising industries
had strongly influenced food preferences, saying, “The big capital invested
in advertisement campaigns also dictates a trend of consumption. TV and
media, in different ways, encourage fast food and associate it with being
cool, popular, good, trustworthy, and casual’. Another woman remarked,
‘In supermarkets, convenience food is abundant. Frozen heat-and-eat food
is available and shelved at eye level. There are many sweets and unhealthy
snacks...but what about stockfish and dried fish products? How much
high-profile placement and advertisement do they get?’

The comments above illustrate that food preferences and traditions are
not static. Time and societal changes can significantly impact food pref-
erences, and this can in turn decrease interest in a specific food item and
perceptions of its value. However, the fact that older generations said they
valued and appreciated stockfish and therefore continued to produce it for
household consumption deserves attention. The following section considers
why locals still consider stockfish important and the production and con-
sumption of stockfish a valuable tradition worth continuing.

Stockfish and its importance for food security

According to the Food and Agriculture Organization (FAO 1999), to be food
secure, individuals and communities must be able to reliably access food.
Moreover, sufficient nutritious food must be available, and that food must be
of an acceptable quality to meet dietary needs. In short, food security is having
physical and economic access to adequate quantities of safe, nutritious food.

In light of the findings of this study regarding (particularly) younger
locals” decreased interest and participation in the TEK and practices sur-
rounding the production of stockfish, an essential question remains. In to-
day’s society, is TEK about stockfish still important, and if so, how or why?

This study’s findings strongly point to the potential role of stockfish as a
contributor to food security in Lofoten. In all 15 open interviews, partici-
pants indicated that stockfish was important in today’s society, and different
reasons were given to support this argument. The bar chart (ranging from
0% to 100%) in Figure 1.6 summarises the reasons given. These answers will
soon be further explored in the context of food security.
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I, = "
Itis a sustainable economic activity 80

Itis nutritious 100

Decreases dependence on imported foods 60

It can last for 5 years or longer as it is, without
refrigeration

100

Itis easy to digest/not a heavy food |
Itis a strong marker of national cultural identity

It carries valuable history and tradition

It helps the local and national economy

Itis a healthy, “clean” and natural food free from additives

Figure 1.6 Bar chart illustrating the importance of stockfish, according to local
inhabitants.

Availability and access are very important aspects of food security. Once
dried and ready for consumption, stockfish can be eaten in all seasons and eas-
ily stored at home. Stockfish is currently exported to different countries. Among
these, Italy represents the biggest market. However, the fact that stockfish can
be produced at a local, household level and can provide a year-round source of
protein and nutrients means that it can enhance food security in Lofoten.

The production of stockfish is also considered a sustainable economic ac-
tivity. Strong national regulations apply to commercial cod fisheries. They
regulate how much fish can be fished, during what seasons, and in what ar-
eas. However, there are also some threats to the sustainability of the marine
ecosystem. Many locals mentioned that they participate in local organisa-
tions that monitor the protection of the marine ecosystem of the Lofoten ar-
chipelago and the islands of Senja and Vesteralen. Some primary concerns
relate to the possible impacts of oil extraction, ship pollution, unsustainable
tourism, and perceived climate change.

A local civil organisation, ‘Peoples’ Action for an Oil-Free Lofoten, Vest-
eralen, and Senja’ (Norwegian: Folkeaksjonen oljefritt Lofoten, Vesterdlen
og Senja), brings many local inhabitants, activists, and even politicians to-
gether every year. Their gatherings disseminate information and organise
collective action to fight state or private corporations seeking access to these
Arctic regions to search for oil. All interviewees in this study expressed con-
cerns about the possible threats oil extraction poses to the region’s food se-
curity. They emphasised that the oceanic ecosystem is delicately balanced,
and should an oil spill occur, many fish would die or simply not even be born.
After a fish’s eggs have been laid, the natural process of hatching would be
interrupted by oil or other pollutants in the water. Without cod, stockfish
and other fish products could no longer be produced.

Traditional food is an essential element of culture and an important source
of nutrients (Nilsson et al. 2013, 818). Many locals highlighted the nutritional
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content of stockfish along with its other healthy attributes. Stockfish is one
of the richest existing protein sources; just 100 grams of stockfish contain
79 grams of pure protein. It also contains many important B vitamins (such
as thiamin, riboflavin, and niacin), minerals (such as iron and calcium), and
omega fatty acids (Norwegian Seafood Export Council 2018).

Stockfish also reduces the region’s dependence on imported foods. One
kilo of dried stockfish is equivalent to approximately five kilos of fresh fish
(Norwegian Seafood Export Council 2018). One participant said: ‘Norway
imports many items from all over the world. And they take it for granted that
this will continue indefinitely’. Such expressions are supported by statistics
from the industry and food sectors. Today, Norway produces only 40% of the
food that is consumed in the country (Agricultural Cooperatives in Norway
2018). The nation is thus highly dependent on imported foods. Some of the
most important imported food staples are meats, cheeses, and vegetables.
Rainfall was lower than usual in Norway and much of Europe in 2018, which
affected production and the prices and availability of certain foods. Since
stockfish is highly nutritious and easy to store, it could help enhance local or
regional resilience if the usual flow of imported foods were ever interrupted.

Another advantage of stockfish is its shelf life; it can be preserved for
years without much effort. In the homes of some local inhabitants, dried fish
hangs from the veranda, or new and old stockfish is stored in a designated
room. When it is needed, the stockfish is soaked or watered for several days
(usually an entire week) and then cooked in different ways. After a week of
watering or soaking, the fish has grown several times larger, recovering its
original size. The ability to inexpensively produce and store a highly nutri-
tious food that can last for years significantly improves the food security of
individual households. Although stockfish is usually said to last for two to
five years, three study participants said they had eaten ten-year-old stockfish
that still tasted good and retained its nutrients.

Furthermore, stockfish does not always have to be soaked before con-
sumption; it can also be eaten as-is after drying. Many participants said they
use a hammer to break it into small pieces to eat as snacks. It is also easy to
digest. Some participants consider this important, commenting that many
processed foods or foods high in starch or sugar had undesirable effects on
their digestion. Therefore, many companies sell stockfish as a snack in Nor-
wegian supermarkets (Figures 1.7 and 1.8).

There is also a social and cultural dimension and value to traditional food
and food supplies in local and Indigenous communities (Hossain 2017; Nils-
son et al. 2012, 2013). Food and ancestral knowledge about food help build
cultural and personal identity, as they are part of a cultural heritage (Royal
Commission on Aboriginal Peoples 1996, 194, in Ford 2008). Participants
often stressed that they and their ancestors grew up eating stockfish and that
‘it was part of their culture’. Several mentioned that they brought stockfish
with them when they left Lofoten for a visit or to relocate and introduced it
to new friends and acquaintances.
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Figure 1.8 Stockfish snacks made from different kinds of cod. Photo by the author.

In the main square, I initiated conversations with national and foreign trav-
ellers. Norwegians from the South or the West Coast, for example, bought
many kilos of stockfish and other dried fish products such as buknafisk (half-
dried fish) or bacalao (dried salted fish) to take home. Some had a parent
who had emigrated from northern Norway to other parts of the country and
that they ‘taught them about their culture and how good stockfish was’. As
a result, they grew up eating stockfish and other dried fish products. Simi-
larly, one Norwegian man who bought stockfish in Lofoten was married to
a Philippine woman. He said that teaching her about his culture and north-
ern Norway ‘meant teaching her about stockfish and enjoying stockfish as a
snack and in meals’. A young woman who originally came from Lofoten had
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moved to southern Norway and returned to Lofoten on vacation. She and her
husband bought many kilos of stockfish to take home. The husband said that
he had learned to appreciate stockfish a few years before when they started
dating; she and her family had invited him to eat stockfish at their home.

Locals also mentioned the value of the history and tradition surrounding
stockfish. As one said:

When we know the history and meaning of stockfish, we appreciate it
more. At the same time, it seems that society has changed so much. The
values around food have changed. People want things that can be made
fast, like pizza or unhealthy foods. I would call this ‘a new life philoso-
phy’ built on the idea that everything should be fast, because one must
work, maybe one is too tired (...), but other people still appreciate other
values, such as stockfish and good food. There are foodies; there are
people who are interested in the history and nutrition of our traditional
food. This is important for the security of the region.

Another participant pointed out that ‘the most important value in it [stock-
fish] is the history and tradition it carries. It is important to take care of that;
big parts of Norway are built on stockfish’.

Statements like these stress the importance of the historical knowledge
embedded in the traditions surrounding stockfish. As mentioned earlier in
this chapter, stockfish has played an important role throughout Norway’s
history, providing high revenues as an export and fostering economic devel-
opment. Concomitantly, this fostered urban, cultural, and social develop-
ment that has benefited Norwegian society for centuries.

All participants stressed that stockfish still contributes substantially to
the local and national economy. It is a source of income for the many peo-
ple involved in its local and national production and sale. Beyond that, at
the industry level, in 2017 alone, Norway exported stockfish for 645 million
kroner (Norges Sjematsrad 2018). Stockfish is imported primarily to Italy,
Nigeria, the UK, and the USA.

Some concerns were also raised about the sale of stockfish, specifically the
stockfish bought from Iceland and sold to tourists and travellers in Lofoten.
Since electricity is cheaper in Iceland, stockfish is produced faster there by
drying the fish artificially. A local commented, ‘Some of the stockfish sold
at some of the shops or kiosks in Lofoten features the name “Lofoten,” but
if you read the back of the package, you’ll see it’s fish from Iceland’. Another
added, ‘People are being misinformed. Fish dried artificially in Iceland is
sold and advertised as though it were produced locally’.

Finally, local participants said they valued locally produced stockfish be-
cause it is a healthy, ‘clean’, natural food free from additives. Some expressed
concerns about genetically modified foods or unhealthy convenience foods.
Participants said they feel comfortable eating local stockfish as they know it
is healthy and does not contain any harmful additives.
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Discussion

The opinions, experiences, and perspectives of local inhabitants on the
importance of stockfish and TEK highlight the contemporary social, eco-
nomic, and cultural importance of this traditional food. Currently, stock-
fish represents an important source of income for the region and for the
sectors and the people involved in the fishing, production, and sale of the
end product. However, beyond this, the stockfish in individual households
may have the potential to prevent food insecurity. Its nutritional proper-
ties and long shelf life and the fact that it can also be consumed without
additional preparation enable it to contribute to the region’s resilience and
decrease its vulnerability.

The household production of stockfish can foster resilience. As previously
discussed, currently, about 60% of the food consumed in Norway is imported.
In the event of a crisis or short-term event preventing access to the imported
foods that the region and country depend on, stockfish could help households
maintain food security. It could also increase food security in the event of an
electrical or digital failure or a security breach affecting the operation of freez-
ers or refrigerators at supermarkets, a problem that could lead to a food short-
age. As recently as 2019, it was reported that the freezers belonging to some
supermarkets, food stores, and hospitals in different countries could easily be
accessed online, an indication of their potential vulnerability (Brombach 2019).

Storms and extreme weather are also a concern to several municipali-
ties in northern Norway because they may threaten electricity supply, block
roads, and even isolate communities (Hovelsrud et al. 2010, 36). This can
cause food security concerns that include serious disruptions of food sup-
plies, particularly due to infrastructure failures or challenges in distributing
food (Hovelsrud et al. 2010; Nilsson et al. 2013).

Currently, northern Norway is considered a food secure area, because ‘all
people, at all times, have physical and economic access to sufficient safe and
nutritious food to meet their dietary needs and food preferences for a healthy
and active life’ (FAO 1996, in Pinstrup-Andersen 2009, 5). However, this region
depends to a large extent on imported food and on national and international
trade (for another example of this in the European North, see Chapter 11).

In a food emergency, local and traditional foods such as stockfish may
substantially decrease the dangers of dependency and reduce hunger while
providing adequate nutrition. Intervention strategies that aim to increase
the resilience of the local food system should therefore include TEK. Rein-
forcing TEK and its transmission, particularly TEK about stockfish, could
play a key role in avoiding food crises.

Globally, TEK about food and natural resources is under great threat (see
Chapter 15 of this volume). The findings of this study seem to indicate that
there are changes in the transmission of TEK. Newer generations appear to
be less engaged or interested in participating in the production of stockfish
and preparation of stockfish dishes than previous ones.
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Sixty percent of this study’s participants expressed concerns over the per-
ceived ‘loss’ of the local and national history surrounding stockfish. Based
on personal experience, many said that youth and younger generations
knew very little about the role of stockfish in Norway’s history. Many com-
mented that young people preferred convenience foods to traditional ones
such as stockfish, and that they believed that perhaps only upon reaching
adulthood would the new generation understand the value in stockfish and
stockfish meals. The same could be said about its potential to increase the
society’s resilience.

Concerns about the transmission of knowledge related to the production
and preparation of stockfish lead us to reflect on how this knowledge should
be preserved. Several study participants suggested that the history and impor-
tance of stockfish should be taught in schools, along with how to prepare it.
They believe this would be a good way to interest children and youth in contin-
uing the tradition of preserving fish and ensuring that their households have
access to local, nutritious food all year. Undoubtedly, multiple strategies could
be used to strengthen the TEK about stockfish acquisition, production, prepa-
ration, and consumption. Further studies in the region, especially studies in-
cluding younger participants, are therefore suggested. Such research could be
used to plan strategies that include promoting stockfish to enhance the resil-
ience of the local or regional food system and overall societal resilience.
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2 Traditional reindeer rangeland
management and a (human)
rights-based approach to food
sovereignty

Assi Harkoma and Bruce C. Forbes

Introduction

Rangeland conditions and shrinking operational space in Finland

The reduction in extent of viable reindeer pastures is creating challenges and
constraints (see Forbes 2006; Kitti et al. 2006; Magga et al. 2009; Johnsen
2014; Kumpula et al. 2014) to food sovereignty all over Sapmi. For Finnish
reindeer herders, the situation is especially severe. In Finland, the extent
and productivity of lichen-dominated winter pastures in particular have
decreased and, since World War II, lichen cover has decreased in fell areas
(‘Avoimuutta poropuheisiin’ 2016), where reindeer herding is an important
source of livelihood for the Sami. Such of reindeer pastures could jeopard-
ise the ability of the Sami to practice traditional reindeer herding and pro-
duce reindeer meat in traditional ways. A combination of factors affect the
quality and quantity of pasture vegetation, including trampling of lichens
during the snow-free season, climate change, altered or degraded pasture
lands (Forbes 2006; Kumpula et al. 2014), regulatory challenges (Kitti et al.
2006; Magga et al. 2009), other uses of the land, and increased human ac-
tivities with numerous economic interest (Pape and Loffler 2012; Kumpula
et al. 2014; Saamelaiskardjat 2016). The situation has led to a heated public
discussion.

In this discussion, reindeer herding itself is often presented as the greatest
threat to nature in the fell areas of Finnish Lapland (Ruukki 2016; Jarvinen
2017a, 2017c). Sami reindeer herders are accused of damaging the pastures —
destroying biodiversity, including rare plants (Kivipelto 2016; Mainio 2016;
Valikainen 2017; Jarvinen 2017¢c, 2018a, 2018b; Kyrdlahti 2019; ‘Naali ei ole
ainoa uhattu’ 2019), increasing erosion (Ruukki 2016), and negatively im-
pacting ecosystems (Valikainen 2017; Jirvinen 2017a) — by herding reindeer
in Sami herding areas. According to the public discourse, the problem is
‘overgrazing’ (‘Avoimuutta poropuheisiin’ 2016). Sami herders are held re-
sponsible because they have grown their herds and exposed the plants to in-
tensive, long-term grazing, and associated trampling. As a result, available
pastures cannot provide enough winter fodder for the animals because the
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lichens do not have enough time to regenerate (Jirvinen 2017a). Supplemen-
tary feeding is now needed in winter to keep the reindeer alive (Mainio 2016);
this allows herders to further increase herd sizes (‘Avoimuutta poropuheisiin’
2016; Ruukki 2016; Vehmas 2016b). Thus, the media-driven discourse charac-
terises this form of livelihood as ‘intensive livestock farming’ (Ruukki 2016;
Vehmas 2016b), which is ethically, economically, and ecologically unsustain-
able (Ruukki 2016; Jarvinen 2017b). Reindeer are ‘killing the unique nature
in the fell areas’ (Vehmas 2016b) and reindeer herders are ‘committing an
environmental crime’ (Valikainen 2017).

While these public discussions have created a narrative focused on the
‘overgrazing’ of ground lichen, the strongly negative tone of the public dis-
course to date has been driven by non-experts in rangeland ecology and
management. More balanced scientific analyses have been published over
the past decade or so (Forbes 2006; Helle and Jaakkola 2008; Forbes and
Kumpula 2009; Forbes 2010; Kumpula et al. 2014). According to these sci-
entific overviews of Finnish reindeer rangelands and the increase in supple-
mental feeding, the underlying causes are far more complex and nuanced
than portrayed in the media.

The narrative regarding ‘overgrazing’ becomes problematic when it dis-
seminates misleading information about the reasons underlying its nar-
row focus on the decline of formerly lichen-dominated winter rangelands.
The public discussions comparing the conditions of lichen pastures in the
Finnish—Norwegian border zone provide a perfect example of such an over-
simplified narrative. Several newspapers have published articles and opinion
pieces about oversized reindeer herds demolishing the lichen on the Finnish
side, supporting these claims with images of the lichen pastures around the
border (Ruukki2016; Jarvinen 2017a). Yet rangeland researchers do not deny
the fact that declining pasture conditions are a significant problem in the fell
areas (Forbes 2006; Vehmas 2016b; ‘Lapin luonto tuhoutuu poronhoidon
vuoksi viittdd tietokirjailija’ 2018). There are clearly visible differences
in the amount of ground lichen in Enontekié (Finland) and Kautokeino
(Norway), but the number of reindeer is approximately the same (2.5-3.5
reindeer per square mile on both sides of the border) (Oksanen et al. 2016).
Therefore, the size and density of the respective herds do not fully explain
the quality and quantity of Finnish fell lichen pastures (Oksanen et al. 2016).
However, there are significant differences in seasonal grazing and, espe-
cially, summer trampling pressure on the Norwegian and Finnish sides of
the border (Kumpula 2006, 172). The lichen in Finland has decreased since
the 1970s because the reindeer ‘double graze’ the same pastures through-
out the year (Forbes 2006, 19). The reindeer consume ground lichens from
beneath the snow cover in winter and trample the dry lichen in summer
(Forbes 2006, 19; Helle and Jaakkola 2008; Lavia 2016; Oksanen et al. 2016;
Vehmas 2016b). In Norway, reindeer are managed differently and only
have access to the lichen rangelands near the border during the winter.
In Norway, Sami herders have continued to practice traditional herding
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migration — reindeer are herded from coastal summer pastures to inland
winter pastures near the Finnish border (Kumpula 2006, 167; Lavia 2016;
Oksanen et al. 2016; Vehmas 2016b).

The reasons for declining ground lichen include the unavailability of sea-
sonably appropriate grazing areas, the continuing loss of pasture to a va-
riety of land uses, and hotter, drier summers during which lichens cannot
photosynthesize (Kumpula et al. 2014). Reindeer management in Finland
has experienced significant changes in the past five decades (Kumpula 2006,
167; Helle and Jaakkola 2008; Kumpula et al. 2014). In the past, the Sami
practiced nomadic reindeer herding in large, connected, undisturbed graz-
ing areas. Finnish Sami reindeer migrated all the way to the Arctic Ocean
and back to Finland (Kumpula 2006, 167). The creation of nation-states —
Norway, Sweden, Finland, and Russia — and closed borders in the 1950s
put an end to nomadic herding. Reindeer herders could no longer practice
long-distance migrations like those used in the reindeer herding areas of
Sweden and Norway (Salvesen 1995, 110-111; Kumpula 2006, 167; Forbes
and Kumpula 2009; Reinert et al. 2009, 19-21; Forbes 2010; Vehmas 2016a).
Over time, factors such as competing land use, reindeer management poli-
cies, and regulatory challenges reduced and fragmented the grazing areas
even further, forcing reindeer herders to practice their livelihood in much
smaller and more limited areas (Muller-Wille et al. 2006; Forbes 2010; Ve-
hmas 2016a; Miettunen 2017). For example, fences between the reindeer
cooperatives restrict reindeer from moving between winter and summer
pastures (‘Poronhoitajat haluavat saada danensd kuuluviin alansa paatok-
senteossa’ 2005; Kumpula 2006, 167; Vehmas 2016a). The ongoing loss of
grazing lands since the 1950s has left reindeer herders less capable of using
lands and natural resources and practicing their livelihood in a sustaina-
ble way. It is against Sami herders’ self-interest to exhaust the rangelands
upon which their traditional livelihood and culture depend (Vehmas 2016b).
Therefore, ‘overgrazing’ is an overly simplistic explanation for the declining
pasture conditions (Sorjanen 2016); the real reason lies in the ever-shrinking
operational space for contemporary reindeer rangeland management (‘Po-
ronhoitajat haluavat saada ddnensd kuuluviin alansa pédatoksenteossa’
2005; Kumpula et al. 2014; ‘Lapin luonto tuhoutuu poronhoidon vuoksi
vaittaa tietokirjailija’ 2018).

Reindeer reduction policies versus traditional pasture management

The government is responsible for Finnish policies on reindeer husbandry.
The Natural Resources Institute of Finland (Luke) (see Luonnonvarake-
skus) monitors the dynamics of reindeer rangeland by conducting regular
inventories of ground and arboreal lichen and of green sources of forage in
the reindeer management area. Inventories were conducted in 1995-1996,
2005-2008, and 2017-2019. In the northernmost reindeer cooperatives or dis-
tricts (20), the inventory comprises taking measurements from 625 specific
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test sites in the lichen pastures. Thirteen of the northernmost cooperatives
are in the Finnish portion of Sapmi (Paliskuntain yhdistys 2014, 9). Based
on these pasture inventories (see Kumpula et al. 2019) and other relevant
information, the Finnish Ministry of Agriculture and Forestry (Maa- ja
metsdtalousministerio) regulates the total reindeer population. The Ministry
determines the largest permissible numbers of living reindeer for each dis-
trict based on the alleged capacity of winter pastures (Luke 2016). In doing
so, the Ministry sets parameters that guide reindeer management policy for
the next ten years. This has led to a political discussion about whether and
how reindeer management policy should evolve in the twenty-first century.

Policies aimed at reindeer population control have long been the main
governmental tool wielded to prevent the rangeland degradation perenni-
ally attributed to ‘overgrazing’. In practice, these policies mean that the
Ministry reduces reindeer populations in the northernmost cooperatives,
which are in the Finnish parts of Sapmi, and the Sami are ordered to cull
their herds. The discourse focused on ‘overgrazing’ often refers to reindeer
reduction policy, and many people openly support mandated slaughter of
reindeer to regulate ‘carrying capacity’ (Mainio 2016; Ruukki 2016; Sorja-
nen 2016). The public discussion puts pressure on the Ministry to reduce the
total number of reindeer.

Reindeer reduction, however, is problematic. The maximum permitted
number of reindeer is different for each herding cooperative (Paliskun-
tain yhdistys 2014, 11, Paliskuntain yhdistys a). For example, in one of the
northernmost cooperatives in the Kéasivarsi district, the maximum number
of reindeer is 10,000 (Paliskuntain yhdistys b). Reindeer herders are then
forced to compete for suitable rangeland and respective herd sizes. The gov-
ernment pays reindeer owners with at least 80 reindeer a ‘living support’ or
subsidy (Valtioneuvoston asetus 2019/2020). If a herd is already small and
the herder is struggling to gain support and sustain themselves and their
family, reducing the number of reindeer can tip the scales, making reindeer
herding unprofitable and forcing the herder to give up their traditional live-
lihood. The Sami argue that reindeer reduction policies could threaten their
livelihood and the maintenance of Sami culture and identity. Furthermore,
such policies infringe on Indigenous rights. In Norway there has been pub-
lic discussion about the negative effects of reindeer reduction policies (see
Henley 2017; Martyn-Hemphill 2017).

Therefore, Finnish Sami have suggested an alternative reindeer man-
agement policy. According to the Sami, reindeer reduction is not the only
tool for maintaining viable rangeland conditions, nor the only way to re-
store lichen-rich pastures. The sustainable solution lies in pasture man-
agement and rotational grazing systems based on Indigenous knowledge
(Saamelaiskaréjien lausunto 2016). Scholars, the Sami Parliament, and Sami
representatives of reindeer husbandry agree that the most effective way to
restore the lichen pastures is to revitalise seasonal rotation among pastures
(Mainio 2016; Sorjanen 2016). In practice, this means strict separation of
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winter and summer pastures (Sorjanen 2016). Revitalisation of the rota-
tional grazing system will not be an easy task. It will require appropriate
participatory modes of research that combine different ways of knowing
about traditional grazing lands, collaborative decision-making process and
adjustments to reindeer herding legislation.

To tackle this question, this chapter will look at food sovereignty in the
context of reindeer-herding Sami and their struggles related to rangeland
conditions and shrinking operation space in Finnish Lapland. First, it will
determine what food sovereignty actually means, especially for Indigenous
Peoples. It then examines and discusses how pasture management and ro-
tational grazing systems based on Indigenous knowledge can enhance food
sovereignty. Moreover, it examines how (human) rights-based approaches
can strengthen food sovereignty. It concludes by providing recommendations
to enhance food sovereignty and improve food security in Sami communities.

Food sovereignty

Food sovereignty is a well-discussed topic and a reference point for dis-
courses in the field of food security. It has become an important theoretical
concept; it is ‘an ever-expanding series of ideas and principles’ and the sub-
ject of policy frameworks, and it is included in governmental programs. It is
also a key driver behind political change in food movements (Grey and Patel
2014, 431-432; see Leon 2007). It is commonly defined as:

... the Right of peoples, communities, and countries to define their own
agricultural, labour, fishing, food and land policies, which are ecologi-
cally, socially, economically and culturally appropriate to their unique
circumstances.

It includes the true right to food and to produce food, which means
that all people have the right to safe, nutritious and culturally appro-
priate food and to food producing resources and the ability to sustain
themselves and their societies.

(Food sovereignty: A right for all, 2002)

The concept of food sovereignty is related to concepts such as food security
and the right to food. Food security — adopted by FAO member states — and
food sovereignty consider different aspects of food systems. Food security,
which focuses mainly on the supply and availability of food (Food secu-
rity 2006; Rudolph and McLachlan 2013; Martens et al. 2016, 20), is rela-
tively neutral in terms of power relations (Gordillo and Jerénimo 2013, 7).
On the contrary, food sovereignty recognises ‘the power inherent in food
systems’ (Martens et al. 2016, 20). It includes: ‘a set of principles that pro-
tect the policy space for peoples and countries to define their agricultural
and food policies, and their models of production and food consumption
patterns’ (Windfuhr and Jonsén 2005, 11). Food sovereignty recognises the



Traditional reindeer rangeland management 39

importance of how food is produced (Windfuhr and Jonsén 2005, 11; Gor-
dillo and Jeronimo 2013, 7) and the asymmetric power relations and struc-
tures involved in food production (Gordillo and Jeréonimo 2013, 7). It also
assesses food-related challenges and threats. In fact, food sovereignty can
be seen as a prerequisite for genuine food security (Via Campesina 1996, 1).
The right to food, on the other hand, can be used as a tool to achieve food
sovereignty. It asserts every individual’s right to adequate food (Windfuhr
and Jonsén 2005, 11, 17).

The concept of food sovereignty developed among farmers in the 1980s
and early 1990s as a reaction to globalization of the economy and agri-
culture (Wittman et al. 2010, 1; see Glibo and Pascual Jr. 2005). Changes
in national and international agricultural policies have led to multiple cri-
ses affecting food, such as rural poverty, hunger, and malnutrition (Wind-
fuhr and Jonsén 2005, 1, 3). As an alternative to ‘decades of destructive
economic policies based on the globalisation of a neoliberal, industrial,
capital-intensive and corporate-led model of agriculture,” food sovereignty
was introduced to give control over food markets, environments, land,
and rural culture back to local communities and the people who produce
and consume food (Wittman et al. 2010, 2). Over the years, a global social
network of non-governmental organisations (NGOs), civil society organ-
isations (CSOs), social movements, conferences, forums, and declarations
have supported the idea of food sovereignty and contributed to the develop-
ment of the food sovereignty policy framework (Windfuhr and Jonsén 2005,
x1, 1, 11; see Anderson 2018).

Food sovereignty includes six basic principles — the six pillars of food
sovereignty. They were drafted during the World Food Summit (WFS) in
1996 by transnational agrarian movement, La Via Campesina, and further
developed at the 2007 Nyéléni Forum for Food Sovereignty (see Mali 2007).
According to these pillars, food sovereignty (1) focuses on food for people,
(2) values food providers, (3) localises food systems, (4) places control at the
local level, (5) promotes knowledge and skills, such as Indigenous knowledge,
and (6) works with and protects nature (Gordillo and Jerénimo 2013, 3—4).

Food sovereignty and Indigenous Peoples

Indigenous Peoples are part of this food movement and have been instru-
mental in putting food sovereignty at the centre of policies on food pro-
duction, agriculture, and rural development (Wittman et al. 2010, 2). In
fact, food sovereignty is closely connected to Indigenous movements and
the advancement of Indigenous Peoples’ rights (Shawn 2008; Morrison
2011; Desmarais and Wittman 2014; Grey and Patel 2015) because Indige-
nous Peoples face more food-related challenges and insecurities than other
groups (Ledrou and Gervais, 2005; Kuhnlein and Burlingame 2013, 5;
Tarasuk et al. 2014; Martens et al. 2016, 20; First Nations Information Gov-
ernance Centre, 2012; UN Permanent Forum on Indigenous Issues 2012).
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For this reason, Indigenous Peoples have developed their own form of food
sovereignty (Grey and Pater 2015, 436), Indigenous food sovereignty (IFS),
and related movements that address food-related challenges (Martens et al.
2016, see also the Indigenous Food System Network).

The definition of Indigenous Peoples, also known as first peoples, aborig-
inal peoples and native peoples, varies in different parts of the world. There
are no universal criteria defining them as a single group. Rather, Indige-
nous Peoples have ‘the right to define themselves according to their culture’
(Kuhnlein et al. 2009, 3; see also Kuokkanen 2019). In the context of food
sovereignty, Indigenous Peoples can be referred to as peoples who ‘liv[e] in
their rural homelands [and] depend on traditional food systems rooted in
the historical continuity in their regions, where food is harvested with tradi-
tional knowledge from the natural environment, and prepared and served in
local cultural settings’ (Kuhnlein and Burlingame 2013, 6).

For Indigenous Peoples, food sovereignty is centrally the ability to make
their own decisions about their respective food systems (Grey and Patel
2015, 431). It holds that Indigenous Peoples have the inherent right to define
their traditional food systems and food-related policies and strategies for
sustainable production — that is, that they have control over their traditional
food systems (Grey and Patel 2015, 433).

Indigenous Peoples’ traditional food systems have certain qualities that
affect decisions about those systems. Traditional food systems are ‘com-
posed of items from the local, natural environment that are culturally ac-
ceptable’ (Kuhnlein and Receveur 1996, 418; see Woodley et al. 2009). They
are intrinsically connected to traditional lands, waters, and territories, and
are based on Indigenous knowledge (Kuhnlein et al. 2009, 3). Indigenous
knowledge systems, cultures, and identities are maintained through active
participation with traditional lands and food systems (Indigenous Food
System Network). Therefore, traditional food systems contribute to the col-
lective health and wellbeing of the individual and the community (Neufeld
and Richmond 2017, 94) — ‘not only physical but also emotional, mental and
spiritual aspects of heath, healing and protection from disease’ (Kuhnlein
et al. 2009, 3).

For Indigenous Peoples to be able to make their own decisions regarding
food systems, traditional food systems must often be revitalised. This is be-
cause of the impacts of colonisation on Indigenous food sovereignty and tra-
ditional food systems. Colonial policies and practices have caused ‘a drastic
decline in the health and integrity of Indigenous cultures, ecosystems, social
structures, and knowledge systems’, which are integral to the production
of healthy Indigenous foods (Indigenous Food System Network). The re-
vitalisation of traditional food systems is connected to a larger Indigenous
cultural, social, and political resurgence. In fact, food sovereignty can be
seen as ‘the continuation of anti-colonial struggles in ostensibly postcolo-
nial context’ (Grey and Patel 2015, 433). Furthermore, the revitalisation of
Indigenous food systems requires Indigenous knowledge.
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Yet, all too often, Indigenous food sovereignty is compromised, reducing
food security in Indigenous territories. Often the problem lies in Indige-
nous Peoples’ lack of political power to make their own decisions about
traditional food systems. Clearly, the challenges related to food sovereignty
require policy reforms and need to be addressed with and by Indigenous
communities.

Indigenous knowledge-based traditional pasture management
as a promoter of food sovereignty

This section examines how Indigenous knowledge-based traditional pasture
management can potentially enhance Sami food sovereignty. It focuses on
Sami efforts to (re)claim control over their traditional food systems by pro-
posing an alternative policy to reindeer reduction. This alternative involves
traditional pasture management and rotational grazing systems. The analy-
sis will relate the current situation of reindeer-herding Sami to the six pillars
of food sovereignty (described in the “Food sovereignty” section).

Pillar I: Focusing on food for people

According to the first pillar, food sovereignty ‘focuses on food for people.’
People have a right to adequate supplies of healthy, culturally appropriate
food. This is true for all individuals, peoples, and communities, including
those who are marginalised. The aim is to satisfy people’s need for food
(Sélingué 2007, 76).

Traditional food systems allow Indigenous Peoples to produce and con-
sume healthy, culturally appropriate food, and therefore satisfy their need
for food. These food systems rely on subsistence activities and productive
resources. Subsistence activities might include reindeer herding, fishing,
hunting, and berry picking (Helander 2008). Land, water, and species such
as reindeer, fish, game and berries, as well as other natural resources, are
productive resources (Windfuhr and Jonsén 2005, 14). For the Sami, tradi-
tional reindeer herding is an important subsistence activity, and they have
exploited reindeer and lichen pastures located in their traditional lands as
productive resources for centuries, if not millennia (Miiller-Wille et al. 2006;
Forbes and Kumpula 2009).

Food sovereignty ‘puts people’s need for food at the centre of the policies’,
including policies affecting food. The Ministry’s expected or potential pol-
icy of reindeer reduction as a solution to declining pasture conditions causes
food insecurity for the Sami because it threatens a subsistence activity —
traditional reindeer herding. Traditional reindeer herding was productive
in the past thanks to traditional pasture management and a seasonal rota-
tional grazing system (Kumpula 2006, 167). Reapplying these methods to
reindeer husbandry and incorporating them in reindeer management poli-
cies could secure a subsistence base for the production of heathy, culturally
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appropriate food through traditional food systems, thereby enhancing food
sovereignty.

Pillar II: Valuing food providers

According to the second pillar, food sovereignty ‘supports sustainable liveli-
hoods’. This means that food sovereignty supports the contributions of food
providers, such as Indigenous Peoples, who practice sustainable livelihoods
(Sélingué 2007, 76). It is important that Indigenous food providers can define
their own food systems and produce their own food using sustainable, eco-
logically sound methods — traditional food systems. These systems include
the sustainable practice of subsistence activities and the use of productive
resources. In Finland the current system does not meet the requirements
of ecological reindeer husbandry (Oksanen et al. 2016) because it does not
allow enough operational space for seasonal pasture rotation. Practicing
reindeer husbandry using traditional pasture management would support
the efforts of Sami reindeer herders to keep traditional, sustainable reindeer
herding practices alive, and guarantee profitability and the continuity of the
traditional livelihood in the future.

Food sovereignty also ‘respects the work of all food providers’. It requires
rejecting ‘those policies, actions, and programmes that undervalue them,
threaten their livelihoods and eliminate them’ (Sélingué 2007, 76). Indig-
enous food sovereignty emphasises that Indigenous Peoples’ right to food
cannot be constrained by colonial laws, policies, or institutions (Indigenous
Food System Network). In principle, the Sami Parliament (Saamelaiskara-
jat 2016) supports the national government’s conservation strategies and
policies, but it disagrees with the Finnish government about how lichen
pastures should be restored and biodiversity goals implemented. The Par-
liament rejects the planned reindeer reduction policy because this policy
focuses on reindeer herding and ignores other factors that rangeland experts
have documented as contributing to the long-term deterioration of pasture
conditions (Helle and Jaakkola 2008; Kumpula et al. 2014). The reindeer
reduction policy proposed by the government would directly and negatively
impact traditional reindeer herding (Saamelaiskérdjit 2016, 3—6). Tradi-
tional pasture management offers an alternative to the reindeer reduction
policy, which undervalues Sami reindeer herders and threatens their tra-
ditional livelihood. Therefore, traditional pasture management enhances
food sovereignty.

Pillar III: Localising food systems

According to the third pillar, food sovereignty ‘localises food systems.’
This involves placing food providers and consumers at the centre of
decision-making on food issues (Sélingué 2007, 76). Decisions about poli-
cies and rules that govern food are often made at the international, regional,
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and national level. Food sovereignty means that the decision-making pro-
cesses should highlight the perceptions and needs of local food providers
and consumers and therefore reinforce local food systems (Withfurth and
Jonsén 2005). Otherwise, international, regional, and national policies and
rules that govern food can form different kinds of structures that delocalise
food systems.

Reindeer herders are obliged to follow the policies and rules that apply
to reindeer herding in the nation-state where they reside. Finland has many
such policies and rules. Since World War 11, reindeer herding, designated
as an economic enterprise, has been subjected to increasingly strict agricul-
tural norms (Paine 1994; Laakso 2002; Forbes 2006). Since Finland joined
the EU in 1995, reindeer husbandry has been considered a form of agricul-
ture and regulated according to industrial livestock standards (Forbes 2006;
Saamelaiskargjit 2016, 3).

The Reindeer Husbandry Act (848/1990) regulates the system based on
reindeer herding cooperatives. Finland’s reindeer management area is di-
vided into 54 local reindeer herding cooperatives. Every reindeer herder
belongs to a cooperative, and each cooperative is responsible for the ani-
mals in one specific, limited area (Paliskuntain yhdistys). The boundaries
of reindeer herding cooperatives are not based on so called ‘siida’ system
(a.k.a. traditional village system or reindeer herding groups) (see Reinert
et al. 2009, 17, 19; Sara 2009). According to the Sami Parliament the Rein-
deer Husbandry Act (848/1990) does not recognise traditional Sami reindeer
herding nor its significance to Sami culture and language (Saamelaiskaréjit
2016, 3). Furthermore, reindeer herders feel that they have no influence over
these top-down regulations (Forbes 2006).

Traditional pasture management localises the food system. The Sami
Parliament states that policies and rules governing reindeer husbandry
should be based on the perceptions and needs of reindeer herders and on
Sami culture (Saamelaiskdrajat 2016, 3). In Finland, the state is required
to consult the Sami on decisions affecting them (Allard 2018, 31-32,
see Finland’s Strategy for the Arctic Region 2013, 22). Section 9 of the
Sami Parliament Act (974/1995) states that the authorities must negoti-
ate with the Sami Parliament in all far-reaching and important meas-
ures which may directly and specifically affect the status of the Sami as
Indigenous People. These consultation rights include policies related to
Sami livelihoods (Allard 2018, 31-32). Therefore, the Sami Parliament
has demanded that the government engage them in the decision-making
process and consider reindeer herders’ perceptions and needs in reindeer
husbandry policies. This would mean instituting traditional pastures
management and rotational grazing systems (Saamelaiskdrdjat 2016, 3).
Traditional pasture management is a bottom-up approach that places
Sami herding culture and the needs of reindeer herders at the centre of
the decisions on reindeer management policy; this would enhance Sami
food sovereignty.
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Pillar IV: Putting control in the hands of local food providers

According to the fourth pillar, food sovereignty ‘places control over ter-
ritory, land, grazing, water, seeds, livestock and fish populations on local
food providers’ (Sélingué 2007, 76). When Indigenous food providers own,
control, and/or have access to territories, lands, and natural resources, they
are more able to practice sustainable local food production. Locally con-
trolled, traditional food systems and subsistence activities enable Indigenous
Peoples to use, manage, and share territories, lands, and natural resources
in environmentally sustainable ways, which conserves biodiversity.

Traditional pasture management places control of grazing lands and
reindeer in the hands of local reindeer herders in the Sami homeland.
According to Sami reindeer herders, even more important than nutrition
is access to good quality pasture lands, characterised by ‘grazing peace’
(Kitti et al. 2006). However, access to pastures is compromised for several
reasons. Competitive land use, infrastructure, the exploitation of natural
resources, other human activities, etc. prevent reindeer from accessing tra-
ditional grazing areas. These activities are disturbing the peace in many
pastures; as a result, these pastures cannot be used for reindeer herding
during certain times of the year (see Kumpula et al. 2007, 2014; Antto-
nen et al. 2011; Hast and Jokinen 2016; Sandstrom et al. 2016). The Sami
Parliament has pointed out that competitive land use etc. has made the
traditional rotation between winter and summer pastures increasingly dif-
ficult (Saamelaiskarajat 2016, 6). As a result, Sami herders cannot regulate
the use of lichen and other natural resources in those areas. Traditional
pasture management returns control over their lands, territories, natural
resources, biodiversity, and reindeer back to the Sami reindeer herders,
enhancing food sovereignty.

Food sovereignty ‘recognises the need to inhabit and share territories.’
This means that, although Indigenous territories often cross geopolitical
borders, Indigenous Peoples have a right to inhabit and use their traditional
lands and territories. This pillar also promotes positive interactions between
Indigenous food providers from different regions and territories and from
different sectors, preventing conflicts and promoting their resolution when
they occur (Sélingué 2007, 76). Traditional pasture management is based
on the same principle. It requires large, connected, undisturbed grazing
lands and territories; reindeer naturally migrate across these lands. Tradi-
tional grazing lands extend well beyond the borders of nation-states and
reindeer cooperatives. Traditionally, the North Calotte has been considered
a shared pasture area where Sami reindeer herders worked together to gov-
ern reindeer herding in Fennoscandia. Reindeer herding in accordance with
the siida system is an integral part of traditional Sami pasture management
(Reinert et al. 2009, 33; Mazzullo 2010). Reviving rotational grazing sys-
tems would require comprehensive long-term planning; such a system could
not be limited by reindeer cooperatives (Kumpula et al. 2019). Traditional
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pasture management recognises the Sami’s need to inhabit and share differ-
ent regions and territories and therefore enhances food sovereignty.

Food sovereignty also ‘rejects the privatisation of natural resources’
(Sélingué 2007, 76). The long-term plans to preserve and secure the avail-
ability of winter pastures often include rejecting the privatisation of these
natural resources. For example, it is recommended that plans for land use
in the northernmost reindeer cooperatives should spare existing grazing
lands, where reindeer can still graze peacefully, and minimise other land
use in those areas. Old-growth forests outside nature reserve areas should
also be spared in areas that are significant for reindeer herding (Kumpula
et al. 2019, 69-70). Therefore, traditional pasture management rejects the
privatisation of natural resources and enhances food sovereignty.

Pillar V: Building on Indigenous knowledge and skills

The fifth pillar states that food sovereignty ‘builds on traditional knowl-
edge’. This means developing and utilising the skills and local knowledge
of Indigenous food providers and establishing local organisations that con-
serve, develop, and manage localised food production (Sélingué 2007, 76).
According to the Sami Parliament, the Finnish government currently does
not use Indigenous knowledge effectively in planning and developing rein-
deer husbandry (Saamelaiskarajat 2016, 3).

Traditional pasture management and rotational grazing system are based
on Indigenous knowledge. This knowledge is required to properly manage
different herd sizes within and among different geographic areas and sea-
sonal pastures, which offer widely disparate grazing conditions. Sami rein-
deer herders use Indigenous knowledge to control the size and composition
of herds in proportion to available pasture (Bjorklund 2004, 125-126) and
to maintain sustainable levels of grazing. Therefore, the Sami Parliament
insists that Sami reindeer herders’ knowledge of pasture management —
holistic knowledge about the nature and condition of pastures and an un-
derstanding of how different factors affect pasture conditions — be used to
develop and manage reindeer herding in the northernmost reindeer coop-
eratives (Saamelaiskardjit 2016, 3). Basing reindeer husbandry on Sami
reindeer herders’ knowledge of traditional pasture management will help
conserve, develop, and manage local food production through traditional
food systems, enhancing food sovereignty.

Food sovereignty also ‘uses research to support and pass this knowledge to
future generations’. It is essential to develop appropriately linked rangeland
research and management systems to support the use of skills and knowledge
of Indigenous food providers. This will support localised food production
and pass on Indigenous knowledge to future generations (Sélingué 2007, 76).
According to the Sami Parliament, previous state- and university-driven re-
search on pasture conditions, lichen coverage, and sustainable grazing levels
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has not considered Indigenous knowledge or the views of reindeer herders
on the condition of grazing lands (Saamelaiskaréjét 2016, 3).

Previous state- and university-driven research on pasture conditions and
lichen coverage has been far too narrow in scope. Bioeconomic assessments
of pastures have focused on measuring vegetation — lichen biomass, coverage
of ground lichen, and changes in coverage. Studies have identified a 75% de-
cline in lichen coverage and a 60% decrease in lichen biomass in the reindeer
pastures of the northernmost Lapland (‘Avoimuutta poropuheisiin’ 2016).
These studies were considered objective and their results reliable measure-
ments of changes in vegetation and pasture conditions. However, while bi-
oeconomic assessments encompass ecological and economic factors, social
and cultural factors are still too often ignored in state- and university-driven
research. Reindeer herding is part of Sami culture. Reindeer herders’ per-
ceptions and observations of pasture ‘quality’ extend well beyond vegetation
characteristics (Kitti et al. 2006; Forbes and Kumpula 2009). The valuable
Indigenous knowledge of these practitioners and local researchers needs to
be acknowledged and included in future research (Brunet et al. 2014; Riseth
2014). University-affiliated academics who evaluate vegetation changes may
lack the in-depth experience and practical knowledge of pasture conditions
that Sami herders have. Future research must address issues of reindeer
management in the local sociocultural context (Forbes 2006, 16).

Therefore, appropriate participatory modes of research that apply In-
digenous knowledge combine different ways of knowing about traditional
grazing lands (Forbes 2006; Roturier and Roué 2009; Brunet et al. 2014; Ri-
seth 2014) and contribute to the revival of rotational grazing systems are
essential. The next step is recognising Sami herders as researchers and en-
hancing locally driven and indigenous-led research projects. Recognising
and implementing Indigenous knowledge of pasture conditions in scientific
research is vital because this will provide a foundation for government plan-
ning of reindeer husbandry policy over ten-year periods. If reindeer herders,
university-affiliated researchers, and policymakers collaborate and revitalise
the rotational grazing system, young generations of herders can learn how to
manage pastures according to Sami traditions. Indigenous knowledge will
then be passed on to future generations, further enhancing food sovereignty.

Pillar VI: Working with nature

The sixth pillar of food sovereignty calls for optimising the contributions
of ecosystems, improving resilience, and rejecting destructive production
methods. Food sovereignty uses the ‘contributions of nature in diverse, low
external input [...] ecological production [...] methods that maximise the
contributions of ecosystem and improve resilience and adaption, especially
in the face of climate change’ (Sélingué 2007, 76).

The narrative on ‘overgrazing’ often presents the reindeer themselves as
the greatest threat to nature and endangered species in Finnish fell areas
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(Mainio 2016; Kivipelto 2016; Ruukki 2016; Jarvinen 2017a; Valikainen 2017)
but disregards the fact that reindeer are a keystone species of fell areas (Sop-
pela et al. 2002). Reindeer can have positive impacts on vegetation and soil
and contribute to ecosystem function (Huhta 2016; Kéyhk6é and Horskotte
2017; Oksanen et al. 2016). Moreover, in traditional pasture management,
reindeer herding is based on Indigenous knowledge about the sustainable
use of natural resources (Saamelaiskaréjit, 3) and seasonal pasture rotation
system allows plants such as lichen time to regenerate, creating adequate
forage resources for reindeer so they no longer need supplementary feeding
in fell areas.

Reindeer herding can also mitigate the impact of climate change. Grazing
and trampling help prevent tall shrubs and trees from encroaching on tundra
fells in a warming climate (Huhta 2016; Oksanen et al. 2016; Saamelaiskéra-
jat 2016, 4; Sorjanen 2016; Horstkotte et al. 2017). Intensive grazing also
slows snow melt, further countering warming trends (Saamelaiskérajiat 2016,
4; Kéayhko and Horstkotte 2017). When reindeer herding is based on tradi-
tional pasture management, it is a low external input ecological production
method that promotes the contributions of ecosystems and improves resil-
ience and adaption to climate change, and it enhances food sovereignty.

An approach to food sovereignty based on (human)
rights-based approach to food sovereignty

This section examines how (human) rights-based approach can strengthen
claims to food sovereignty. The efforts of Indigenous Peoples to (re)claim
control over their traditional food systems and/or traditional subsistence ac-
tivities based on Indigenous knowledge are food sovereignty claims. Hence,
it is important to recognise that Sami efforts to revitalise and (re)claim con-
trol over their traditional pasture management using rotational grazing sys-
tem is in fact a food sovereignty claim. The right to food, meanwhile, is a
legal concept and a human right (Food and Agriculture Organization of the
United Nations 2005; Windfurh and Jonsén 2005, 19; Knuth and Vidar 2011)
that can be used to enhance food sovereignty. Therefore, this section focuses
on a (human) rights-based approach that can strengthen Sami claims to tra-
ditional pasture management and food sovereignty, while also promoting
food security.

The right to food is protected by several international human rights in-
struments (Food and Agriculture Organization of the United Nations 2005,
3-7). It is defined by the UN Committee on Economic, Social and Cultural
Rights (CESR) (1999) as ‘the right of every man, woman, and child alone
and in community with others to have physical and economic access at all
times to adequate food or means for its procurement in ways consistent with
human dignity’ (see Windfuhr and Jonsén 2005, 19).

First, the right to food is protected under international law. The right
is recognised in Article 25 of the Universal Declaration of Human Rights
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(1948) and, most importantly, in Article 11 of the International Convention
on Economic, Social and Cultural Rights (ICESCR), which recognises two
dimensions to the right to food: the right to an adequate standard of living
and the fundamental right to be free from hunger (Food and Agriculture
Organization of the United Nations 2005, 3—4; Knuth 2009, 12-13). All hu-
man beings are entitled to right to food as human right, including individu-
als of Indigenous populations (Knuth 2009, 14).

Second, the realisation and enjoyment of the right to food depends on the
effective realisation of other human rights. Particularly significant to Indige-
nous Peoples are the right to culture, the rights related to land, territories, re-
sources, and the right to self-determination and right to non-discrimination,
without forgetting the category of collective rights (Knuth 2019, 14-19).

Other binding and non-binding international legal instruments directly
or indirectly protect Indigenous Peoples’ right to food, such as the UN
Declaration on the Rights of Indigenous Peoples (UNDRIP) (Food and
Agriculture Organization of the United Nations 2008, 1). The UNDRIP
identifies key elements of Indigenous Peoples’ right to food and the real-
isation of that right. It delineates the right of Indigenous Peoples: ‘to live
in dignity, to maintain and strengthen their own institutions, cultures, and
traditions, to pursue their self-determined development’, to use land and
natural resources and to practice subsistence activities (Food and Agricul-
ture Organization of the United Nations 2008, 1).

The right to food, which is in itself a human right, and other relevant
human rights create ‘layers of protection’ for Indigenous Peoples consist-
ing of individual rights and collective rights (see Knuth 2019, 12-19). In-
digenous Peoples’ collective rights establish rights of peoples as groups
and have additional value in comparison to individual rights because they
defend groups” collective interest. For example, certain rights are held
collectively, and cultural traditions, customs and practices, such as sub-
sistence activities, are carried out collective (Food and Agriculture Or-
ganization of the United Nations 2008, 2). Therefore, Indigenous Peoples
require that not only their individual but also collective rights to food are
realised (Knuth 2019, 17).

Therefore, Indigenous groups and individuals are rights holders and the
right to food and other relevant human rights create human rights obliga-
tions for nation-states. States are required to fulfil human rights obligations
and to domestically implement the right to food by ensuring that this right
is protected by national legal systems (Knuth and Vidar 2011). Therefore,
Indigenous Peoples can demand that the state fulfil these obligations to
food (Windfuhr and Jonsén 2005, 19), which include: ‘respecting traditional
ways of living, strengthening traditional food systems, and protecting sub-
sistence activities’ such as reindeer herding (Food and Agriculture Organ-
ization of the United Nations 2008, 2), based on human rights. The right
to food may be violated when (for example) in access of denial of access to
land, deprivation of access to adequate and culturally acceptable food and
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contamination of food sources (Food and Agriculture Organization of the
United Nations 2008, 2).

An alternative food sovereignty offers to existing food policies (a.k.a.
food sovereignty claims) is often linked to the right to food because the
two concepts aim at the same goals (Windfuhr and Jonsén 2005, 11). It is
therefore useful for Indigenous Peoples to adopt a (human) rights-based
approach to food-related policies. In practice, this means setting require-
ments for the effective implementation of alternative policies and the real-
isation of the (human) right to food (Windfuhr and Jonsén 2005, 11). This
applies to the Sami’s efforts to promote traditional pasture management
as alternative to the state’s long-standing reindeer reduction policy. In this
case, a (human) rights-based approach and right to food provides the Sami
with an additional legal argument when challenging reindeer reduction
policy and the means to influence it (see Food and Agriculture Organiza-
tion of the United Nations 2008, 2). It also helps them resist actions that
could violate their right to food and other relevant human rights in their
fight for food sovereignty.

Concluding remarks and outlook for the future

Traditional pasture management can help the Sami (re)claim control over
their traditional food system. It allows the Sami to manage their reindeer and
natural resources based on Indigenous knowledge autonomously and locally
in their traditional land and territories. This management system would also
help democratise reindeer husbandry in Finland. It supports the survival
of the Sami language, of Indigenous knowledge, of Sami culture and liveli-
hoods, and of biodiversity and nature as a whole. The (human) right-based
approach can strengthen the Sami claim to food sovereignty — the claim to
re-establish traditional pasture management. Traditional pasture manage-
ment based on Indigenous knowledge can establish food sovereignty, and
therefore food security, for the Sami in Finland.

Traditional pasture management can promote Sami food sovereignty in
the following ways:

1 The use of traditional pasture management secures a subsistence base
for the production of healthy, culturally appropriate food through tra-
ditional food systems.

2 Traditional pasture management supports the efforts of Sami reindeer
herders to keep traditional, sustainable reindeer herding practices alive.

3 Traditional pasture management represents an alternative to the rein-
deer reduction policy that undervalues Sami reindeer herders and
threatens their traditional livelihood.

4  Traditional pasture management places Sami culture and Sami reindeer
herders and their needs at the centre of decisions on reindeer manage-
ment policy.
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5 Traditional pasture management returns control of Sami territories,
lands, and natural resources (including reindeer) to Sami reindeer
herders.

6 Traditional pasture management recognises the need for the Sami to in-
habit and share different regions and territories and therefore enhances
food sovereignty.

7  Reindeer husbandry conducted in accordance with Indigenous knowl-
edge of traditional pasture management, helps conserve, develop, and
manage local food production through traditional food systems.

8  When reindeer herders, researchers, and policymakers collaborate and
revitalise rotational grazing systems, young people can learn how to
manage pastures according to Sami traditions; this will pass Indigenous
knowledge on to future generations.

9 Traditional pasture management is a low external input ecological pro-
duction method that promotes the contributions of ecosystems and im-
proves resilience in the face of climate change.

Traditional pasture management is a step towards ultimate food sovereignty,
which includes ‘upholding our sacred responsibility to nurture healthy, in-
terdependent relationships with the land, plants, and animals that provide
us with our food’ (Indigenous Food System Network).
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3 Sami reindeer herders
and the radioactive reindeer

Food security from
different voice

Moeko Minagawa

Introduction

Sapmi is the land of the Sami people; it stretches across the northern part
of Scandinavia and Russia’s Kola Peninsula (Figure 3.1). The total Sami
population today is estimated to be about 80,000-105,000 (‘Antelet samer
1 Sapmi’ n.d.). Of those, approximately 50,000—65,000 Sami people reside
in Norway, approximately 20,000—-40,000 in Sweden, approximately 8,000
in Finland, and approximately 2,000 in Russia’s Kola Peninsula. There are
many ways to define Sami, and there is no single universal definition of a
Sami. Therefore, the Sami People are defined differently in the four coun-
tries where they live. This chapter focuses on the Sami who live in the Euro-
pean High North.

In Norway, the rights of Sami are provided in the Constitution and in the
Sami Act (Steinlien 1989), which establishes the Sameting (the Sami Parlia-
ment) and provides for other matters. In this act, the Sami electoral register
is defined as follows:

All persons who make a declaration to the effect that they consider
themselves to be Sami, and who either a.) have Sami as their domes-
tic language, or b.) have or have had a parent, grandparent or great-
grandparent with Sami as his or her domestic language, or c.) are the
child of a person who is or has been registered in the Sami electoral reg-
ister may demand to be included in a separate register of Sami electors
in their municipality of residence.

(‘The Sami Act’ n.d.).

The Sami in Sweden were recognised as an Indigenous People group by the
Swedish assembly in 1977 (‘The Sami Parliament’ n.d.); in 1993, the Sami
in Sweden elected their own parliamentary body (‘Sami in Sweden’ n.d.).
Those on the electoral register who speak Sami and define themselves as
part of Sami society through cross-generational connections are eligible to
vote for the Sami Parliament.
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In Finland, the Sami were constitutionally recognised as Indigenous Peo-
ple in 1995, and the Sami parliament was established in 1996. The Sami Par-
liament Act in Finland defines a Sami as:

... a person who considers himself a Sami and: 1) he himself or at least
one of his parents or grandparents has learnt Sami as his first language;
2) he is a descendent of a person who has been entered in a land, taxa-
tion or population register as a mountain, forest or fishing Lapp (sic);!
or 3) at least one of his parents has or could have been registered as an
electoral for an election to the Sami Delegation or the Sami Parliament.

(‘Definition of a Sami’ n.d.).

Traditionally, Sami have engaged in livelihoods such as reindeer husbandry,
sea and river fishing, hunting, farming, and crafts. Today, less than 4%
of Sami in Norway (‘Reindeer Husbandry’ n.d.) and less than 20% of the
Samiin Sweden (Axelsson and Skold 2006) are actively involved in reindeer
husbandry. More than 60% of Sami in Finland live outside the Sami home-
land (‘The Sami in Finland’ n.d.). Although most Sami today do not make
their livings in these traditional industries, the food security of Sami who
engage in traditional industries is worthy of attention. Since they live in
close connection to nature (Axelsson and Skold 2006), their food security
is exposed to risks arising from the ecological changes caused by climate
change today. For examples, climate change is impacting the efficiency of
reindeer fodder. In addition, high summer temperatures are leading to in-
creased problems with insects and aggravating reindeer’s health problems.
This increases the risk of less food being available for local communities
(Zojer and Hossain 2017).

In addition to this, the Chernobyl nuclear disaster in 1986 caused serious
damage to traditional Sami industries (Stephens 1987; Liland et al. 2009).
Just after the accident, a radioactive cloud affected traditional Sami lands
more than other regions due to rain and wind direction (Drozdovitch et al.
2007). Lichen and mushrooms in wild forests tend to absorb radiation. Since
lichen is reindeer’s main food, the reindeer have become radioactive (Strand
1994; Ahman 1999, 2007). Reindeer are important to the livelihood and food
of Sami reindeer herders. However, although Cs-137 has a half-life of 30
years and more than 30 years have now passed since the disaster, Sami rein-
deer herders in Norway are still living under the impact of this radioactivity
today (Beresford et al. 2016). Radio Free Europe/Radio Liberty reported
that reindeers were still radioactive in central Norway and in Sweden (2016).

To protect food safety, the Norwegian, Swedish, and Finnish governments
enacted various counter measures just after the disaster. What concrete ac-
tions have these governments taken to protect the food security of Sami
reindeer herders? In those actions, how has health security been positioned
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in relation to food security? How has the Sami reindeer herder community
then repositioned health security, and what were the implications of ex-
panding the idea of food security?

To address these questions, this chapter is divided into three parts. First,
it examines definitions of the term ‘food security’ provided by international
organisations and considers what food security means to Sami reindeer
herders. Second, it explores governments’ countermeasures against the ra-
dioactive contamination of food products arising from the Chernobyl nu-
clear power plant accident. These government countermeasures revealed
the tension between economic and health security in the area of food secu-
rity. Therefore, this chapter considers what food security might mean to the
Sami people from the perspective of human security. Finally, it uses an eth-
ics of care approach to examine the unique role of Sami women in shaping
this problem. Women have voiced their concerns about health. Drawing on
existing literature and listening to their input, this paper traces how the idea
of food security has come to encompass more meanings.

Sami reindeer herder’s food security:
interlinked with other kinds of securities

According to the Oxford Dictionary, ‘security’ means protection as well as
the state of feeling safe. Protection includes ‘the activities involved in pro-
tecting a country, building or person against attack, danger, etc.” (Hornby
and Turnbull 2010). The term ‘food security’ was first used at the 1974 World
Food Conference. At this conference, the term was used to refer to food
supply problems such as famine, hunger, and food crises (United Nations
1975). The 1996 World Food Summit adopted this definition: ‘Food security
exists when all people, at all times, have physical and economic access to
sufficient, safe and nutritious food to meet their dietary needs and food pref-
erences for an active and healthy life’ (FAO 1996). Meanwhile, the Food and
Agricultural Organisation’s (FAO) definition of food security encompasses
various dimensions, including the availability, access, safety, utilisation,
and stability of food.

Two years before the World Food Summit, the term ‘human security’ first
appeared in the 1994 United Nations Development Programme (UNDP)
report, the Human Development Report. This report revised previous prac-
tices of international development by shifting the focus of development
from the security of nation states to a ‘human-centred’ approach. It de-
clares the right of all individuals, especially vulnerable people, to ‘freedom
from fear’ and ‘freedom from want’. Based on the premises that develop-
ment cannot be realised without peace and peace cannot be established
without development, it lists seven essential dimensions of human security:
economic, food, health, environmental, personal, community, and political
(UNDP 1994). Amartya Sen proposed a concept of human security that re-
flects the ‘human capabilities approach’ (Sen and Ogata 2003); this idea has
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been applied beyond the field of development to the areas of human rights
and human dignity.

The definition of food security provided by the 1996 World Food Summit
follows human security. According to the FAO, ‘the relationship between
human security and food security is predicated on the idea of full realisa-
tion of the human right to adequate food, as fundamental human right, and
one that leaves no one behind’ (FAO 2016). A number of international or-
ganisations, including the UNDP, the United Nations High Commissioner
for Refugees (UNHCR), United Nations Children’s Fund (UNICEF), In-
ternational Labor Organization (ILO), and the World Health Organization
(WHO) have adopted this approach in their activities. Most of these organ-
isations’ programmes that deal with food within the human security frame-
work primarily address the issues of famine in developing countries.

Human security is still debated actively and interpreted in many ways in
academia. Debates about the relationship between human security and food
security are not limited to famine; they also address problems with regard
to agricultural products and food contamination. Such discussions exam-
ine food poisoning caused by natural biochemical processes and by man-
induced cross-contamination, as well as the risks of radioactive materials
in foods. Many debates on food security from a human security perspective
followed the 2011 Fukushima Daiichi nuclear power plant accident (Bacon
et al. 2014). Furthermore, several studies consider Indigenous Peoples from
a human security approach that emphasises human rights (Szpak 2017; Zo-
jer and Hossain 2017).

According to Nilsson et al., the Sami diet is difficult to define as a range
of dietary habits are found in the Sami population. However, according to
historical scientific literature, the Sami diet is typically characterised by a
high intake of fatty fish, red meat (primarily reindeer), fat, blood and organ
dishes, wild berries, and boiled, unfiltered coffee (Nilsson et al. 2012, 2).
Today, Sami reindeer herders eat more of these foods than any other Sami
and non-Sami in Sweden (ibid., 10). Similarly, a study on the dietary pat-
terns of people living in the Sami regions of Norway shows that Sami-
affiliated groups; a people group in which three generations speak the Sami
language eat more reindeer meat than non-Sami groups (Brustad et al.
2008). Therefore, for Sami engaged in food-related traditional livelihoods,
ecosystem services account for a significant portion of their diet (Zojer and
Hossain 2017, 22).

Historically, the Sami paid taxes to secure their hunting rights and mi-
grated across the borders between the then existing kingdoms until the end
of the nineteenth century (Horstkotte and Kayhko 2017). When borders
between the nation states established, the circumstances of reindeer herd-
ing became different from country to country (ibid.). Today, the reindeer
herding Sami migrates basically inside the national borders according to the
environment and the seasons. Figure 3.1 shows the reindeer grazing grounds
and the areal extent of Sapmi (ibid.).
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Figure 3.1 ‘Reindeer grazing grounds and the areal extent of Sapmi’. Created by
Horstkotte and Kayhko (2017).

In Norway, reindeer graze on pastures that account for approximately
40% of country’s mainland (Roto 2015a). Six pasture territories are further
divided into 89 pasture areas that may be used only by the ethnic Sami for
reindeer husbandry (ibid.). Approximately 4,700 reindeer herders graze
more than 250,000 domestic reindeer in Norway; most of them are based
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in the province of Finmark. In Sweden, reindeer are allowed to graze in
at least 50% of Sweden’s land. More than 4,700 reindeer owners graze ap-
proximately 250,000 reindeers (‘The Sami in figures’ n.d.), and there are 51
reindeer herding districts, the largest of which is in Jokkmokk. Unlike in
Norway and in Sweden, in Finland, reindeer herding is not reserved for
Sami; any EU citizen may own reindeer. Meanwhile, approximately 33%
of the country is used for reindeer husbandry (Roto 2015b). A maximum of
203,700 reindeers are allowed in Finland, and there are approximately 4,600
reindeer herders (Mustonen and Jones 2015).

As land is indispensable for Sami’s traditional livelihoods, Sami reindeer
herders’ food security is closely connected to the ability to use land. There-
fore, the right to land is of great concern for reindeer herders (Axelsson and
Skold 2006). The ILO Convention No. 169 on Indigenous and Tribal Peoples
in Independent Countries (1989) aims to protect the rights, cultures, and
way of life of Indigenous Peoples. This convention is legally binding and
includes the right to land. Currently, however, Norway is the only one of the
three Nordic states that has ratified it. The Norwegian Constitution states
that the state is responsible for creating conditions that enable the Sami peo-
ple to preserve and develop their language, culture, and way of life.

Despite this, many local food sources can be exposed to potentially
harmful pollution, increasing the competition over land use (Zojer and
Hossain 2017, 55). In addition, climate change has forced some dietary
changes and caused economic hardships, jeopardising the food security of
reindeer herders (ibid., 56). Larsen and Fondahl indicated that food secu-
rity is declining in the Arctic due to environmental change and globalisa-
tion (2014, 24). These risks show the relation between food insecurity and
other kinds of insecurities such as environmental, economic, health, indi-
vidual, and community. Indeed, Sami reindeer herders have gone through
and still experience the complicated issue since before such radioactive
contamination of the land.

Food insecurity following the Chernobyl nuclear accident

Even before the Chernobyl nuclear power plant accident in 1986, people
in the Arctic regions were heavily exposed to the global fallout from the
atmospheric bomb testing of the 1950s and 1960s (Kurttion et al. 2010).
When the Chernobyl nuclear power plant accident occurred, the winds
carrying the radioactive materials first moved north towards Scandinavia
and later south and west through Europe (UNESCO 1996, 7, IRSN 2011).
Aerial monitoring in Scandinavia and later in Western Europe illustrated
the highly variable nature of the deposit (UNESCO 1996, 7-8). Some of the
heaviest deposits of Cs-134 and Cs-137 were recorded in Scandinavia, Ger-
many, Austria, and Switzerland (ibid.). The Cs-137 deposited over the Nor-
dic countries represents more than 10% of the total amount of Cs-137 that is
assumed to have been released from Chernobyl (Snihs 1996). The southern
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Figure 3.2 ‘Ground deposition of37Cs, kBq m~2, in Denmark, Finland, Norway
and Sweden resulting from the Chernobyl accident’. Dahlgaard (1994).

half of Finland and parts of Norway and Sweden saw some of the most
fallout outside the former Soviet Union; average Cs-137 levels of up to 200
kilo becquerel per square meters (kBq/m?) were found on the ground sur-
face (Statens stralskyddsinstitut 1986; Strand 1994; Drozdovich et al. 2007).
Cs-137 was also detected in grazing animals, such as cows and sheep, that
lived in contaminated areas; it was also found in reindeer that fed on con-
taminated lichen, which is reindeer’s main source of food in winter (Hove
et al. 1994; Strand 1994; Snihs 1996; Liland et al. 2009). Figure 3.2 shows
the ground deposition of Cs-137, kBqm?2, in Denmark, Finland, Norway,
and Sweden resulting from the Chernobyl nuclear power plant accident
(Dahlgaard 1994). The contamination of grazing animals was a significant
problem in Norway and Sweden; as the map shows, the reindeer herding
area (Figure 3.1) overlaps with the area with high Cs-137 deposits (Figure
3.2; Statens stralskyddsinstitut 1986; Blomqvist et al. 1991; Irgens et al. 1991;
Strand 1994; Rekacewicz 2007).

This Cs-137 caused serious damage to Sami reindeer herders, especially
those in Norway and Sweden (Statens stralskyddsinstitut 1986; Strand 1994).
Cs-137 levels of up to 150,000 Bq/kg were found in reindeer from mountain
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areas in southern Norway from October 1986 to April 1987 (Strand et al.
1990). In Sweden, reindeer killed in highly contaminated regions after the
accident showed caesium concentrations at or above the permissible limit,
many higher than 10,000 Bq/kg (Statens stralskyddsinstitut 1986, 7). In Fin-
land, reindeer breeding areas are situated in the northern part of the coun-
try, which was not seriously affected by the accident (Blomqvist et al. 1991,
19; see also Figure 3.2). However, monitoring of reindeer meat showed that
a limited area in the southeast corner of the reindeer breeding area was
heavily contaminated (ibid.). High levels of Cs-137 were also found in lake
fish, and the Finnish authorities recommended restricting consumption of
inland lake fish in the areas of highest fallout (ibid., 9-10, 18-19).

Since the end of the 1940s, the Nordic countries: Denmark, Finland, Ice-
land, Norway, and Sweden have collaborated on research on nuclear tech-
nology, including nuclear safety research (Marcus 1997). After the accident,
in June 1987, the Nordic Committee for Nuclear Safety Research (NKS)
proposed the intervention levels for radioactivity in foodstuffs as the ‘Nor-
dic model’. Similar measures were implemented by the Norwegian, Swedish,
and Finnish authorities. These included banning contaminated food from
circulation in food distribution channels, limiting imported foods, and in-
vestigating nationally produced foods. At the same time, the governments
raised the acceptable limits of radiation levels in reindeer meat much higher
than the acceptable cap set by the European Union of 600 Bp/kg (Statens
stralskyddsinstitut 1986; Blomqvist 1991; Strand 1994).

However, each national government set different intervention levels for
foodstuffs. In 1986, the Swedish Radiation Protection Authority (SSI) de-
fined an acceptable radiation dose as 50 mSv in 50 years. As of May 1986,
the Cs-137 limit in food products was set at under 300 Bq/kg, and distribu-
tion of food that exceeded this limit was prohibited. This should guarantee
a long-term average radiation dose of less than 1 mSv/year (annual intake
dose under 50,000 Bq Cs-137). As a result, that year in the slaughter season,
78% of reindeer meat was unmarketable and destroyed in Sweden (Tanoi
et al. 2016, 242). The Swedish government took this action to protect the
safety of its citizens by distributing as little reindeer meat as possible. The
production of reindeer meat had begun to steadily increase at the beginning
of 1980, but this trend changed dramatically in 1986 and 1987 (‘Reindeer
Husbandry in Sweden’ n.d.). In June 1987, the dose limit of Cs-137 was in-
creased to 1,500 Bg/kg (much higher than the EU standard of 600 Bq/kg);
this limit was applied to ‘special food’ such as reindeer meat, game, lake fish,
wild berries, mushrooms, and nuts. These food products are also known as
‘Sami food’. Blackwell points out that the National Food Administration
(SLV) promoted different radiocaesium intake limits for Sami and non-
Sami, and the government did not discourage Sami from consuming meat
with levels under 10,000 Bg/kg as long as the annual recommended dosage
was not exceeded (Blackwell 2003). Thanks to this change, the percentage
of unacceptable reindeer in the open market decreased from about 80% to



64 Moeko Minagawa

about 40% (Snihs 1996, 30). In 1994, when Sweden joined the EU, the accept-
able intake levels of Cs-134 and Cs-137 were reduced to 1250 Bq/kg for food
products distributed in the EU market.

Norway also setting different intervention levels for reindeer meat. In May
1986, Cs-137 intake limits on food products distributed in the market were
set at 370 Bg/kg for cow’s milk and food products for infants and toddlers
and 600 Bq/kg for all other food products. However, in that same year, the
limit was pushed up to 6,000 Bg/kg for reindeer meat and game. Similarly,
in July 1987, the level for wild freshwater fish and game was also increased to
6,000 Bg/kg, while the 600 Bq/kg limit continued to be applied to all other
food products. In 1994, the radiocaesium intake limit was reduced to 3,000
Bq/kg, which, while lower than previously, still far exceeds the EU limit of
600 Bq/kg. Finland also raised interim intervention levels from 2,000 Bq/kg
of Cs-137 in 1986 to 4,000 Bg/kg in 1987 (Blomqvist 1991, 19).

The Norwegian, Swedish, and Finnish authorities raised the intervention
levels to protect the economy, culture, and lifestyle of Sami reindeer herders
(Snihs 1996, 33; Bresford et al. 2016). However, this increase in limits on
intake of radiocaesium also had a severe impact on Sami reindeer herders’
health. After this shift, there was a significant gap in intake levels of radio-
caesium from food between the persons who were randomly selected from
the Norwegian population and from the Sami population in Norway. Ac-
cording to the dietary surveys and whole body counting, for the former, the
average effective dose equivalent during the first year after the Chernobyl
accident was estimated to be 0.12—0.25 mSv and for the latter was estimated
to be 1-3 mSv (Strand 1994, 7).

To determine acceptable radiocaesium intake levels, the authorities ana-
lysed the costs and benefits. They sought to keep radiation dose levels to an
appropriate minimum based on economic and social costs. Increasing the
limit reduced the burden on the government to provide economic compen-
sation to Sami reindeer herders. Indeed, each Nordic country outlines the
cost of this countermeasure in detail (Statens stralskyddsinstitut 1986, 7,
Blomgvist 1991; Strand 1994, 6). In August 1986, the Nordic governments
promised to compensate herders for reindeer they could not legally sell (Ste-
phens 1987; Blomgqvist et al. 1991, 19).

Reindeer herders also implemented several changes to minimise rein-
deer’s internal radiation exposure. These changes included changed slaugh-
ter times, new grazing routes, feeding reindeer with caesium binders, and
regular investigations (Strand et al. 1992a, 1992b; Snihs 1996, 3; Mehli
et al. 2000; Beresford et al. 2016, 82). The changes were not limited to rein-
deer herding activities; they also involved reindeer’s dietary habits (Mehli
et al. 2000). For example, Norwegian authorities developed dietary advi-
sories that provided guidelines regarding intake of the most contaminated
products and another document describing how to prepare food to reduce
the radiocaesium content. These were distributed to people who tradition-
ally consume large amounts of game and fish (Skuterud and Therring 2012).
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Therefore, the Chernobyl nuclear power plant accident deeply compro-
mised the food security of Sami reindeer herders. As mentioned before,
food insecurity is interlinked with other kinds of insecurities: economic,
environmental, health, individual, and community. From the perspective
of human security, these governments’ decisions to increase limits on in-
take of radiocaesium and to compensate reindeer herders secured the herd-
ers’ livelihoods; economic security and all of its linked securities except for
health security. Indeed, higher radiocaesium intake increases health risks.
In this case, economic security and health security, although both are listed
as essential dimensions of human security, become incompatible. As a con-
sequence, here, the health risk was not prioritised.

Why was economic security valued over health security? One explanation
is that health issues are uncertain. There is no clear consensus among the
scientific community about the health risks posed by internal exposure to
low-dose radiation; more time is needed to clarify this causal relationship.
Another explanation is that, in this case, the voices calling for health secu-
rity were structurally denied. This point will be explored from an ethics of
care approach in the following section.

Voice of care for food security

An ethics of care approach offers a perspective that sheds light on people’s
everyday life and on alternative voices. Carol Gilligan pointed out the inabil-
ity of the language of justice to take into account as morally pertinent the ex-
periences and points of view of women (Laugier 2015). Gilligan highlighted
the significance of caring for others, as well as practices of care that have
often been undervalued because they are usually done by women (Gilligan
1993). Ethics of care recognises human vulnerability and the idea that all
people are interdependent. For Joan Tronto, care can be integrated into a
general ethical, social, and political approach that is not reserved for women;
it is something everyone should aspire to (Tronto 1993). Furthermore, San-
dra Laugier focuses on the ordinary moral problems that care poses:

... the ethics of care draw our attention to the ordinary, to what we are
unable to see, but is right before our eyes. So before being a feminine
ethics, it is an ethics that gives voice an expression to humans that are
undervalued precisely because they accomplish unnoticed, invisible
tasks, and take care of the basic needs.

(Laugier 2015, 217)

In this context, ethics of care may pay attention to the voices of Sami people
that had been undervalued. To amplify these voices, this section will quote
from interviews conducted by Sharon Stephens. Stephens researched the in-
fluence of the Chernobyl accident on Sami reindeer herders. Her interviews
were conducted from December 1986 to January 1987 and from August to
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September 1990 around Snasa, a region in central Norway where South
Sami reside and that was contaminated by radioactive materials (Stephens
1995). She interviewed a Sami herding family from Valsjoyn, Sweden who
had been affected by the Chernobyl nuclear accident (Stephens 1987).

In her interview, a wife and mother in a reindeer herding family in Snasa
said:

It seems sometimes that things have become strange and make-believe.
You see with your eyes the same mountains and lakes, the same herds,
but you know there is something dangerous, something invisible, that
can harm your children, that you can’t see or touch or smell. Your hands
keep doing the work, but your head worries about the future.

(Stephens 1995, 276)

Another woman, a Swedish South Sami female reindeer owner, commented,
‘This is not just a matter of economics, but of who we are, how we live, how
we are connected to our deer and each other. Now (in the winter of 1986—
1987) we must buy everything’ (Stephens ibid., 277).

These comments illustrate how their everyday lives were changed and the
fear that surrounded those changes. They also express these women’s con-
cern for their children, their environment, and their future. Stephens recalls:

[After the government increased the radiation intake limit] ... a par-
ticularly painful meeting with the predominantly male planning group
of the local reindeer-herding organisation. My questions — about ‘the
facts’ of the fallout and its possible effects on the local economy, politi-
cal self-determination, family life, and the future expectations of young
people — were often met with silence or frustrated answers: It is too soon
to know these things. (...) In contrast, women seemed to talk a great
deal about Chernobyl, not just to me but to each other.

(Stephens ibid., 282).

Stephens discusses the women’s voices and attitudes:

They talk about how to help the men, demoralised by their sense of
the futility of their work and the uncertainties of the future, and how
to help their children feel safe when their everyday food had suddenly
become something dangerous and mysterious. They discussed how to
get safe meat from relatives and friends up north, how to prepare store-
bought foods to feed their families, and how to prepare the usual foods
in different ways (for example, by repeated rinsing of the meat) in order
to lower radioactivity levels. They wondered what foods they should eat
themselves, especially if they were pregnant or nursing, and speculated
about how to interpret changing government definitions of safe levels.
(Stephens ibid.)
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Stephens concluded that the women prioritised health risks associated with
food over economic problems. Furthermore, these interviews demonstrate
dialogue in face of dangerous circumstances; in these dialogues, women
form strategies in social relationships — that is, through interdependence.

However, why did the women discuss the health risks? As implied in the
quotations, Sami women are generally responsible for preparing food. Ac-
cording to Sarah Andrews, Sami women in Norway are generally the pri-
mary caretakers of children and they are also responsible for passing on
their indigenous culture to their children (Andrews n.d.). Women also play
a bigger role than men in preparing reindeer meat or making handicrafts
from reindeer (Larsson 2004). Women became concerned about the health
risks of radiation exposure due to practical aspects of their everyday lives
and because of their roles in the private sphere.

Gradually, however, their voices became louder and began to resonate
outside the private sphere. These women raised their voices to demand
extensive information and comprehensive health monitoring from health
agencies as well as state support for reducing becquerel counts in reindeer
not just to ‘acceptable’ levels but to zero (Stephens 1995, 285). Stephens’
work records how these women’s voices led to political action. Chernobyl
drove women to new forms of political involvement, bringing cultural issues
into the political arena (Stephens 1995, 282). Gerd Persson, a South Sami
mother and the wife of a reindeer herder, had never been involved in politics
until the autumn of 1986, when she campaigned for and won a position on
the Reindeer Radioactivity Commission, an influential advisory organ to
the Swedish government (Stephens 1987).

A conscious Sami women’s movement started to take shape as early as the
1970s (Helander and Kailo 1998, 183). In 1988, the Sami women’s organisation
was established. It aimed to raise women’s awareness of their current roles,
change social conditions, and promote gender equality (Ramnarine 2013,
177). Despite these movements, few Sami women held high management or
political positions from the 1970s to the 1990s (ibid.). In 2004, Sara Larsson,
a member of the Swedish Saami Parliament, commented, ‘Today, reindeer
herding has become modernised and male-dominated (Larsson 2004)’.

Stephens’ work illustrates how Sami women succeeded in using their voices
to enact political change at the end of the 1980s. Regarding ethics of care, Joan
Tronto suggests that the image of care — the amorous or maternal face-to-face
to which Gilligan remains attached —is too narrow to encompass all social ac-
tivities that involve attentive care for others (Laugier 2015). Indeed, the needs
of Sami women, encapsulated in the idea of health security, are based on the
care perspective which claims health security as a universal right.

Conclusion

The Chernobyl nuclear power plant accident and the following govern-
ment measures related to food safety undermined the food security of Sami
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reindeer herders. Even in 2016, 30 years after the accident, high radiation
levels were still detected in reindeer. Reindeer herders still undergo regular
whole-body monitoring, and the Norwegian government still compensates
herders for unmarketable reindeer meat. The road to the Sami women’s goal
of zero becquerels remains long. Hence, food security is an ongoing problem
for the Sami people. The food security of Sami reindeer herders encom-
passes not only food access, but also preventative measures to mitigate the
risks surrounding food. As this chapter has demonstrated, situations may
arise in which protecting traditional food customs exposes the Sami to fur-
ther health risks. We have seen that women in Sami reindeer community
raised their voices for food security from care perspective. A care approach
complements the human security approach and is an effective way to culti-
vate a more inclusive approach to food security.

Note

1 The term ‘Lapp’ is not used by the Sami themselves. See a report by Pikkarainen
and Brodin in 2008. Here, the author cites the original text.
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Introduction

Food security is an important component of national economic security. The
Food and Agriculture Organisation of the United Nations (FAO) and the
Doctrine of Food Security of the Russian Federation (2010) use this concept
to describe the state of the national or global food market. Food security is
‘the conditions under which people have physical, social, and economic access
to adequate, safe, and complete nutrition that satisfies the needs and prefer-
ences in their diet and nutrition for actively healthy living’ (Doctrine of Food
Security of the Russian Federation, 2010). Its constituent elements are food
independence, physical, and economic accessibility of food, and the safety
of available food (Rome Declaration on World Food Security and the World
Food Summit Action Plan, 1996; Declaration of the World Summit on Food
Security, 2009; Doctrine of Food Security of the Russian Federation, 2010).

Policy documents prioritise food security challenges in the Russian Fed-
eration, and in some regions (especially in the Arctic region) these challenges
are urgent. Professor V.A. Ivanov states that, due to outflow of products the
population of the Arctic in Russia is deprived from sufficient access to the
products of the region. Thus, Russia does not ensure food security (Ivanov,
2015, pp. 152-174). This problem can require emergency measures at the lo-
cal and federal levels.

In the Russian Federation, food security should be diversified at the re-
gional level. This is especially relevant in the Arctic zone of the Russian
Federation, where quality of life differs significantly between settled pop-
ulations and the nomadic Indigenous Peoples who live in the tundra. This

DOI: 10.4324/9781003057758-4


https://doi.org/10.4324/9781003057758-4

Traditional nutrition of Indigenous Peoples 73

aligns with the FAO Policy on Indigenous and Tribal Peoples (Rome, 2015)
(FAO, 2015), which states that, although Indigenous Peoples make up about
5% of the world’s total population (and 15% of the total population of the
Russian Arctic), about 15% of them live below the poverty line (Rosstat).
The FAO Policy declares:

The adversities faced by Indigenous Peoples have grown in the last
few decades, but so too have the recognition of and appreciation for
their potential contributions to sustainable development and natural
resources management. Protecting the livelihood systems and special-
ised knowledge that are held within these communities will reverse the
steady erosion of indigenous cultures but may also bring novel solutions
to the fight against food insecurity and malnutrition, poverty, and envi-
ronmental degradation.

(FAO, 2015, p. 2)

In 2018, the FAO prepared a regional overview of the state of food security
problems in Europe and Central Asia in 2017 (The State of Food Security
and Nutrition in Europe and Central Asia, 2018). However, the FAO’s find-
ings for Russia are based primarily on statistical data collected from the
regions of the Russian Federation. They therefore fail to reflect the real dif-
ferences in food security between urban and rural areas and between the
permanent populations in municipalities and Indigenous Peoples following
a traditional lifestyle. There is insufficient data on the quality of life and
food security of Indigenous Peoples in the Russian Arctic (SLiCA, 2015;
Anderson et al., 2016, pp. 1-27; Kozlov et al., 2018).

However, our research shows that development of Indigenous communi-
ties in this region correlates to global factors affecting food security identi-
fied by the FAO and the World Health Organisation. Rapidly growing fuel
prices have a dual effect, increasing the cost of production and of sales.
The growing demand for food in emerging economies and the impact of
climate change on agriculture, fishing, hunting, and gathering also affect
food security in the Russian Arctic. This is supported by the document Food
Security in the Arctic Region developed by the Inuit Circumpolar Council
(Canada) (May 2012), which identifies two main problems concerning food
insecurity of Indigenous Peoples living in the Arctic region: (1) high prices,
often combined with economic vulnerability, and (2) reduced consumption
of products made from the Arctic flora and fauna (Inuit Circumpolar Coun-
cil, 2012). The situation is further complicated by global climate change.

Food sovereignty movements challenge the issue of food security (the
right to adequate amounts of quality food) and the social relationships of
production and consumption. Food sovereignty critically assesses the abil-
ity of people, communities, and nations to control their own food systems
(markets, modes of production, food cultures, and environments) and to
provide an alternative to the neoliberal model of agriculture (Desmarais,
2002, pp. 91-124; Wittmanm, 2009, pp. 120-130). This neoliberal model is
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associated with the expansion of the ‘third food regime’, which refers to the
withdrawal of the state and the expansion of market forces via integration
with the global food market and the lifting of regulations on the free trade
of food, along with the privatisation of food security and the domination of
the corporate food regime (Friedmann et al., 1989, pp. 93-117). The third
food regime brought about the increasing displacement of local family pro-
ducers (Van der Ploeg, 2013). Reindeer herder economies integrated into
market economies by selling their products to local and external markets;
this caused them to become more dependent on complementary sources of
food in the form of products produced and distributed to local vendors by
external large-scale market ones. Rising fuel costs are one reason for the
increasing need for cash incomes.

However, the claims of food sovereignty movements do not completely cor-
respond to Indigenous issues. Lauren Kepkiewicz, Dawn Morrison, Annette
Desmarais, and Hannah Wittman point out that food sovereignty in Can-
ada remains disproportionately focused on agricultural production and state
solutions while failing to adequately engage with Indigenous food systems
based on hunting, fishing, and gathering (Morrison, 2011, pp. 97-114; Des-
marais et al., 2014, pp. 1153-1173; Kepkiewicz, 2017, pp. 164-180). Food sover-
eignty issues for Indigenous People are intertwined with the colonial roots of
the regulations around land use by Indigenous People and colonial settlers.

Moreover, food sovereignty for Indigenous Peoples also concerns specif-
ics of their lifestyle. Due to the transformation of the traditional lifestyle of
Indigenous Peoples (replacing nomadic lifestyles with settled ones), those
who are still involved in traditional occupations (reindeer herding, fishing,
hunting, gathering, etc.) have a strong impact on the food sovereignty of
Indigenous and non-Indigenous communities since they provide traditional
food. According to Lauren Kepkiewicz, not only do indigenous food systems
form the basis of Indigenous Peoples’ ability to sustain and nourish them-
selves, but indigenous food systems form the basis of all people’s food sys-
tems (Kepkiewicz, 2015, pp. 185-198). Dawn Morrison points to Indigenous
food sovereignty as a restorative framework for the transformation of food
systems to which all people and cultures — Indigenous and non-Indigenous —
can relate (B.C. Indigenous Food System Network, 2008, pp. 1-22).

This is relevant to the present case because the Indigenous People who live
in national settlements in Western Siberia still depend to a significant degree
on traditional sources of nutrition. So, the issues of Indigenous Peoples’ food
security and food sovereignty are both global and specific, and these issues
align with many geographical, cultural, and socio-economic specifics.

Since the concern for food sovereignty emerged from the social move-
ments of producers, it is worthwhile to explore how food sovereignty
emerges in the relationships among the state, the market, and producers.
P. Clark juxtaposes ideas of food sovereignty that promote a “Westphalian”
state-centric notion [with] those implying a more pluralistic notion of sover-
eignty over territories by non-state actors (Clark, 2016, pp. 183-205).
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As this chapter will show, in Russia, the state takes an active role by regulat-
ing reindeer herd sizes and access to grazing to protect traditional lifestyles.
Reindeer herders have organised to ‘fight” for more influence over national
and international policies. Meanwhile, reindeer herding can be also seen as a
continuation of the ‘silent resistance’ of the ‘people’s economies’ (Visser et al.,
2015, pp. 513-528) of the state socialist period. Reindeer herders retained an
Indigenous, autonomous, household-based food system parallel to the domi-
nant state-run, socialist, planned economy. Following the postsocialist tran-
sition, reindeer herding has continued to have a strong standing; it embraces
an Indigenous food system even during its emergent market integration.

This chapter describes current trends related to the food security and
food sovereignty of the Indigenous population in the Arctic zone of Western
Siberia (Yamal-Nenets Autonomous Okrug — YNAO) (Figure 4.1).

This region is the part of the High North, and more than half of its ter-
ritory is located above the Arctic Circle. There are three climatic zones: (1)
the Arctic, (2) subarctic zones, and (3) the northern part of the Western Si-
berian lowlands. This chapter considers only the Arctic region. Its climate
is determined by the permafrost. It is characterised by long, cold, severe
winters (up to eight months) with strong magnetic storms, frosts, frequent
snowstorms, and a short summer (50 days). The average annual temperature
is about —10°C. In winter, low temperatures can sink to —70°C; in summer
(in July), the temperature can rise to +30°C. This severe climate makes in-
dustrial agriculture impossible, but the sustained cold temperatures provide
the necessary conditions for reindeer herding.

The Indigenous population’s food security and sovereignty are based on
maintaining traditional nutrition, which is an important part of the no-
madic Indigenous population’s traditional culture and the Indigenous econ-
omies in the Arctic zone of Western Siberia. Traditional nutrition effectively
prevents health problems and allowed Indigenous Peoples of this region to
adapt to the cold and geomagnetic activity of the High North. ‘Traditional
nutrition’ is a diet that contains more than 50% local, traditional products
(i.e., venison, local fish, etc.) (Lobanov et al., Traditional nutrition..., 2018,
pp. 32-33). Dramatic transitions away from Indigenous nutrition have signif-
icantly affected the prevalence of respiratory diseases, circulation problems,
and obesity, and reductions in the consumption of traditional foods lead
to a decrease in adaptation (Andronov et al., The impact..., 2018, PA796;
Andronov et al., The role..., 2018, pp. 142-144; Bogdanova et al., 2018,
pp- 120-126; Lobanov et al., Study..., 2018, pp. 31-32).

Food security issues differ for different Indigenous populations (fishermen,
hunters, or nomadic reindeer herders). Food security concerns access to natu-
ral resources as well as obtaining hunting licenses and fishing quotas for Indig-
enous communities. This study investigates whether national policies and the
current trends in reindeer herding in the Arctic zone of Western Siberia reflect
issues of food security and sovereignty. It considers four main aspects of these
topics: policies, environmental issues, economic and health impacts.
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Figure 4.1 The territory of the Yamalo-Nenets Autonomous Okrug.

The chapter takes a multidisciplinary approach that draws on methods
used in the fields of law, sociology, economics, and medicine. Research was
conducted using the actor-network theory, a sociological method. A com-
prehensive analysis of socioeconomic factors affecting reindeer herding
maintenance was also conducted. The primary sources used in this study
include data collected from interviews and surveys of 590 Indigenous Peoples
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(reindeer herders) during expeditions to the Nyda settlement, the Nydinskaya
tundra, the Tazovsky settlement, the Tazovskaya tundra, the Nakhodka
tundra, the Gyda and Gydansky settlements, the Yavai-Salinskaya tundra,
the Seyakha settlement, the Seyakhinskaya and Tambeyskaya tundras (lo-
cated along the southern coast of the Ob Bay), the northeast coast of the
Yamal Peninsula, and the Tazovsky and Gydansky Peninsulas. Data were
collected in summer (August) and winter (March and November) in 2014—
2017 (Figure 4.2). Fieldwork was conducted by the researchers of the YNAO
(Yamal-Nenets Autonomous Okrug) Arctic Scientific Research Centre.

Figure 4.2 The territory of the Arctic climatic zone of the Yamalo-Nenets Autonomous Okrug.
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Two hundred and fifty-two semi-structured interviews were conducted
based on the interview guide developed and approved by the YNAO Arctic
Scientific Research Centre. Two hundred and thirty-eight surveys with fixed
questions were received. The results were analysed using STATISTICA 6.

The selection criteria for the respondents were involved in reindeer herd-
ing, Nenets origin (at least one parent was of Nenets origin or a participant
was a Nenets speaker), nomadic or semi-nomadic lifestyle, and participation
in a medical examination conducted by the YNAO Arctic Scientific Research
Centre. All participants over 18 years of age provided written informed con-
sent. Participants’ personal data were anonymised, numbered, and added to
the databases of the Northern Arctic Federal University project team.

Secondary sources used in the study consisted of official informa-
tion requested from local authorities, public statistical data, and official
government reports.

Settings

The Arctic zone of Western Siberia (YNAO) is a unique territory because
almost 1/3 of the Indigenous population of the Russian Arctic (about 42,000
people) reside there, including Nenets, Khanty, Selkups, and Komi-Zyryans.
Almost half of the residents are still nomadic (about 22,000 people). The cul-
ture, health, and social well-being of Indigenous Peoples are strongly linked
to a traditional lifestyle and the consumption of traditional food. Therefore,
it is essential to encourage traditional occupations (reindeer herding, fishing,
hunting, etc.) in this region in order to preserve the Indigenous population.

The geographic location of YNAO, which is mostly above the Arctic Cir-
cle, significantly impacts traditional occupations in this region; its condi-
tions are the most appropriate for reindeer herding.

Current trends in the traditional economy of reindeer herders in Y NAO
are fundamentally different from economic trends in other Arctic regions.
Worldwide, the number of people following a nomadic lifestyle is decreas-
ing, but in YNAO, it is increasing, as is the number of young men engaged
in reindeer herding.

Policies affecting the food security of Indigenous Peoples in
the Arctic zone of Western Siberia

The first legislative initiatives to support reindeer herding were in the 1920s
and 1930s. During WWII, the Soviet government adopted new legislation
aimed at preserving and developing the reindeer industry. However, only
since the 1990s it has national policy focused on maintaining the Indige-
nous population and their traditional lifestyle. Efforts in this direction
have led to the formation of associations of Indigenous Peoples and a set
of federal and local (municipal level) acts, including On the Territorial
Public Self-Government in Yamal-Nenets Autonomous Okrug (Law No. 44,
9 December 1996), On Reindeer Herding (Law No. 46, 2 November 1998;
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Law No. 34-ZAO, 6 June 2016, ed. 2 October 2018), and On the General Prin-
ciple of Organising Communities of Small Indigenous Peoples of the North,
Siberia, and the Far East of the Russian Federation (Federal Law No. 104-
FL, 20 July 2000). However, issues related to reindeer husbandry are mostly
regulated on the local level because the draft federal laws, such as On North-
ern Reindeer Herding (No. 97700749-2, 1997 and No. 220824-3, 2002), were
rejected by the State Duma of the Russian Federation.

The regional YNAO law On Reindeer Herding (Law No. 34-ZAO, 6 June
2016, ed. 02 October 2018) establishes two types of reindeer husbandry: in-
dividual reindeer herders and reindeer herding households. The first is a col-
laboration of Indigenous or non-Indigenous Peoples of the North, or other
persons who are not members of the Indigenous Peoples of the North but
are permanent residents of the Okrug and follow the traditional lifestyle
of Indigenous Peoples of the North. They engage in traditional economic
activities and traditional occupations in the areas of traditional residence
and traditional economic activities of the Indigenous Peoples of the North
(On Reindeer Herding, 2016, article 3, par. 5). This definition partly corre-
lates to ‘a peasant (farm) household’ (Civil Code of the Russian Federation,
1994, article 86.1), which describes ‘citizens conducting joint activities in ag-
riculture without establishing a legal entity on the basis of an agreement for
running a peasant (farm) household or entitled to create a legal entity — a
peasant farm’ (Civil Code of the Russian Federation, 1994, 23). In contrast,
reindeer herding husbandry refers to individual entrepreneurs and legal en-
tities that herd reindeer as a business (On Reindeer Herding, 2016, article 3,
par. 6). However, none of these legal definitions provides quantitative meas-
urements to determine the status of a reindeer herder.

In the late 1980s and 1990s, the main stakeholders protecting the rights
of Indigenous Peoples appeared. On 12 December 1989, the organisation
‘YASAVEY’ was founded. In 1998, it was renamed the Association of the
Nenets People of Nenets Autonomous Okrug ‘YASAVEY’. This association
joined the Russian Association of Indigenous Peoples of the North ‘RAIPON’,
which was founded in March 1990 at the Congress of the Peoples of the
North. At first, the Association ‘RAIPON’ was called the Association of
the Peoples of the North of the USSR and united 26 indigenous minorities
from the North. On 24 November 1993, it was registered as a socio-political
movement — the Association of Indigenous Minorities of the North, Siberia,
and the Far East of the Russian Federation. This association lobbies for
the interests of Indigenous Peoples in the Russian Federation. It works in
collaboration with the chambers of the Federal Assembly of the Russian
Federation, the government, and the President of the Russian Federation,
and it participates in work on legislation designed to ensure the rights of
Indigenous Peoples and to help them to maintain their lifestyle and develop
their economy. It has a special consultative status with the UN Economic
and Social Council (ECOSOC), and is an active participant in the sessions
of UN working groups on Indigenous issues. It helped to develop the draft
Declaration on the Rights of Indigenous Peoples and also participates in
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the Commission on Human Rights and the UN Permanent Forum on In-
digenous Issues. ‘RAIPON’ is a permanent member of the Arctic Council,
which was established by eight Arctic countries: Norway, Denmark, Swe-
den, Finland, Iceland, Canada, the US, and Russia. Its experts take part
in various Arctic Council working groups and programs. These activities
make ‘RAIPON’ the strongest stakeholder involved in protecting the civil
rights of Indigenous Peoples in Russia. It has had a significant impact on
governmental programs and legislative initiatives, including:

»  The Conception of Sustainable Development of Indigenous Minorities of
the North, Siberia, and the Far East of the Russian Federation, approved
by governmental decree of the Russian Federation on 4 February 2009
(No. 132-P);

*  The Conception of Sustainable Development of Indigenous Peoples of the
North in Yamal-Nenets Autonomous Okrug, approved by a resolution of
the YNAO Legislative Assembly on 9 December 2009 (No. 1996);

»  The Strategy of Socio-Economic Development of YNAO until 2020, ap-
proved by a decision of the YNAO Legislative Assembly on 14 Decem-
ber 2011 (No. 839);

*  The National Program of the Indigenous Peoples of the North in YNAO,
approved by a decree of the governor of YNAO on 28 December 2017
(No. 132-PG);

* The YNAO state program Development of the Agricultural Complex,
Fisheries, and Regulation of Markets for Agricultural Products, Raw
Materials, and Food in 2014-2021, approved by YNAO governmental
decree on 26 November 2013 (No. 964-P, ed. 16 August 2018);

*  The complex program Sustainable Development of Indigenous Peoples
of the North in YNAO in 2018-2020, approved by Y NAO governmental
decree on 12 December 2018 (No. 1271-P).

However, local policies governing reindeer herding and husbandry still have
many gaps that affect the efficiency of the Indigenous economy. According
to Konstantin Filant, a researcher at the YNAO Arctic Scientific Research
Centre, the legislation on reindeer herding in Russia is insufficient. The laws
are poor quality because they are formulated using terms from ethnology
and history rather than clear legal language (Filant, 2017, pp. 31-47). Fur-
thermore, the legislation is neither based on the existing norms of land and
civil law, nor does it aim to protect citizens. In addition, its focus on Indige-
nous People’s rights overlooks the need to consider environmental issues as
well. Therefore, the number of reindeer permitted per herd under current
legislation is not based on pasture capacity.

The next section of this chapter considers some important issues about
the relevance of these regulations. The issue of decreasing pasture capac-
ity in tundra areas is urgent, and the impact of existing models of reindeer
herding on the environment must be addressed. There is a conflict between
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reindeer herders’ decreasing standards of living (and the herders’ efforts to
survive and increase their profits by increasing the size of their herds) and
the growing degradation of reindeer pastures in the tundra (which affects
reindeer’s health). Another issue is herders’ growing need to get involved in
market activities because they have little or no access to the necessary facil-
ities for reindeer slaughter and the storage of reindeer products.

The interaction between grazing capacity and models
of reindeer herding

Reindeer husbandry in YNAO today is an example of the successful integra-
tion of traditional occupations into the modern economy. It is the main tra-
ditional occupation and business of the nomadic Indigenous Peoples of the
Tazovskaya, Messoyakhinskaya, Antipayutinskaya, and Tanamskaya tun-
dras (Figure 4.2), most of whom work in commodity production of reindeer
meat and antlers. The reindeer herders of the Tazovsky district differ widely
in methods of cooperation and economic interests. They can be divided into
three groups by the number of reindeer in a herd: small-scale herders (fewer
than 100 reindeer per herd), middle-sized herders (100-999 reindeer per
herd), and large-scale herders (over 1,000 reindeer per herd) (see Table 4.1).
Many communities in the tundra today are shifting from a subsistence
economy (in which the primary goal is providing a family with food) into
commodity production (in which the goal is to earn income from sales of a
product). Large-scale reindeer herding is well-suited to this new model of
Indigenous business. For a long time, reindeer herding involved temporary
collaborations of relatives based on informal agreements. Only in 2019, the
first reindeer farm was registered in the Seyahinskaya tundra in YNAO.
This official legal status allows herders to apply for subsidy programs and
other government support for breeding reindeer and processing meat.

Table 4.1 The structure of reindeer herding households in the Tazovskiy region

in 2018

Model of reindeer herding Transport Reindeer for  Other
reindeer food reindeer

LARGE-SCALE
Mean number of reindeer per herd 2060 40 4900
Share in a herd, % 29.42 0.57 70.01
MIDDLE-SCALE
Mean number of reindeer per herd 55 18 232
Share in a herd, % 18.03 5.09 76.88

SMALL-SCALE

Mean number of reindeer per herd 30 10 110
Share in a herd, % 20 6.6 73.4
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Unfortunately, ecologists conclude that further extensive growth could
cause an environmental catastrophe due to overgrazing (Kryazhims-
kiy et al., 2011, pp. 323-333; Yuzhakov, 2017, pp. 131-137). This would, of
course, endanger the population’s primary food source (Morozova and Ma-
gomedova, 2006, pp. 235-249). However, local governments still pay little
attention to pastures’ capacity to support reindeer. Most reindeer herders in
the Tazovskaya, Tanamskaya, Gydanskaya, and Yuribeyskaya tundras are
complaining about the reduction in quality of winter reindeer pastures. The
residents of the Esseyahinskaya and Yavai-Salinskaya tundras (Figure 4.2)
are not yet experiencing these problems.

Expeditions organised by the YNAO Arctic Scientific Research Centre
have found the most significant damage to pastures in the Antipayutinskaya
tundra near ‘waiting’ areas (temporary camps) close to the settlements where
reindeer herders make purchases (i.e., in Yuribey, Tanama, Antipayuta, and
Gyda); in fishing areas on the gulf of the Ob River (north of Antiputa, on the
western shore of the Yambuto lake, and on the shore of the Gydan Bay near
Yuribey); and near oil and gas deposits where nomadic people sell fish and
venison and buy gasoline (mostly at the deposits of the Messoyakhinskaya
group). Overgrazing is accompanied by soil degradation around populated
areas near infrastructure facilities, and the consequence of overgrazing is a
lack of nutrition for reindeer, which leads to deteriorating health (Figure 4.3).

However, more than 80% of the surveyed reindeer herders do not consider
the situation to be critical. They think that ‘a reindeer finds its own food; the
main thing is not to interfere with them’, and ‘the tundra will regulate itself”.
They are convinced that reindeer are adapting to changes in their food supply.

Figure 4.3 The damaged teeth of a three-year-old reindeer as a result of eating low
lichen cover in the areas of overgrazing in the Messoyahinskaya tundra,
the Lucemer-Yakh camp, 2017.
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In recent years, climate change (which has caused hot summers and a long
snowless season) has led to an increase in the biomass of herbaceous plants.
In addition, the thawing of permafrost has resulted in the formation of small
ravines, improving drainage in the territory, and creating better conditions
for plant growth. These climatic changes have led to an increase in grassy
plants in reindeer’s winter diets (Morozova and Magomedova, 2006, pp. 235—
249; Kryazhimskiy et al., 2011, pp. 323-333; Yuzhakov, 2017, pp. 131-137).
Less than 20% of the surveyed reindeer herders were worried about climate
change and said that they had moved further north with their herds because
increasing temperatures were uncomfortable and harmful for reindeer.

Reindeer herders with herds of up to 300 reindeer believe that large-scale
reindeer herding is the main problem. After a large herd of 2,000-3,000 reindeer
grazes, the tundra needs a long time to recover. This aligns with the ‘tragedy of
the commons’ proposed by Garrett Hardin (Hardin, 1968, pp. 1243-1248). No-
body wants to lose profit, and common natural resources are easily exhausted.
This results in pasture degradation, which could be tragic for the tundra and
reindeer herding.

The owners of large herds, meanwhile, believe that small-scale herders
cause more damage since they follow shorter migratory paths and often stay
at settlements and trading stations for long periods or even cease to mi-
grate altogether. However, reindeer herders strongly oppose governmental
regulations limiting the number of reindeer in a herd, and there are still no
legal, economic, or social precedents for herd reduction under discussion by
regional authorities.

The solution to overgrazing issues can be found in regulating nomadic
reindeer routes based on the old Soviet system. Under this system, all rein-
deer herders were required to move from winter pastures to summer ones
by crossing the rivers that flow east—-west near Antipayuta, Tanama, and
Gyda settlements. Younger reindeer herders find this model fair, effective,
and easy to understand. However, there are some doubts whether it would
work in the Tanamskaya and Messoyakhinskaya tundras. Many reindeer
herders in these districts do not go far from the oil and gas deposits.

Marketing capacities of reindeer herders

Changes in export trends also impact traditional food consumption. Local
venison and fish are necessary to maintain the health of reindeer herding
families and also of Indigenous Peoples who live in settlements or towns.
Until recently, a substantial portion of venison was sold in the nearest set-
tlements or urban areas, but this has changed dramatically in recent years.
In the national villages that do not have their own facilities for the slaugh-
ter and storage of reindeer products, venison consumption decreased by
20%—48% over the last five years (2014-2018). Such facilities only work with
large exporters and are mostly located in the towns. In Canada, Indigenous
communities have faced similar problems: a lack of freezers to store food
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and insufficient access to markets with cheap, high-quality food have be-
come barriers to food security (Chan et al., 2006, pp. 416—431). However, in
the Arctic zone of Western Siberia, developing the infrastructure to store
the production of Indigenous businessmen (local venison and fish) in the
national settlements could shift the current export trends, increasing the
availability of traditional food to residents of this territory.

Strict government limitations on informal trade (‘trade from sledges’, the
typical method for selling to local communities), which are considered ille-
gal business activities, also discourage reindeer herders and fishermen from
selling their products in national settlements. Instead, they sell in bulk to
export companies. At the same time, some reindeer herders focus on the
export of antlers and pants, treating meat as an accompanying product.
This is due to the lack of storage facilities and to the higher profits on these
items, as well as the lack of delay in payment for them. Meanwhile, payment
for venison can be delayed for three to six months. Yet another reason for
reindeer herders’ focus on antler and pants sales is the difficulty in receiving
veterinary approval for the sale of venison because of the lack of veterinary
facilities near slaughter sites. Companies that export antlers and pants pro-
vide reindeer herders with food, fuel, transport, and spare parts for vehi-
cles and other devices on credit for the following year’s ‘harvest’. All of this
makes the sale of antlers and pants more attractive. The issue is complicated
still more by the distance of nomadic routes from settlements and the lack of
fuel, petrol stations, and other infrastructure along the routes. These factors
combined make selling venison inside the Okrug unprofitable.

Currently, residents in settlements in the Arctic zone of Western Siberia
consume venison only five to six months of the year. Indigenous residents’
insufficient consumption of venison can severely impact their bodies’ ability
to handle the harsh Arctic conditions, resulting in an increase in circulatory,
respiratory, and metabolic disorders (Lobanov et al., Consumption..., 2018,
pp. 190-194; Lobanov et al., Risk factors..., 2018, PA799; Lobanov et al., The
impact..., 2018, PA796, Lobanov et al., The role..., 2018, pp. 156-157). Rein-
deer herders prefer to sell venison to shift workers near oil and gas deposits.

There are several reasons for this restricted access to venison. During
summer calving, tundra herders deliver almost no meat to relatives living
in the settlements. However, the lack of venison is strongly related to recent
changes in reindeer herding. Modern reindeer herding is rapidly ceasing to
be a subsistence activity and becoming a form of commodity production.
According to our research in the Gydanskaya tundra (2014-2017, n = 149),
reindeer herders’ families use several devices that consume electricity: TVs
(58%), satellite phones (26%), and computers (36%). A generator consumes
about three litres of gasoline per day. Many families also have two or three
snowmobiles and a motorboat. Therefore, a typical reindeer herder’s family
in the Tazovsky district uses four to eight barrels of fuel per month. To buy
fuel, they need money, which can only be obtained by running a commod-
ity production business. This motivates reindeer herders to stay closer to
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settlements, factories, roads, and fields where they have access to fuel, im-
ported products, medical care, schools, and the Internet. So, they provide
settlements with venison for reasonable prices. They also sell other products
(antlers and pants) near settlements because export companies offer higher
prices when reindeer herders sell near roads or settlements. As a result, over
the last 16 years (1992-2017), in the Gydanskaya, Yavai-Salinskaya, Tanam-
skaya, and Essiahinskaya tundras of the Gydansky Peninsula, the average
length of reindeer herders’ routes has reduced by almost 50%: in 1992, the
average route was 380 km; in 2017 — 180 km.

However, the proximity of temporary nomadic camps to national settle-
ments has also strengthened the transformation of the traditional lifestyle.
The nomadic population has access to imported products which partly re-
place traditional food. However, these imported products are usually low
quality and very expensive. Their consumption also contributes to the in-
creased risk of chronic obstructive bronchitis, obesity, and has decreased
Indigenous Peoples’ level of adaptation to the harsh conditions of the Arctic
(Andronov et al., Prediction..., 2018, pp. 54—67; Kochkin et al., 2018, pp.
130-131).

Implications of ecological and marketing concerns about
reindeer herding

Regional and federal strategies concerning reindeer herding must consider
the social, economic, and ecological aspects of sustainability.

*  The overriding social dilemma is whether to maintain the traditional
lifestyle and diet or to find new ways to replace the nutritional value of
traditional foods for the subsistence of the Arctic population. It is also
important to ensure the participation of local communities in issues
concerning their development.

* The overriding economic dilemma is whether to preserve traditional
farming that focuses on venison production or to maximise the profits
of the reindeer husbandry and integrate reindeer husbandry into the
world economy by developing the antlers market.

* The major ecological dilemma is whether to foster the transition to
modern technologies for feeding reindeer and the development of no-
madic reindeer herding or to limit the number of reindeer in a herd.

*  Another dilemma is caused by the conflict between protecting the tun-
dra from overgrazing and increasing the welfare of herders.

At the same time, some tactical issues must be addressed:
* There is a lack of legitimate mechanisms for regulating the number of

reindeer and their routes. Since there are no legal, economic, or social
precedents for herd reduction, the most likely outcome is the natural



86 Elena Bogdanova et al.

regulation of the number of reindeer due to adverse weather conditions
or a significant economic change that causes antler reindeer herding to
become unprofitable. Therefore, it is necessary not only to develop a
strategy for regulating the number of reindeer if there are too many but
also to prepare for conditions leading to a sharp decline in the number
of reindeer. Decreasing the number of reindeer could cause some rein-
deer herders to go bankrupt, forcing them to exchange this traditional
occupation for fishing. This could then lead to overfishing. However,
reducing the consumption of traditional food (fish and venison) would
lead to an increase in circulatory and respiratory diseases among the
Arctic population.

* The problem of overgrazing is extremely politicised. Geobotanical
studies have mostly been conducted in areas that are not grazed by rein-
deer. Therefore, overgrazed areas have not been studied. However, the
results of these studies have been extrapolated to large areas with very
different landscapes and climatic conditions. Furthermore, all studies
were conducted in summer. Since weather conditions and vegetation
vary significantly during the snowless period of the year in YNAO, it
is quite difficult to generalise these results or to use them to develop
forecast models. Overgrazing should be monitored using satellite im-
ages, and reindeer migration routes should be studied by attaching GPS
trackers to reindeer.

*  The reindeer counting mechanism currently in use is ineffective. Since
official data on the number of reindeer and on pasture resources are ex-
tremely inaccurate, they cannot be used to develop models. There is no
precise map of reindeer routes, nor is there reliable information about
the owners of most of the reindeer in the Tazovsky district.

*  There are no petroleum stations or gasoline storage facilities in the tun-
dra, which leads to extremely high fuel costs and significantly affects
the welfare of the people living there. When petrol prices rise or there
is a shortage, frequent trips to the settlements become impossible for
most nomadic families. This in turn limits the availability of medicine,
industrial goods, and imported food. It also limits communication with
children studying in settlements and reduces the supply of traditional
food to relatives in the settlements. In addition, high fuel prices exacer-
bate overgrazing, as tundra residents tend remain close to settlements
or oil fields so they can buy fuel at lower prices, reducing the cost of
delivering goods to tundra.

Special measures are needed to address these issues and to maintain tra-
ditional reindeer herding. Reindeer herding should be included in the
YNAO state program Development of the Agricultural Complex, Fisheries
and Regulation of Markets for Agricultural Products, Raw Materials and
Food in 2014-2021, which was approved by Y NAO governmental decree on
26 November 2013 (No. 964-P, ed. on 16 August 2018). Subsidy programs
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(included in the budget of this decree) can support reindeer herders and
motivate them to comply with the restrictions and recommendations of the
authorities. However, we recommend that the criteria for determining the
size of a herd be re-evaluated. The most important factors should be: (1)
pasture reindeer capacity; (2) the minimum number of reindeers per herd
for reindeer herding (as a criterion for maintaining a nomadic or settled
lifestyle); and (3) the subsistence minimum (as a criterion for the minimum
size of a one family’s reindeer herd). Another criterion should be considered
when assigning subsidies — the volume of delivered or sold meat. Therefore,
government support should be based not only on the number of reindeer
per member of the Indigenous family but on the type of reindeer herding,
pasture reindeer capacity, the standard of living in the region (subsistence
minimum), the average market price of venison, and the demographic char-
acteristics of a family.

Conclusion

In the Russian Arctic, the issues of food security and food sovereignty
pose a challenge that threatens the maintenance of Indigenous Peoples’
health and traditional lifestyles. Short- and long-term measures are needed.
These measures should support the survival of the traditional lifestyle and
strengthen the economic position of reindeer herders, who are experiencing
increasing market exposure and a need for more cash.

Urgent short-term measures

*  Modify communication between local authorities and reindeer herders.
Instead of top-down regulations, authorities should collaborate with
local communities and reindeer herders to maintain traditional life-
style, improve the welfare of Indigenous Peoples, and develop reindeer
herding.

*  Develop systems to monitor the locations of nomadic reindeer herd-
ers using satellite phones (which can also enable them to access help in
emergency situations). The Ministry of Emergency Situations, regional
authorities, veterinary services, Federal Service for Supervision of Con-
sumer Rights Protection and Human Welfare, and hospitals should be
able to access the locations of reindeer herders if needed.

* Organise veterinary facilities and venison storage facilities in the na-
tional settlements. Indigenous Peoples are drawn into market relation-
ships, but they lack the facilities and infrastructure to profit from their
business activities. This lack of infrastructure encourages overuse of
nature (overgrazing); proper infrastructure would make venison pro-
cessing more cost effective.

*  Provide reindeer herders with reasonably priced fuel, drinking water,
and heated tents in temporary camps near the national settlements
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and trading spots. The lack of petroleum stations and storage gasoline
facilities forces herders to buy fuel at high prices, and fuel represents
a significant portion of a reindeer herders’ family budget. Fuel prices
force them to limit other expenses (food, goods, medications, travel to
national settlements, etc.), which significantly impacts their welfare.

*  Organise mobile slaughter and supplemental reindeer feeding facilities
in the tundra along the nomadic routes of reindeer herders based on the
data from the monitoring system.

Long-term measures

* Implement risk management to avoid overgrazing; monitoring nomadic
reindeer herders’ routes is a part of this.

*  Develop ayear-round cycle of reindeer herding and husbandry (slaughter
— storage — processinglproduction — logisticsldelivery — sale) in the tundra
using new methods for the complete processing of reindeer beef. Sub-
sidise the harvest and delivery of reindeer products and increase their
profitability. Train Indigenous Peoples to harvest and process reindeer
beef according to bioproduction standards.

* Regulate nomadic reindeer routes in the areas affected by overgrazing
by monitoring these routes (with GPS trackers attached to reindeer).
Determine nomadic routes in close collaboration with reindeer herder
representatives. Require reindeer herders to follow assigned nomadic
routes to receive subsidies.

*  Subsidise fuel for reindeer herders and develop infrastructure to facili-
tate the economic empowerment of reindeer herders.

*  Support reindeer herding in the forest zone of Y NAO. Encourage small-
scale reindeer herders to relocate to the southern areas of the district
where overgrazing is not a problem and there is more infrastructure in
place.

*  Monitor the consumption of traditional food, and the health and so-
cial welfare of the Indigenous population in the Russian Arctic. Explore
ways to optimise and enrich their diet while reducing the consumption
of traditional food.
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Dietary patterns, food
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twenty-first century
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Introduction

The population of Greenland was 55,992 as of 1 January 2019. Of these,
an estimated 51,300 (92%) were Indigenous Greenlanders (Kalaallit or In-
uit) (Young and Bjerregaard 2019). A number of dietary studies have been
conducted in Greenland in the last 65 years. Greenlanders’ diets consist of
a mix of locally harvested food and imported food; the importance of the
former has been decreasing for more than a century (Table 5.1).

In the early twentieth century, most Greenlandic Inuit ate a traditional
diet that consisted mostly of what could be harvested locally from the sea.
This traditional diet, or kalaalimernit, comprised marine mammals, fish,
and wild fowl supplemented with terrestrial species, particularly caribou
(Rangifer tarandus). Some local plants, such as seaweed and berries (Vaccin-
ium uliginosum and Empetrum nigrum) were also consumed. The traditional
diet then was much more diverse than today and included the animals’ meat,
fat, and organs. The foods were always boiled or eaten raw, while today they
are also fried and baked. According to the most recent population health

Table 5.1 Energy percent of locally harvested food in
Greenland (Bertelsen 1937; Uhl 1955; Jeppesen
and Bjerregaard 2012; Larsen et al. 2019).

Year Town (%) Village (%)
1900 82

1930 38

1953 21 45

2005 17 32

2018 14 21
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survey (2018), the locally harvested food items that provided the most en-
ergy were blubber (on seal meat or eaten with dried fish), Greenland halibut
(Reinhardtius hippoglossoides), caribou meat, seal meat, and dried fish and
meat (Bjerregaard unpublished).

Data and methods

The chapter explores the food preferences of Inuit in Greenland, the role
of kalaalimernit, and the prevalence and social variation of food insecurity
in Greenland. Among other instruments, our studies among the Inuit in
Greenland used questions from the Household Hunger Scale (Ballard et al.
2011) alongside qualitative methods to explore food insecurity. Two specific
research questions were posed.

»  First, kalaalimernit make up only 20% of the energy intake of Greenlan-
dic Inuit (Jeppesen and Bjerregaard 2012), yet it includes the most pop-
ular food items. Why, then, are these foods not consumed more often?

*  Second, is food insecurity among the Greenlandic Inuit due to a lack of
access to traditional food or a lack of access to any food at all?

Data sources

The chapter describes the published and unpublished results from three
quantitative and two qualitative studies among the Greenlandic Inuit. In
1993, a countrywide population health survey of 1,580 Greenlandic Inuit in-
cluded quantitative information about food preferences (Bjerregaard et al.
1995). Subsequent population health surveys in 2014 and 2018 included 2,120
and 2,436 Greenland Inuit, respectively, and collected dietary information
through food frequency questionnaires (Dahl-Petersen et al. 2016; Larsen
et al. 2019). The surveys also included questions about the perception of
food insecurity (Ballard et al. 2011). A qualitative study from 1997 to 1999
focused on the socio-cultural meanings of traditional Greenlandic food
(Curtis et al. unpublished), and another qualitative study from 2016 to 2017
specifically targeted food insecurity (Olesen et al. unpublished).

Preferred food items

Only the 1993 survey collected information about the food preferences of
Greenlandic Inuit. Respondents were given a list of 12 locally harvested
food items and 12 imported food items and asked to rate each food item on a
scale from 1 (dislike) to 5 (like very much). Traditional food items were rated
significantly higher (mean score 4.67, SD 0.43) than imported foods (4.10,
SD 0.59). Seven locally harvested food items were on the top ten list: mattak
(muktuk, whale skin), dried cod, Brinnich’s guillemot (Uria lomvia), crow-
berries, qullukkat (freeze-dried Greenland halibut), seal meat, and whale
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meat. Only three imported food items were among the top ten: potatoes, rye
bread, and vegetables. All age groups rated traditional food highly, but the
preference for traditional food increased with age (Pars et al. 2001).

The role of traditional Greenlandic food — kalaalimernit — in
the contemporary diet

From 1997 to 1999, 21 focus group interviews about perceptions of tradi-
tional Greenlandic food were conducted in four towns and six villages in
Greenland (Curtis et al. unpublished).

Most participants agreed that traditional food is very healthy. One par-
ticipant said, ‘It is said that the food we eat has a large impact on our health.
Here in the village, we eat more traditional food than they do in the towns;
they eat food with a lot of bad additives’.

The issue of the possible contamination of the food was brought up by
participants in most of the focus groups. Heavy metal contamination was
mentioned several times, as were stories about presumably contaminated
animals. A certain scepticism about research on contaminants was ex-
pressed, and it was concluded that contamination is not a factor in decid-
ing whether or not to eat Greenlandic food. Rather, the impact of eating
traditional food was very often discussed in terms of satiety, strength, and
warmth. As one said, ‘When we eat Danish food (which of course we also
like as it’s something different), we find that it doesn’t give much strength.
When you’ve had Danish food, you get hungry immediately afterwards
[other participants express agreement]’.

The focus groups had lengthy discussions on problems of availability and
accessibility. These problems relate to hunting — which is affected by the
lack of animals or the absence of hunters or fishermen in the family — and to
the lack of Greenlandic products in the shops and the perceived high cost of
the products available. One participant said,

They close quite early at the local market where we buy traditional food.
Sometimes I don’t have time to go. And then, unfortunately, it seems
easier to just buy a chicken or something you can quickly fry in a pan.

Another agreed,

Yes. But that’s also because it [kalaalimernit] is so expensive. We eat a
lot of meat when we eat traditional food. When we eat Danish food, we
don’t eat as much meat. And there are four of us. So, we need one and a
half kilograms of traditional food. It’s very expensive.

Even though most participants agreed that they preferred traditional food,
they also expressed a desire for variety, either because of personal prefer-
ences or for health reasons. However, as the following quote illustrates, a
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lack of kalaalimernit may contribute to the feeling of food insecurity: “When
we don’t have [locally harvested] meat we usually say that “we don’t have
anything to boil,” — that we don’t have any food, even though we do have
Danish food’.

The findings from these focus group interviews correspond to responses
to open-ended questions in the 1993 health interview survey. In that study,
participants who reported that they did not consume kalaalimernit every
day were asked why they didn’t eat kalaalimernit more often. The three most
frequent answers were that respondents wished to vary their diets (48%),
that kalaalimernit were difficult to obtain (45%), and that kalaalimernit were
expensive (39%). Only a few (1%) stated that a fear of contaminants influ-
enced the frequency of their consumption of kalaalimernit, although, at that
time, the issue of contaminants in marine mammals had been a topic of
public discussion for several years (Pars et al. 2001).

Surveys of food insecurity in Greenland

This section presents unpublished analyses of data from a population health
survey in 2018. In two population health surveys in Greenland (in 2014 and
2018), food (in)security was assessed with the question: ‘In the past twelve
months, was there ever no food to eat of any kind in your house because of
a lack of resources to obtain food?” These surveys were the first to examine
food security in a nationwide survey in Greenland. In the 2018 survey, two
additional questions about food security were included: ‘In the past twelve
months, did you or any household member go to sleep at night hungry be-
cause there was not enough food?” and ‘In the past twelve months, did you
or any household member go a whole day and night without eating anything
because there was not enough food?” For all three questions, participants
could answer yes or no. These questions were adapted from the Household
Hunger Scale, which asks the same questions about a period of four weeks
rather than twelve months (Ballard et al. 2011). The two questions added
to the 2018 survey did not significantly change the prevalence of food inse-
curity. In the 2018 survey, 7.9% of respondents experienced food insecurity
based on one question and 8.8% based on all three questions. For compari-
sons the result of one question was used.

As mentioned above, a lack of kalaalimernit may contribute to the percep-
tion of food insecurity. However, the survey questions did not specifically
address this, resulting in a narrow economic definition of food security.

The prevalence of food insecurity decreased from 2014 to 2018 (relative
risk 0.69; 95% confidence interval 0.57-0.85). In 2018, reported food inse-
curity was slightly higher among men than among women (9.5% and 7.6%;
p = 0.08), and food insecurity decreased with age from 15.8% among 15- to
24-year-olds to 3.5% among participants 60 years old and up (p < 0.0001).

Food security varied significantly by wealth. Among the poorest one-
fifth of the participants, food insecurity was reported at 20%. Among the
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wealthiest one-fifth, only 0.5% reported food insecurity (Larsen et al. 2019).
Food insecurity also varied significantly among regions. In East and North
Greenland, 21% reported food insecurity, compared with 7% in West Green-
land (p < 0.0001). In West Greenland, food insecurity was higher in villages
on the southwest coast than in other towns and villages. Some of this ge-
ographic variation disappeared after adjustment for individual wealth or
employment.

Mattak was the most popular food item and also the most expensive. Mat-
tak consumption showed a clear socioeconomic gradient; the least affluent
ate less mattak than wealthy participants. Assuming the preference for mat-
tak is similar across socioeconomic groups, it is likely that the inability to
eat as much as one would like of a favourite food item is one aspect of food
insecurity that was not captured by the survey.

Qualitative study of food insecurity

In order to increase our understanding of food insecurity among Green-
landic Inuit, 19 qualitative interviews were conducted in 2016 and 2017.
Interviewees were selected from the participants in the 2014 population
health survey who answered yes to the question ‘In the past twelve months,
was there ever no food to eat of any kind in your house because of lack
of resources to get food?” All interviewees lived in Tasiilaq (a small town
in East Greenland) or Nuuk (the capital) in West Greenland). During the
interviews, the interviewer attempted to discuss the role of kalaalimernit in
food insecurity with the participants. However, due to the magnitude of the
economic aspects of food insecurity, most interviews eventually focused on
how to buy enough nutritious food on a limited budget.

For some participating families in Tasiilaq and Nuuk, obtaining decent
food, especially for their children, was a daily fight. The main meal of the
day often consisted of cheap solutions like breakfast cereal, pancakes, or
plain pasta for the children while the parents ate very little or went hungry.
For these participants, the national food recommendations (eat a variety of
meat, fish, vegetables, and fruit) were far removed from daily life.

Most participants from Tasiilaq were unemployed, and many saw a lack
of money as the main cause of food insecurity. One said,

... a welfare payment doesn’t last fourteen days, and they have reduced
the welfare payments for the whole country. So, when groceries are so
very expensive here [in Tasiilaq], the welfare payment doesn’t go far at
all; it’s very hard.

A study of prices in Greenland found that (weighted for the average compo-
sition of meals) groceries cost 16% more in Tasiilaq than in Nuuk (Bjerre-
gaard 2019 unpublished). However, participants from Nuuk voiced similar



Dietary issues in contemporary Greenland 97

complaints. Not only unemployed participants, but also families subsisting
on minimum wages said that they were unable to make ends meet.

For families with low salaries and many children and family members, the
high cost of food was a serious problem. One mother said,

Well, I don’t eat very much so there is enough for my children. Some-
times I only eat twice a day. I eat in the morning and then I have a
cooked dinner, and then I go to bed without anything else so my chil-
dren won’t starve.

Most participants agreed that welfare payments were too low. Many also
complained about the attitudes of the staff in the municipal offices respon-
sible for welfare payments. They felt humiliated and lost confidence in the
authorities because staff were slow to act and often turned down requests
for additional money.

Several participants admitted that one factor contributing to food inse-
curity was the purchase of alcohol and tobacco, which are both expensive
in Greenland, instead of food. Marihuana and gambling addictions were
mentioned as well. One participant said, ‘I am hungry, but then I tell myself
that on Monday I’ll get my money (...) then I tell myself that on Monday
I’ll buy some food, but when Monday comes ... then it is only alcohol and
cigarettes’.

Igaassat, which is cooked or prepared food, similar to the British con-
cept of ‘a proper meal’ (Murcott 1982), was mentioned in all interviews in
Tasiilaq. Not all participants in Nuuk talked about it. Igaassat is viewed as
healthy and tasty but expensive. One participant commented, ‘Food that
can be cooked is very expensive, so I don’t buy a lot of that — meat and fish
and things like that. I mostly buy rye bread and cereal’.

In this context, the lack of kalaalimernit was also identified as contribut-
ing to food insecurity. One said, ‘It may sometimes be a problem not being
able to eat kalaalimernit, guillemot, or seal ... now I buy the cheapest food,
bulk packages for 14 days or 28 days, something for the freezer’.

Another woman expressed similar shopping preferences, saying, “... [ buy
the food that makes you feel full, like rye bread, frozen cold cuts, and the
cheapest food that you can cook’.

Some participants relied on help in the form of food or money from
friends or family members, but many didn’t have this option because their
family relationships were strained or because they didn’t want to beg. They
felt ashamed to have to rely on gifts of food or to beg for food. Participants
in Tasiilag and Nuuk often indicated that they had given up and tried to
make their children accept this aspect of their lives as well. One said, ‘Now
and then the children get a little bit angry or sad, especially the youngest
one, but then I usually tell them that we can’t do anything about it, that this
is the way things have turned out for us’.
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Conclusions

Participants in this study prefer locally harvested food, kalaalimernit, to im-
ported food. Kalaalimernit are important to Greenlandic Inuit for a variety
of reasons, but imported food is also popular because it is cheaper and easier
to prepare and due to a wish for variety, among other reasons. Participants
in focus groups mentioned contamination of Greenlandic food, but this is-
sue didn’t play a role in their food choices. In a qualitative study among the
general population, a lack of access to Greenlandic food was sometimes
perceived as food insecurity. In another qualitative study of participants
who had previously reported experiencing food insecurity, the main con-
cern was a shortage of food altogether due to a lack of money. The food inse-
curity captured by the Household Hunger Scale questions in the population
surveys was an economic insecurity: the inability to purchase enough food.
This type of food insecurity was associated with socio-economic conditions
and was reported much more often in East Greenland than in West Green-
land, even after adjustment for social and economic variables.

The first research question asked why Greenlandic Inuit do not eat ka-
laalimernit more often. In general, the seemingly low consumption of ka-
laalimernit is by choice and not due to a lack of access or money. Most
participants expressed a desire for variety in their diets and praised the ease
of preparing imported food.

The second question asked whether food insecurity among Greenlandic
Inuit is a lack of kalaalimernit or a lack of access to food. While the qual-
itative studies considered here hint that a lack of kalaalimernit might con-
tribute to food insecurity, the overwhelming narrative addressed the lack of
money to buy sufficient nutritious food for a family.

Additional issues to explore in future studies are the roles of accessibility
and purchasing power in the geographical variation in food security. Var-
iations in dietary patterns based on degree of food security should also be
investigated further by including food prices in the analyses of the data from
the current studies. Finally, the role of choosing tobacco and alcohol over
food (mentioned by one interviewee here) in food insecurity deserves further
investigation.
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6 Human rights begin
with breakfast

Maintenance of and access
to stable traditional food
systems with a focus on the
European High Arctic

Kamrul Hossain and Noor Jahan Punam

Introduction

Food systems include a range of activities, from the production to the
consumption of food products. Traditional food systems (TFSs) consist
of activities in which food is collected or produced locally from available
natural resources, shared and consumed locally as part of customary food
practices, and processed for wider distribution within and beyond the local
region (Kuhnlein, 2009). Across the Arctic, TFSs comprise traditional ac-
tivities such as berry picking, hunting, reindeer herding, and fishing along
with processing, distributing, and consuming these food products. Due
to climate change and increasing human activities in the region (such as
extractive industrial developments, tourism, and maritime activities), the
maintenance or preservation of stable TFSs is facing serious challenges.
The people residing in this region, including the Indigenous population, are
key players in the region’s TFS. For them, the maintenance of stable TFSs
is vital. It is also connected to their sociocultural, emotional, and psycho-
logical values and to their local and traditional knowledge (Kuhnlein et al.
2013). In addition to establishing stable food systems, maintaining TFSs is
sustainable, conserves ecological systems, and enables ecosystems to func-
tion. Stable food systems also ensure food security (International Union
for Conservation of Nature [[UCN] 2013), which enhances human security
(Food and Agricultural Organisation of the United Nations [FAO] 2016).
Against this background, this chapter examines TFSs and their importance
to local Indigenous and non-Indigenous peoples in the European High Arc-
tic (EHA) region. It seeks to pinpoint the position of TFSs within a human
rights framework. In doing so, it places the right to traditional food not only
under the general right to food provision, but under a broader human rights
framework. This broad framework designates food as an individual right
like the right to health and to practice one’s culture and creates a collective
dimension where food becomes a community property (and/or a collective
concern). In this approach, stable food systems require integrating local and
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traditional knowledge and ensuring meaningful community participation
in protecting and promoting the systems. Therefore, this chapter uses a hu-
man rights framework to argue that protecting and promoting TFSs must
include the right to self-determination. This right guarantees food sover-
eignty in a TFS. In sum, this chapter examines the relationship between an
overarching human rights framework and TFSs in the context of the EHA.
The chapter is divided into six sections including the introduction and the
conclusion. The next section identifies the connections among food, popula-
tion, and the EHA region.

European High Arctic (EHA): the region, population, and food

The European High Arctic (EHA) refers to the European North and the
European portions of the Arctic (Tamnes and Offerdal 2014, 5). This area
includes the northernmost parts of Norway, Sweden, and Finland and the
north-western part of Russia (Stepien and Koivurova 2017). The population
in this region is comprised of Indigenous Peoples and local communities.
The Indigenous population includes Sami, Nenets, and Veps, among others
(Barents Info a). Non-Indigenous local people include Norwegians, Swedes,
Finns, and Russians, along with a small number of immigrants from other
nationalities. There are at least 90,000 Sami in the region (Barents Info b).
Most of them live in Norway (50,000—-65,000), many in Sweden (20,000), and
some in Finland (8,000) and Russia (2,000). Many other Indigenous Peo-
ples live in the Russian part of the European Arctic; approximately 283,975
Nenets, Pomors, Veps, and Komi (the Komi are not considered Indigenous
Peoples under Russian law) live in Russia (Barents Info a). Indigenous in-
habitants of the EHA region, particularly those in the three Scandinavian
countries, often cross national and international borders to engage in tra-
ditional livelihood activities, which include herding, hunting, fishing, and
foraging (Hossain, Raheem, and Cormier 2018). These activities comprise
family traditions and build relationships in communities (Hossain, Ra-
heem, and Cormier 2018).

In the Nordic countries in general, the food culture creates a ‘strong sym-
bolic bond’ between nature and food (Bergflodt, Amilien, and Skuland
2012). This bond is linked with the traditional activities mentioned above;
even eating outdoors is said to represent Nordic cultural values and prac-
tices (Bergflodt, Amilien, and Skuland 2012). This is also true for the rests
of the EHA. The food culture in this region is diverse, yet many traditional
virtues and practices relating to food are similar throughout the EHA. In
the Arctic regions, abundant food resources can be gathered or accessed
from the natural environment. However, available food resources differ in
different Arctic countries. EHA tourist industries promote specific local
foods in each country. For instance, in Northern Norway, cod, coley, At-
lantic halibut, herring, haddock, and red bream are available from the sea
(Nord Norge 2018a). Fresh fish is a source of food, but dried fish is also
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enjoyed by the locals and is Norway’s oldest export (Nord Norge 2018b). The
forests, mountains, and plateaus in the north are home to reindeers and elks
(Nord Norge 2018b). Cloudberries, blueberries, and lingonberries are also
abundant in the forests and are often served as a side dish or dessert (Nord
Norge 2018b). In the Swedish part of the EHA, salmon, grayling, white-
fish, and roe are found in the clear waters, and traditional dishes include
reindeer, moose, grouse, and capercaillie. These dishes are also served with
berries, often freshly picked. The tourist industry often promotes these local
foods (Heart of Lapland 2018). Like in Northern Norway, in the Swedish
part of the EHA, cranberries, blueberries, cloudberries, and Arctic rasp-
berries are often served as side dishes or desserts, in drinks, or even eaten
fresh (Heart of Lapland 2018). In Northernmost Sweden, the local cuisine
may vary from place to place. The food culture of this region is directly
connected to nature, and the same is true for Northern Finland (Bergflodt,
Amilien, and Skuland 2012). In the Finnish part of the EHA, for instance,
reindeer is an essential part of the local cuisine (Reindeer Herders’ Associa-
tion 2014); in fact, no part of the reindeer remains unused. The meat is sau-
téed or served in fillets, cold cuts, jerky, mince, and sausages, among other
forms (Reindeer Herders’ Association 2014). Game birds such as capercail-
lie, willow grouse, black grouse, and waterfowl also form part of the cuisine
of Northern Finland. Elk meat is also popular in this area, and bear meat
is considerably less popular but still eaten (Visit Rovaniemi 2018). Tour-
ist information about Finnish Lapland highlights the access to fish such
as salmon, trout, pike perch, whitefish, arctic char, grayling, and vendace.
Berries are also common in Northern Finnish forests, including bilberry,
cloudberry, lingonberry, and cranberry. These foods are prepared and eaten
in similar ways in Northern Norway, Sweden, and Finland (Visit Rovaniemi
2018). In the Russian part of the EHA, wild mushrooms and berries are
often gathered (Hossain, Raheem, and Cormier 2018). Reindeer meat also
forms part of the food system in the Russian Arctic. Reindeer hides are
often salted to preserve them (Karpukhin 2016). A variety of fish are found
in the Russian Arctic, including haddock, cod, pollock, capelin, poutassou,
herring, grouper, and mackerel (Stupachenko 2018). Atlantic salmon can
also be found in the Kola Peninsula (Aas, Klemetsen, and Einum 2011). Fish
can be smoked or cooked in soups.

Traditional food systems

Conceptualising TFS

The TFS of the EHA is similar in many ways to the food system promoted
by the tourism industry, but there are also some differences (see Chapter 7
of this book). To understand TFSs, it is necessary to first define a food sys-
tem. Global Environmental Change and Food Systems (GECAFS, an inter-
disciplinary research program), categorises food systems based on whether
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they encompass all activities related to the production, processing, distri-
bution, preparation, and consumption of food. These activities contribute
to an essential interrelationship between humans and food. This interrela-
tionship broadly defines the link between food security and food systems.
Food security refers to availability, access, utilisation, and stability of food
(FAO 2008a). Availability is ensured by production, distribution, and ex-
change. Access means affordability, allocation, and preference. Utilisation
refers to the additional values embedded in food, including nutrition, social
values, and food safety. Food security contributes to broader human secu-
rity, including environmental, health, community, and economic security.
In food systems, interactions among biological, geographic, and physical
structures and between these structures and human environments influence
food-related activities and their outcomes (Ericksen 2008). As a result, food
systems encompass all food processes from production to consumption as
well as the influence of those processes on society, politics, the economy, the
culture, and the environment (Capone 2014). Therefore, a food system can-
not be understood only by considering the processes it involves; the actors
in a food system, along with their roles and interactions, must be examined
as well (Ericksen et al. 2009).

The actors in food systems form the largest group of natural resource
managers in the world (European Environment Agency 2017). Their contri-
butions to the food systems are integral; they identify problems and imple-
ment solutions (European Environment Agency 2017). Food system actors
include farmers, fishermen, traders, processors, food industry workers, re-
tailers, and consumers (Westhoek, Berkum, and Hajer 2016). In large-scale
industrial production and processing, actors’ roles vary — some are more
powerful than others. While these actors’ actions are integrated in food sys-
tem in general, a TFS approach offers a different perspective, suggesting
that the consumption preferences of grassroots-level actors deserve to be
heard. Most actors in the EHA engage in small-scale food production using
traditional resources, means, and methods, primarily to meet local needs.
Maintenance of the food system plays a role in their subsistence activities
(see, e.g., Chapter 10 of this book). However, as the traditional subsistence
activities of the local Indigenous and non-Indigenous communities in this
region have been replaced by a mixed economy, more and more local foods
and their by-products are being processed to attract external markets.

Consequently, a TFS includes local, natural food products that are socially
and culturally acceptable (Kuhnlein, 2009). Although this definition has of-
ten been used in connection with Indigenous Peoples, in this chapter, it will
be used to include Indigenous and non-Indigenous residents. Here, the EHA’s
TFS refers to processes that use local food sources, such as berry picking,
hunting, reindeer herding, and fishing, as well as processing these food items
for consumption. In short, collecting food directly from nature and then pre-
paring and consuming that food is the TFS. The cultural, social, political,
economic, and environmental outcomes of these processes are also part of
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the TFS, and local actors and their roles in the maintenance of food systems
are the most important elements of a TFS. The EHA is characterised by ro-
bust interactions amongst traditional cultures and the lands used and/or oth-
erwise occupied by Indigenous and non-Indigenous local peoples (Paci et al.
2004). As a result, its TFS does not exclude cultural practices or the spiritual
aspects of food practices; rather, the relationships between these practices
and food offer a more complete understanding of TFSs in the high Arctic.

Relevance of TFS in the EHA

Maintaining TFSs in the EHA is key to the stability of food systems in this
region. Stability is one of the four dimensions of food security — the other
three, as mentioned above, are availability, access, and utilisation (Hossain,
Raheem, and Cormier 2018). The 1996 FAO definition of food security also
includes access to food which is socially and culturally acceptable (Jones
et al. 2013). A food-secure community has more human security because
TFSs are interconnected with other aspects of society. For example, the nu-
trition of traditional food provides health security; maintaining traditional
and natural food systems complements environmental conservation and
preservation, providing environmental security; traditional food is less ex-
pensive than imported food, which is often expensive in the high Arctic,
contributing to economic security; and finally, the connectedness of tradi-
tional food to cultural values creates community security.

The practice of traditional food collection in across the region of the
EHA, particularly from natural sources, is consistent over time. The con-
nection between land and food cannot be disregarded — for instance, the
growth of berries in wild forests and organised farming are both examples
of food cultivated from the land (Elde et al. 2018). In Finland, under the
national legislation supporting ‘every man’s right’, anyone may gather wild
berries, mushrooms, and apples from the forests for free; this is subject to
restriction in conservation areas and on private properties (Ministry of the
Environment 2016). Fishing is somewhat restricted; angling and ice fishing
are banned in fast-flowing sections of watercourses (Ministry of the Envi-
ronment 2016). Anyone who pays the state fisheries management fee may
lure fish with a single rod anywhere in Finland except in fast-flowing sec-
tions, and people under 18 and over 65 can fish for free (Ministry of the
Environment 2016). Fishermen who use nets or fish traps must obtain per-
mission and pay the state fisheries management fee (Ministry of the Envi-
ronment 2016). In Sweden, similar regulations apply to picking berries and
mushrooms (Kuruzovic 2019), and Swedish rules and restrictions on fishing
also mirror those of Finland (Aas 2008). In Norway, there are no restrictions
on gathering berries and mushrooms, but special rules apply to cloudberries
in Northern Norway (Kagda, Cooke and Nevins 2017). No license is needed
to fish for saltwater species for personal use, but a license is required for all
other kinds of fishing (Norwegian Environment Agency 2013).
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Reindeer herding and hunting are regulated slightly differently across the
three Nordic states. In Finland, hunters must take a hunting examination
and pay a state game management fee, after which they can obtain a hunting
card (Tuunanen, Tarasti, and Rautiainen 2015). and Residents of Lapland
may hunt on state-owned land (Section 8, Hunting Act). The right to prac-
tice reindeer herding is not reserved to Sami people, but it can only be done
in designated reindeer herding areas (Section 3, Reindeer Husbandry Act).
Reindeer herding is not reserved to Indigenous Peoples in Russia, either
(Forrest 1997). In Sweden and Norway (Hossain, Raheem, and Cormier
2018), anyone who pays a permit fee for a license may hunt reindeer (Swedish
Environmental Protection Agency 2019), but herding rights are reserved to
the Sami people (Torp 2013). In Russia, a license is needed for hunting and
fishing. Amateurs may hunt animals for fur with a voucher, but for licenced
species, such as river beaver, a licence is required by the 1995 Federal Law
of the Russian Federation on Wildlife.

Food from traditional or local sources also supports business develop-
ment in the EHA. Local foods are often used to promote local businesses
and services, from tourism businesses and restaurants to other public in-
stitutions such as schools, hospitals, offices, and other institutions. Tour-
ist agencies in Finnish, Norwegian, and Swedish Lapland and in the Kola
Peninsula, such as Kontiki Finland (Twitter: @kontikifinland), often share
traditional recipes and pictures of traditional food on social media. Some
of the region’s many tourist agencies also organise food tours for their cus-
tomers. Commercial fisheries are also quite active in this region, and they
play a significant role in production of healthy local food. However, these
kinds of businesses face challenges due to protective regulatory measures
and private consumption (Setdld et al. 1999), especially since private con-
sumption is linked with emotional and traditional values (as discussed else-
where in this chapter). Restaurants in the EHA also serve wide ranges of
traditional foods prepared with local ingredients. For example, Nili Restau-
rant, a popular restaurant in Rovaniemi, Finland, serves traditional Sami
and Finnish food (Nili Restaurant 2019). Even the restaurant at the Arctic
Centre in Rovaniemi (which is open to the public) features food prepared
from the “finest raw ingredients sourced directly from Lapland’ (Arktikum
2019). Similar approaches to food service are found in many restaurants at
universities, schools, and hospitals across the region.

Threats to the TFS in the EHA

The stability of the TFS in the EHA is in jeopardy because of changes in
the natural environment due to climate change. Increased human activities
such as tourism, mining, and extractive industrial developments and infra-
structural changes also disturb the ecosystem in the long run, interrupt-
ing the natural processes of food systems (Hassen 2016). Climate change
is affecting the stability of Arctic’s food systems (FAO 2008b), and climate
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impacts are visible in all components of local and traditional food systems.
For example, extreme increases in temperatures and changes in rainfall pat-
terns have affected the growth of crops, pests, pathogens, and weeds (Myers
et al. 2017). The Ministry of the Environment and Statistics Finland predict
that moderate increases in temperature will not only enhance crop growth
but will also increase the risk of pest outbreaks and diseases in animals
(Ministry of the Environment and Statistics Finland 2017). This is true for
other areas in this region as well, and these changes alter natural foods sys-
tems. The major impact of climate change on food systems is uncertainty; its
impacts depend on the connections amongst many physical factors such as
temperature and carbon dioxide levels (FCRN 2015). Reindeer populations
are expected to face unfavourable impacts from climate change (Ministry of
the Environment and Statistics Finland 2017). Milder winters and increases
in precipitation result in thicker snow, sometimes with icy layers underneath
it (Ministry of the Environment and Statistics Finland 2017). This can make
it difficult for reindeer to dig for lichen, which means they require more sup-
plementary food (Ministry of the Environment and Statistics Finland 2017).
The short-term impacts of climate change have been felt across the EHA. In
Northern Sweden, for example, Sami reindeer herders have been affected
by droughts and wildfires. In a 2018 study, these herders expressed concern
that some of their herds might not survive the year and that young calves,
weakened by the long drought, might not be able to ‘follow their mothers to
new feeding grounds’ (Gerasimova 2018). Climate change affects reindeer
directly via thermal stress and also indirectly through increased difficulty
in accessing food and water due to rising temperatures (Nuttall et al. 2005).
During the summer of 2018, increased temperatures affected berries as well
(Pohjanpalo 2018); the drought in Sweden affected production of Scandina-
vian bilberries, cloudberries, and red lingonberries (Rubin 2018).

In addition, traditional food systems are increasingly threatened by min-
ing industries in the region. For instance, the largest underground ore mine
in the world is in the city of Kiruna in the Arctic Circle; it stretches across
reindeer migration paths (Gaia Foundation 2014). In 2017, the new mining
plan in Kiruna (Sweden) involved relocating all 18,000 inhabitants of the
city (Rathi 2017). Another Swedish company, Nickel Mountain, is planning
to develop nickel mining in Rénnbécken; there are concerns that this will
damage reindeer migration routes and pastures (Gaia Foundation 2014).
This is the topic of a major conflict between the Sami people and the gov-
ernment, but the government continues to support economic interest in the
mine. Local Sami organisations claim that the mine will destroy the pasture
rotation for about 8,000 reindeers (Environmental Justice Atlas 2010). In the
Finnish county of Lapland, Northland Mines, Inc. has decided to start min-
ing in Kolari (Simild and Jokinen 2018). This concerned locals and members
of the tourism industry in 2014 (Mainio 2014). Iron mines use chemicals,
such as xanthates, which can be very harmful to fish and to microorganisms
in water (Simild and Jokinen 2018). The plans for the mine show that its
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processed waters will be pumped to the Tornio-Muonio River (Simild and
Jokinen 2018), a key river for salmon fishing; it goes without saying that this
would affect the quality of salmon (Simild and Jokinen 2018). In Murmansk
Oblast in Russia, the mining industry has been disruptive; the mine in the
town of Nikel remains one of worst polluters in the region (Hossain, Ra-
heem and Cormier 2018). The Kola Company is also located in Nikel, and
pollution in these regions has harmful impacts on the local wildlife and en-
vironment and on foods such as berries and mushrooms (Hossain, Raheem
and Cormier 2018).

Another current cause of concern is the planned Arctic Railway, which
the Finnish and Norwegian governments are collaborating to build (Saami
Council 2018). Construction of tracks alters the natural environment (Finn-
ish Transport Agency 2018). The natural environment of Northernmost
Finland is exceptionally vulnerable, and it is projected that changes would
have long-lasting impacts on the area (Finnish Transport Agency 2018).
The Arctic Railway Plan poses a major threat to Sami reindeer pastures
and will fragment the Sapmi homeland (Saami Council 2018). The primary
negative impacts of the railway are predicted to be those affecting reindeer
husbandry. The impact will be seen in reindeer herding communities across
the region, from Rovaniemi in Finland to the Arctic Ocean via Inari and
Kirkenes in Norway (Saami Council 2018). The primary impact on reindeer
management will derive from its effect on reindeer pastures; the railroad
would make pastures unavailable to reindeer, altering herd ranges (Finn-
ish Transport Agency 2018). The railway would also add toxic residues to
reindeer fodder and disturb reindeer grazing (Finnish Transport Agency
2018). Accidents involving reindeers in or around the project area are also
expected (Finnish Transport Agency 2018). New reports on the Arctic Rail-
way Plan were published at the end of January 2019; these reports discussed
changes made to the previous plan to avoid these adverse impacts (Ministry
of Transport and Communications 2019a). A further report published by
the Ministry of Transport and Communications in February 2019 explic-
itly states that the Ministry is aiming to minimise the adverse impacts of
the Arctic Railway on reindeer herding and concludes that the Sami people
should take part in impact assessments (Ministry of Transport and Com-
munications 2019b).

A further threat to the TFSs in this region is posed by the tourism in-
dustry, which is expanding due to worldwide touristic interest in the area
(Hossain, Raheem and Cormier 2018). Increased use of helicopters and
snowmobiles can disturb the animals, including reindeer. They also cause
sound pollution, which may force animals to relocate or cause panic flights
by birds (Hossain, Raheem and Cormier 2018). Snowmobiles and helicop-
ters are often used for reindeer herding as well, but tourism is increasing
their use, disrupting the natural environment and increasing the carbon
footprint of such vehicles in the region (Hossain, Raheem, and Cormier
2018). Berry picking, fishing, and hunting are also popular tourist activities,
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which puts additional pressure on available resources (Snyder 2007). For
example, tourists often visit the Deatnu River Valley, which runs between
Norway and Finland, for the area’s salmon fishing (Hossain and Petretei
2016). Tourist companies across Finnish Lapland, such as Naamisuvanto
Salmon Fishing in Rovaniemi (Visit Rovaniemi 2019), organise guided fish-
ing tours. Furthermore, around 2,000 foreign hunters visit Finland per year.
Although they must obtain hunting licences, these hunts are organised by
tourist companies in Swedish (Limpopo and Diana Hunting Tours 2019)
and Finnish Lapland (‘Hunting: Gamefowl permit sales begin’ 2019). This
alters the natural processes of the food systems, eventually threatening their
overall structure.

The natural environment of the EHA has been altered by changes ranging
from climate change to increased tourist activities. This alters the stabil-
ity of EHA food systems, making it more difficult for local Indigenous and
non-Indigenous peoples to have adequate access to traditional foods and
maintain their traditional livelihoods. As a result, these people must com-
promise their rights to traditional food.

Human rights frameworks and TFSs:
an assessment of the EHA

Human rights framework to analyse TFS

No direct reference to TFSs is found in the framework of human rights. The
human right to food encompasses not only the right to physical consump-
tion (which complements the rights to life and health), but also the rights
of individuals and communities to cultural, psychological, and spiritual
wellbeing. The TFS provides stability and access to locally produced food.
The system includes the production, processing, distribution, and con-
sumption of food, as well as all actors involved in these processes, from
farmers and producers to consumers. Analysing TFS from the viewpoint
of human rights embraces elements that encourage the full enjoyment of
many other individual and collective human rights. The international hu-
man rights framework consists of a number of instruments. The most fun-
damental are the Universal Declaration of Human Rights (UDHR), the
International Covenant on Civil and Political Rights (ICCPR), and the In-
ternational Covenant on Economic Social and Cultural Rights (ICESCR).
Other instruments that address the right to food, in particular in the EHA,
are the International Convention on the Elimination of All Forms of Racial
Discrimination (ICERD), the Indigenous and Tribal Peoples Convention
(ILO Convention No. 169), the United Nations Declaration on the Rights
of Indigenous Peoples (UNDRIP), and the Convention on Biological Di-
versity (CBD).

The first three instruments — the UDHR, the ICCPR, and the ICESCR,
together referred to as the International Bill of Human Rights — endorse the



112 Kamrul Hossain and Noor Jahan Punam

right to food in connection to a standard of living adequate for the health
and wellbeing of individuals and families. This endorsement is articulated
in Article 25 of the UDHR. Article 11 of the ICESCR highlights the con-
nection between the right to an adequate standard of living and the right to
adequate food (para. 1) and also recognises the universal right to be ‘free
from hunger’. States are therefore obligated to improve the ‘method of pro-
duction, conservation, and distribution of food ... by disseminating knowl-
edge ... to achieve the most efficient development and utilisation of natural
resources’ (para. 2[a], ICESCR). The Article also highlights the equitable
distribution of global food supplies (para. 2[b], ICESCR). The ICCPR does
not directly refer to a right to food. However, the right to life described in
Article 6 mentions food as one of the most important elements in the pro-
tection of human lives, the promotion of their overall wellbeing, and main-
taining their dignity in life. An adequate supply of food that properly fulfils
dietary needs only guarantees the most fundamental of all human rights —
the right to life. Furthermore, according to General Comment No. 36 on
Article 6, the right to life described in Article 6 of the ICCPR is not meant
to be ‘interpreted narrowly’ (ICCPR 2018). Hence, a lack of essentials, such
as food, does not create the conditions necessary for humans to not only
survive (ICCPR 2018) but to live with dignity as human beings. The General
Comment also mentions the resources of Indigenous Peoples, stipulating
that any threat to their resources can affect the right to life by jeopardising
the dignity of Indigenous Peoples.

Article 27 of the UDHR and Articles 27 and 15(1) of the ICCPR and IC-
ESCR, respectively, address food as a part of culture. Articles 27 of the
UDHR and 15(1) of the ICESCR assert the right of individuals to freely take
part in the cultural life of a community. Article 27 of the ICCPR addresses
the protection of the culture manifested in the practices of minorities which
they share and enjoy ‘in community with other members of their group’.
General Comment No. 23 of Article 27, which is endorsed by the Human
Rights Committee (HRC) under the ICCPR, conceptualises the meaning of
culture. According to the HRC, culture manifests in many forms, including
a particular way of life associated with the use of land resources. This is es-
pecially true for Indigenous Peoples, whose cultures may include traditional
activities such as fishing and hunting (UNHRC 1994). The Committee on
Economic, Social, and Cultural Rights takes a similar approach in General
Comment No. 21 (2009) on Article 15(1)(a). According to the Committee,
culture encompasses

inter alia, ways of life, language, ... belief systems, ... natural and man-
made environments, food, ... [and] traditions through which individu-
als, groups of individuals, and communities express their humanity and
the meaning they give to their existence, and build their world view rep-
resenting their encounter with the external forces affecting their lives.
(CESCR 2009)
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Since culture is built around food and the food-related habits of a com-
munity (among other things), access to food supports individuals’ rights to
membership in a community. Therefore, the provisions listed here are in-
terpreted to include traditional practices as a part of culture. Food plays
a major role in these practices, especially in traditional communities. The
UNDRIP lists all the rights that are applicable to Indigenous Peoples, from
the practice of culture to participation in decisions relating to their lands,
territories, and resources. While the UNDRP does not directly refer to
‘food’, it acknowledges the rights established under applicable international
and domestic law (Article 17), including the improvement of economic and
social conditions to promote health and a healthy community (see Articles
21, 23, and 24). The protection of the environment and of the productive ca-
pacity of their lands, territories, and resources are also key to maintaining
the health of Indigenous Peoples (Article 29). Food practices are an integral
part of this.

Articles 47 of the ICCPR and 25 of ICESCR are relevant as they provide
for the right of all peoples to enjoy and to fully and freely utilise their natural
wealth and resources. The common Article 1 of the ICCPR and the ICESCR
is relevant in this context; it describes the rights of all peoples to freely “pur-
sue their economic, social, and cultural development’ (para. 1), and ‘to freely
dispose of their natural wealth and resources’. It further stipulates the right
to not to be deprived of one’s ‘own means of subsistence’ (para. 2). Indige-
nous Peoples often invoke this article, claiming that they are distinct from
the rest of the population in the countries they inhabit and that the right to
self-determination therefore applies to them given that they form a distinct
group of people. For Indigenous Peoples, self-determination means more
autonomy in decisions pertaining to their economic, social, and cultural
development. The UNDRIP sets normative standards regarding the rights
of Indigenous Peoples; these standards have been endorsed by almost all the
states of the world. The exercise of the right to self-determination includes
the promotion of traditional food systems that use the lands and resources
that Indigenous Peoples own or otherwise occupy. Today, in relation to en-
vironment and resource management, other local people also benefit from
standard procedural measures which are understood as a form of the right
to self-determination. These measures include environmental and social im-
pact assessments and human rights impact assessments. Such measures are
becoming more acknowledged in national legal and policy processes and
offer locals social and political empowerment in decision-making processes.
Therefore, these processes promote human rights standards (Hossain and
Petretei 2017).

Other international instruments, such as the CERD and the ILO Con-
vention 169 (1989), provide references for analysing the right to TFSs from
various perspectives, such as the viewpoint of non-discrimination and par-
ticipation in decisions. Article 1 of the ICERD defines racial discrimina-
tion, stipulating that no distinctions, exclusions, or preferences are to be
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made based on race, colour, descent, or national or ethnic origin with a
view to impairing equality. However, under some circumstances, special
measures should be put in place to ensure fair and adequate development
for certain racial groups and for individuals belonging to these groups in
order to guarantee full and equal enjoyment of rights (Article 2[2]). Such
special measures are especially important for marginalised populations in
peripheral regions. The ILO Convention No. 169 provides safeguards for
the environment, culture, and property of Indigenous Peoples in independ-
ent countries (Article 4). The Convention also recognises the social, cul-
tural, and spiritual values and practices of Indigenous Peoples (Article 5).
Article 7 guarantees their right to participate in development processes,
and Article 13 ensures respect for the cultural and spiritual values con-
nected to their lands and territories. Articles 14 and 15, respectively, recog-
nise the rights of ownership and possession of lands traditionally occupied
by Indigenous Peoples and the right to natural resources pertaining to
those lands, which includes the right to participate in the use, management,
and conservation of these resources. These provisions necessarily connect
TFSs to lands and natural resources. However, the Convention does not
apply to the entire EHA region as only Norway has ratified the treaty. Nev-
ertheless, the standards set by the Convention define the norm for practices
affecting resources.

The CBD is not a human rights instrument per se, but it includes provi-
sions pertaining to the protection of ‘bio-cultural rights’ which are applica-
ble to the EHA. In its Preamble, the CBD articulates the critical importance
of meeting needs for food, health, and other essentials and the importance
of sharing genetic resources and technologies. Knowledge and innovation
are identified as the criteria for meeting these needs. Article 8(j) addresses
the traditional and local knowledge and practices of local Indigenous and
non-Indigenous communities that are useful for conservation and the sus-
tainable use of biological diversity. The importance of protecting the tradi-
tional knowledge used in traditional food production has been mentioned
repeatedly, but there is some legal uncertainty around this issue from the
perspective of intellectual property. From a human rights standpoint, the
protection of traditional knowledge is key to the human rights of Indigenous
Peoples particularly within the scope of the right to enjoy community cul-
ture. The CBD therefore interacts with the provisions of the human rights
instruments discussed above. Case law jurisprudence also recognises the
right to traditional food resources. For example, in the Ogiek case (African
Commission on Human and Peoples” Rights v Republic of Kenya 2012),
the African Court on Human and Peoples’ Rights held that Article 21 of
the Charter, which establishes the right of peoples to freely dispose of their
wealth and natural resources, was violated because the Ogiek community
was ‘deprived of their traditional food resources’ and also of their ‘right to
enjoy and freely dispose of the abundance of food produced by their ances-
tral lands’ (201).
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The interplay between TFSs and human rights in the EHA

The locally produced foods on which residents of the EHA depend, such as
berries, reindeer meat, fish, and cereals, are part of that region’s TFS. Lo-
cal Indigenous and non-Indigenous peoples play an important role in and
around this TFS. For residents of the EHA, local, traditional foods are not
only key to a healthy diet; they are also part of local emotion and culture,
tradition, and spirituality (Hossain, Raheem, and Cormier 2018). For exam-
ple, berry picking is a popular activity for children and parents —it is a family
tradition in the European Arctic (Korpela 2007). Indigenous communities
still rely on hunting, herding, fishing, and berry picking for a number of im-
portant reasons, including the nutritious value of the food and cultural and
social needs (Korpela 2007). To a certain extent, these reasons also apply to
non-Indigenous communities in the EHA, particularly the economic and
dietary importance of access to traditional foods. Most local, traditional
foods, including fish, reindeer, and berries, are nutritionally superior and
less expensive than store-bought or imported food products (Korpela 2007).
Hence, their consumption supports the right to healthy living conditions,
which is implied in the rights to life, health, and a life with dignity.
Traditional food is also an important tool for establishing social relation-
ships according to cultural norms (Nutall et al. 2005). Hunting, herding,
fishing, and gathering berries, as well as processing and consuming these
foods, are important culturally and socially, especially for Indigenous com-
munities who celebrate these resources (Freeman 2000). In Indigenous com-
munities, such activities define, reinforce, and uphold social relationships
and cultural identity (Nuttall et al. 2005; Chapter 7 of this book). They also
celebrate the relationships amongst Indigenous Peoples and the animals
and the environment they rely on (Callaway 1995). Traditionally, Sami peo-
ple have a spiritual relationship with reindeer. Whilst acknowledging that
humans and animals each have their own place, the Sami people believe
that their shared environment creates a social bond between humans and
animals (Castro, Hossain, and Tytelman 2016). For certain people, such as
reindeer herders, access to traditional reindeer meat is a matter of survival.
TFSs enable people to connect with their histories and current culture and
provide a way forward for sustainable livelihoods. In the TFS of the EHA,
the use of animals stems from the need for survival and is also important for
social identity and other cultural reasons (Nuttall et al. 2005). Food from
animals is a fundamental requirement for personal, cultural, and mental
wellbeing for most Arctic residents. A loss of vitality and decreased health
and personal wellbeing have been reported by Indigenous Peoples who can-
not consume traditional foods (Wein and Freeman 1992). For Indigenous
Peoples in this region, traditional food defines identity by promoting cul-
tural and traditional values which have been passed down for generations
(Hossain, Raheem, and Cormier 2018). These cultural and traditional values
are further integrated in the management of the natural environment, a task
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in which traditional knowledge plays a significant role. Traditional knowl-
edge about the relationships among humans, lands, resources, and animals
is deeply intertwined with food practices. For both Indigenous and non-
Indigenous communities, these practices embody the right to take part in
cultural life individually and in community with other members of society.

When analysing the EHA, it is also important to remember that this re-
gion is located in the periphery, far from capitals and central administrative
hubs. The geophysical and environmental characteristics of this isolated re-
gion differ significantly to those of other regions. This reflects the need for the
inclusion of local Indigenous and non-Indigenous communities in the govern-
ance framework of the EHA. Including local communities as ‘subjects’ and
key actors rather than passive ‘objects’ in decision-making processes would
improve the management of natural resources in this region. The right to de-
cide one’s own priorities in the process of development is fundamental to the
right to self-determination. Any processes that affect people’s lives, beliefs,
institutions, or spiritual wellbeing or the lands they occupy or otherwise use
affect local communities’ socio-cultural development. Therefore, the provi-
sions of human rights instruments discussed above are intrinsically relevant to
the management and maintenance of TFSs. Food sovereignty can only be en-
sured in the EHA when the right to self-determination is promoted in this way.

Conclusion

This chapter began with the phrase ‘Human rights begin with breakfast’. Of
course, this does not refer to literally placing food on a table. Rather, this chap-
ter examines the importance of every aspect of food to the full enjoyment of
human rights. Human rights frameworks do not contain specific reference for
food systems or TFSs, but they do articulate the need to ensure adequate food
for healthy living conditions. In our view, this goal cannot be realised without a
system. As discussed previously, in TFSs, food is gathered or obtained from the
natural surroundings and then produced, processed, and distributed. A TFS
provides nutritious food that meets the dietary needs of people in a given con-
text, so the availability of and access to local foods promotes healthy living con-
ditions. The three pillars of food security — access, availability, and utilisation
—depend on the existence of a TFS. This chapter examines the special charac-
teristics of the TFS of the EHA region, highlighting the importance of this TFS
to food security in the region. Access to and maintenance of a stable TSF thus
ensures the full enjoyment of human rights for all residents of the EHA.
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7 Sami identity and traditional
livelihood practices

From non-Indigenous to
Indigenous food frameworks

Corinna Casi

Introduction

This chapter explores the importance of the traditional food system in In-
digenous cultures, particularly in Sami Indigenous communities living in
the European High North. Instead of focusing on food culture, this study
will investigate the relationship between traditional Sami livelihood prac-
tices, their identity, and self-determination as Indigenous People. Food eth-
ics (Zwart 2000; Scrinis 2008; Siipi 2015; Thompson 2015), food sovereignty
(Menser 2008; Schanbacher 2010; Werkheiser 2016; Glennie and Alkon
2018), and food security (ICESCR 1966; Legat et al. 1995; FAO 2003; Pim-
bert 2008; Pinstrup-Andersen 2009; Conway 2012; Murdock and Noll 2015)
are the initial frameworks used in this chapter. The study will be further
guided by the following research questions:

1 Why are the traditional livelihood practices of reindeer herding and
salmon fishing of primary importance in Sami communities?

2 What roles do the frameworks of food security, food ethics, and food
sovereignty play in highlighting the relationship between food systems,
identity, and self-determination in Sami communities?

3  Why it is important to move from non-Indigenous to Indigenous
frameworks?

In response to these questions, this study will briefly explore the general
features of the Sami way of living, the significance of reindeer herding and
salmon fishing as traditional livelihood practices, and the ties between these
practices and traditional food systems. Then, the non-Indigenous theoret-
ical frameworks used in this study will be employed to develop the philo-
sophical reflection about the importance of traditional food systems in Sami
culture and the link between food systems and Indigenous identity.

This chapter will also argue that traditional Sami food choices are part of
the Sami way of life and therefore interlinked with their integrity, dignity,
wellbeing, and self-determination as Indigenous People. The role of food in
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traditional Sami culture is not different to its role in many other Indigenous
cultures; many Indigenous People perceive the same connection between
food and identity. Therefore, this chapter will also compare traditional Sami
way of living to those of Native American tribes who engage in similar tra-
ditional livelihood practices such as salmon fishing. This comparison will
help broaden our understanding of the Sami way of life. Because of their
pivotal role in Sami culture, traditional dietary habits fall under the cate-
gory of ‘overriding values’, which, according to a deontological perspective,
are values so meaningful that they cannot be disregarded nor overlooked.
This chapter will conclude with a discussion of the importance of moving
from non-Indigenous to Indigenous frameworks to pragmatically empower
the Sami people.

Sami traditional livelihoods and Sami Indigenous awareness

The Sami are the Indigenous People situated in the Northernmost Europe,
also called the European High North. Sami society is generally organised into
small communities spread all over Sapmi, the Sami land, commonly known as
Lapland. This region extends across Northern Norway, Sweden, and Finland
and the north-western part of the Russian Federation (UNRIC 2019).

During the eighteenth and nineteenth centuries, the Sami people were
vulnerable to the oppressive racial policies instigated by the national govern-
ments of the countries enveloping their territories. This situation remained
largely unchanged until around the late nineteenth and early twentieth cen-
turies, when the Sami became involved in activism (Nyyssonen 2016, 284).
In the period following World War II, the Sami people gradually became
more active in defending their own rights and their lands. They also started
to demand greater autonomy. Prominent achievements included the es-
tablishment of Sami Parliaments in Norway, Finland, and Sweden in the
1980s and 1990s (Greaves 2016, 469; Pedersen 2016, 282). Essential to these
struggles are the aims of self-determination and the responsibility to protect
Sami lands from exploitation, pollution, and uncontrolled development.

Reindeer herding, also known as reindeer husbandry, is the most common
traditional livelihood practice in Sami communities (Ahrén 2016, 281). This
activity is combined with and complemented by other livelihood activities:
hunting game, such as fox and elk; and fishing, mainly for salmon, whitefish,
char, and salmon trout. Other traditional activities include gathering mush-
rooms, berries such as cloudberries, lingonberries, and bilberries, and a va-
riety of wild herbs, including sorrel, Angelica archangelica, and Mulgedium
alpinum (Nilsson et al. 2011, 307-309; Samer 2019). Traditional Sami knowl-
edge of food systems ensures a sustainable supply of nutritious food through
harsh winters. These activities are important for private consumption and
subsistence but also for trade. This chapter examines the Indigenous com-
munity’s food system as a whole. A food system is a multidimensional chain
of food production; in the case of Indigenous communities, such as the
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Sami, it includes all aspects of food hunting, harvesting and gathering, dis-
tribution, preparation, storing, consumption, and recycling or disposing of
food waste (Whyte 2016, 6, 16).

For Sami communities living in coastal areas or close to waterways,
salmon fishing is a vital livelihood practice (Pedersen 2016, 281), as signifi-
cant as reindeer herding. However, in recent years, the introduction of trad-
ing fishing quotas and the creation of the modern salmon farming industry
have greatly reduced the incomes of Sami traditional salmon anglers (Ped-
ersen 2016, 282). Understandably, food obtained through traditional Sami
livelihood activities is contingent on various conditions and circumstances
in the natural environment. Natural factors such as seasons, the weather,
and the climate affect the natural environment and thereby directly impact
the traditional livelihood practices of hunting, fishing, and gathering.

In many societies, including that of the Sami, ‘longstanding social rela-
tions are brought together through the production, preparation, and con-
sumption of food” (Thompson 2015, 75). This means that the Sami peoples’
livelihood practices are vital elements of their culture. As such, those prac-
tices are not only a means of subsistence; they are parts of complex food
systems that form their identity as a community.

Ethics of food and the value of food

In this section, a food ethics framework will be used to outline the value of
food in a society and specifically in Sami communities.

Food ethics is a philosophical academic discipline established at the end
of the twentieth century. As one branch of applied ethics, it offers a moral
analysis and guidance for human behaviour related to food (Mepham 2000,
610). Although this field of study is relatively young, ethical discussions
about food and dietary conduct have taken place throughout history. In An-
cient Greece, for instance, ethical considerations around food focused on
fair measures and temperatures. Contemporary reflections on food ethics
examine its production, distribution, preparation, and consumption (Zwart
2000, 113). Several fields of study acknowledge the meaning of food; consider-
able scholarly works on food ethics have come out of various fields, including
anthropology, economics, environmental sciences, and law (Barnhill et al.
2018, 1). The present study examines the value of food and its connections
to other ethical questions such as human dignity, identity, and wellbeing. It
also points out that traditional livelihood practices in Sami culture are an
overriding value.

The value of food can be considered from multiple perspectives: from the
standpoint of knowledge values, cultural values, spiritual values, or health
values, among others. The value of food includes its social, cultural, and aes-
thetic aspects and the symbolic meanings of food, all of which significantly
impact human wellbeing. Examples include sharing a meal with family and
friends to celebrate a happy event (Siipi 2015, 194). Food has the power to
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create identity and perpetuate culture in a community, as discussed by the
renowned food ethics scholar, Paul B. Thompson (2015). The entire process
of food production, preparation, and consumption builds connections in
local communities (Thompson 2015, 75-76). This view follows the idea that
direct contact with and individual commitments to food production create
a special bond between people and food. It also promotes a particular value
of care for the food in question, as suggested by the food scholar ITan Werk-
heiser when claiming that ‘the experiences of producing food — working with
the land, cooperating with one another by necessity, watching something
grow and caring for it [...] — encourage particular type of values and culture
practices for many who works as producers’ (2016, 381).

Therefore, the methods used in food production as well as food ‘distri-
bution and consumption affect us indirectly through their social and en-
vironmental impacts’ (Thompson and MacDonald 2013; Siipi 2015, 194).
Evidently, food, and particularly traditional Sami food, is profoundly linked
to important spheres of life such as identity, culture, and wellbeing, since the
value of food for humans goes beyond its nutritional content (Scrinis 2008;
Whyte 2016).

Reindeer herding and Sami identity

The Sami Indigenous People and other local non-Sami communities living
in the European High North have been practicing reindeer husbandry for
centuries. However, in recent decades, this traditional livelihood activity
has come under increased threat due to the deterioration of grazing land
and lichen pastures, the main food for reindeers. This gradual diminish-
ing of resources has been triggered by modern forms of land use. Forestry,
especially the clear cutting of old-growth forests rich in arboreal lichens, is
a major culprit, along with tourism, hydropower generation, nature conser-
vation policies (Kyllonen et. al. 2006, 695-697), mining, and changes due
to the climate crisis. For example, recent plans to construct an Arctic rail-
way across northern Norway and Finland could worsen the situation for
reindeer herders as the railway could disrupt traditional reindeer migratory
paths (Gertz 2017; Staalesen 2018).

The deep connection of the Sami people to their food traditions has been
explored by Sami scholar Jon Petter A. Stoor. Stoor et al. (2015) highlight
and strengthen the link between ‘food production’ and Sami identity, focus-
ing on the meaning of reindeer herding. This study investigated the cause
of high suicide rates in the Sami community by interviewing Sami people
living in Northern Sweden. In Sami culture, life as a herder is ‘understood
as the best way to preserve Sami identity and to be able to pass the legacy
on to the new generation’ (Stoor et al. 2015, 3). For the Sami, salmon fishing
and the reindeer herding are traditional practices that are as meaningful
as their own lives and identities. Stoor’s article shows how threats to rein-
deer husbandry have disrupted the balance between the traditional Sami
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food system and Sami identity. Some negative impacts of this disruption
are disconnection from one’s own past and traditions, a loss of the sense of
community belonging and, in certain cases, high suicide rates in the Sami
community (Stoor et al. 2015). Some Sami who lose their reindeer herds or
the right to fish can see no reason to continue living. In this light, the suicide
might represent a way to elude the existential void (Stoor et al. 2015, 1, 4). The
article clearly demonstrates the importance of reindeer herding to the Sami
community, both as a primary source of food and as a source of cultural
identity. Moreover, this livelihood activity helps maintain intergenerational
links, connecting Sami culture to past, present, and future generations.

Dignity, identity, overriding values, and negative duties

Deontology is a traditional philosophical theory concerned with moral
actions and its ethical motivations. According to deontology, human be-
ings have rights, duties, and responsibilities toward their fellow humans.
The word ‘duty’ comes from the Greek word deon, from which this theory
took its name. Human communities create human rights to ‘ensure a certain
baseline level of decent treatment for all persons’ (Orend 2002, 142). One of
the first advocates of deontology was the German philosopher Immanuel
Kant, who argued that people are not solely means or tools to our personal
goals but rather ‘ends in themselves’ (Kant 1983, 1996, 210). The theory pre-
sents individuals as rational, unique, and therefore deserving of rights and
due respect as autonomous individuals (Kant 1996, 210-211) who are free to
choose their own identity and way of life. Human life, dignity, and integrity
are key values that cannot be ignored or overridden; as such they should be
protected. These values cannot be disregarded or usurped as they play a
crucial role in ensuring a decent human life.

Following this argument, the professor of philosophy Gary Comstock
(2013) defines ‘overriding values’ as interests, beliefs, and aspects of life that
are vital to an individual’s identity and worldview. Based on our under-
standing of the Sami identity and way of life, it is reasonable to opine that
their food traditions belong to the sphere of ‘overriding values’. Traditional
Sami methods of food production are of utmost importance to decisions
regarding the kind of life a Sami wants and chooses to live. Therefore, these
activities are essential to the Sami’s self-determination as Indigenous com-
munities, as Stoor et al.’s article also demonstrates (2015).

If Sami food traditions are overriding values, they can generate negative
duties under a decolonial approach. A negative duty is ‘a duty not to inflict
grievous and unjust harm on another’ (Orend 2002, 143). In this context,
Nordic states have a negative duty not to pollute the natural environment
and not to overuse natural resources in Sami lands.

In summation, Sami food traditions represent a set of overriding values.
As such, those values should generate negative duties for the governments
of Nordic states to prevent pollution of the Sapmi natural environment in
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order to provide the best opportunities for the Sami people to continue their
traditional livelihood practices of reindeer herding, salmon fishing, berry
gathering, hunting, and harvesting.

Food sovereignty and food security as theoretical frameworks

The concept of food ethics has been used to explain the general features of
the value and importance of food in Sami culture. In this section, the the-
oretical frameworks of food security and food sovereignty will be used to
stress the connection between food systems, policies, justice, and wellbeing
in society.

The term ‘food security’ was coined during reconstruction after World
War II. At that time, it was applied with the aim of making nations food se-
cure. The meaning of the phrase ‘making nations food secure’ is not an easy
one to explain because it has taken on different connotations over time. In-
itially it was used to discuss issues of food supply and availability. It meant
ensuring that people would have enough food for a long period of time at
the national and international scale (FAO 2003). Gradually, the term has
expanded and been applied to cities, communities, households, and individ-
uals (Pinstrup-Andersen 2009; Conway 2012). Due to ecological, social, and
political changes, the term ‘food security’ has been used in various ways and
for a range of functions. Therefore, Indigenous Peoples, including the Sami,
may have an understanding of ‘food security’ that differs to that of the set-
tlers. Herein lies the significance of ‘indigenising’ the discourse around food
security (discussed later in this chapter). At the World Food Summit in 1996,
the Food and Agriculture Organisation of the United Nations (FAO) de-
fined the term in this way: food security exists ‘when all people, at all times,
have physical and economic access to sufficient, safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy
life’ (FAO 1996). Earlier in 1994, the United Nations Development Program
had already identified food security as one significant aspect of human se-
curity (UNDP 1994). Therefore, the FAO (1996) definition is significant as
it acknowledges food as a human right, as stated in Article 11 of the United
Nations’ International Covenant on Economic, Social, and Cultural Rights
(ICESCR 1966, 7).

However, in this context, a ‘lack of food security is largely understood as
an “access” issue’ (Murdock and Noll 2015, 328). Nonetheless, this is not al-
ways the case; an example is the contamination of Columbia River salmon.
Like many Sami communities, a number of Native American tribes, includ-
ing the Warm Springs Tribe, the Yakama Nation, the Umatilla Confeder-
ated Tribes, and the Nez Perce Tribe, have based their livelihoods on salmon
fishing from the Columbia River in the Pacific Northwest (USA) for many
generations. However, in the late 1950s, an increase in farming, timber in-
dustries, and mining activities played a role in the contamination of the Co-
lumbia River, as described by the Indigenous scholar Lori Lambert (2008).
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As a consequence, large amounts of toxins contaminated the salmon in the
river, making it unfit for human consumption. To mitigate this predicament,
the federal government offered food replacements to the Native American
tribes in the form of processed canned fish. However, they continued to
practice traditional fishing activities and to consume fish from the polluted
Columbia River, disregarding governmental health warnings.

It is a good strategy to meet the dietary needs of Indigenous Peoples by
ensuring adequate distribution of and access to safe, nutritional food, as
per the 1996 FAO definition of food security. However, in this case, the gov-
ernmental solution was put forward without consulting Native Americans
about their food. Therefore, this solution failed to acknowledge the deep
connection between traditional salmon fishing and Indigenous identity.
This scenario shows how an ‘access-focused’ solution can easily fail to ac-
knowledge the cultural and social value of salmon for Indigenous People
such as the Sami or the Native Americans of the Pacific Northwest. Replac-
ing fished salmon with canned fish assumes a culturally universal interpre-
tation of food practices that, obviously, proved unsatisfactory in this case.
It is now clear that both the Native tribes and the Sami people possess a spe-
cial food culture which is deeply connected to their way of life and to their
natural environment, including the non-human world of animals, plants,
and inanimate nature (Legat et al. 1995). These food cultures are therefore
deeply connected to their Indigenous identity.

In response to disillusionment with food security, understood as the dom-
inant global discourse on food policy, some scholars claim that, when based
only on economic growth and market strategies, food security may not be
the most suitable political tool for eradicating poverty and inequality (Pim-
bert 2008; Schanbacher 2010; Wittman et al. 2010). To create a fairer food
system, they rather support the idea of food sovereignty, which is based on
values such as sustainability, environmental impacts, equal access to lands,
and the protection of traditional livelihood activities. Food sovereignty dis-
courses are part of the debate on food justice, a field that examines how
injustices and inequalities in the current food system are patterns connected
to gender, class, and race (Glennie and Alkon 2018, 7). The term ‘food sover-
eignty’ was established internationally in 1996 during the FAO World Food
Summit by La Via Campesina, a self-managed organisation working with
matters of food, justice, and identity (Patel 2009). Over the years, the term
‘food sovereignty’ has attracted varied interpretations. According to com-
munity activists, the concept indicates ‘how people and communities should
have sovereignty over their food systems’ (Werkheiser 2016, 378). Food sov-
ereignty advocates for the right of local communities to practice full control
over their food. Sami communities, for example, should be free to identify
their own food policies that do not necessary follow market mechanisms and
mass production. Thus, food sovereignty focuses on the needs of local peo-
ple and highlights the significance and implications of local food production
(Menser 2008; Schanbacher 2010). From a food sovereignty perspective, the
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Sami people have the right to control the Sapmi natural environment, which
is the source of most of their traditional food.

Ultimately, the frameworks of food ethics, food security, and food sov-
ereignty emphasise the relationship between the Sami peoples’ livelihood
activities and their dignity, self-determination, and identity as the Sami In-
digenous community, even though the discourses around these topics re-
main in the settler’s realm and language.

Moving beyond non-Indigenous frameworks: the connection
between self-determination and Sami traditional livelihood
practices

The anthropologist Elaine Gerber suggests that ‘food and eating serve as
important and symbolically laden sites through which people contest their
identity and mark their independence’ (Gerber 2014, 516). The value of food
as a symbol of self-determination and identity for the Sami people is cru-
cial and deserves further investigation to move this debate into a context
that considers Indigenous perspectives. From this perspective, the substi-
tution of salmon with canned fish, in the Columbia River’s case, reinforces
a structure of subordination (Plumwood 2000; Cohoon 2014) of Indigenous
People. Under the framework of food sovereignty, this substitution seriously
hinders the Native tribes’ freedom and self-determination as Indigenous
People. Equally, from a food ethics perspective, controlling the Sami’s food
harvesting, gathering, and production affects their self-determination as In-
digenous People who want to preserve their traditional way of living. Yet,
in recent decades, national governments of regions the Sami people inhabit
have established regulations that limit the salmon fishing and reindeer herd-
ing practices of Sami communities. These restrictions on their livelihood
practices eliminate the Sami’s traditional means of support, strip them of
their autonomy to make free choices about their traditional livelihoods,
deny their right to self-determination, and force them to depend on external
market-based supplies for their daily subsistence.

In struggles over food sovereignty, the connections between questions of
food and other matters such as land use and political, economic, ecological,
and social issues emerge quite clearly (Werkheiser 2016, 378). In food se-
curity discourses within Indigenous communities — also called Indigenous
food security — all these aspects are not only connected but also tightly in-
terrelated. For instance, in Indigenous communities, ecological problems
can have repercussions at multiple levels: cultural, nutritional, political, and
economic. In a more practical sense, issues such as pollution, climate crises,
and the overuse of natural resources can directly affect fisheries; the lives
and food supplies of reindeer, including lichens; and the food supplies of
other wildlife in the European High North (Kyllénen et al. 2006, 696—697).
As a consequence, Sami people have suffered food insecurity, defined as
insufficient access to and availability of food for an active and healthy life
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(FAO 2015). Moreover, we can infer that food insecurity and environmen-
tal instability have the potential to shake the delicate political equilibrium
of this region and disrupt the Sami’s political autonomy on several fronts.
Food scarcity in Sami lands presents serious challenges to the Indigenous
population, especially by severely limiting their social and physical free-
dom. The Sami people are not able to exercise free choice and are pressured
into buying food in supermarkets to compensate for their food insecurity.
This scenario directly threatens Indigenous People’s self-determination,
dislocating them from food self-sufficiency, food independence, and forc-
ing them to depend on food markets. Therefore, to empower Sami people,
significant attempts should be made to decrease their dependence on global
food markets and revitalise Indigenous Sami food traditions. Scholars such
as Delormier et al. (2017) and Coté (2016) have suggested similar solutions to
help other Indigenous communities regain their autonomy and sovereignty
over their food systems.

According to Kyle Powys Whyte (2016), a Potawatomi Indigenous scholar
and activist, food motivates Indigenous Peoples’ collective capacities. The
term ‘collective capacities’ refers to a complex ecological system, or ecology,
of interrelations among humans, non-human animals, plants, spiritual crea-
tures, and landscapes based on their own origins, cultural narratives, reli-
gion, ways of life, political and economic systems. The Australian feminist
philosopher Val Plumwood, for instance, calls Indigenous Peoples” wisdom
and respect for food ‘sacred eating’ (Plumwood 2000, 298-303). Applying
Whyte’s notion of ‘ecology’ to Sami communities highlights the intercon-
nections between their livelihood practices, wise resource use, traditional
ecological knowledge, and worldview. This is also linked to past, present,
and future generations; to natural cycles of life and death; and to animate
and inanimate elements of nature (Helander-Renvall 2016; Casi 2019). This
view is shared by scholars who depict the value of food as a hub or force
‘pulling certain people, nonhumans, and ecosystems together in ways that
promote collective action’ (Werkheiser 2016, 383; Whyte 2016, 10).

Using the dominance of their own culture, settlers try to transform In-
digenous territories in their own homelands economically, politically, and
culturally. Industrialisation, resource extraction, deforestation, and forced
integration are all part of this process (Whyte 2016, 12—13). Whyte (2016),
in agreement with anthropologist Tate A. Lefevre (2015) and other Indige-
nous, feminist, and environmental justice scholars (LaDuke 1993; Calhoun
et al. 2007; Walker et al. 2013), calls this process ‘settler colonialism’, a struc-
ture of oppression by the dominant civilisation. In this gradual process, the
settlers” overbearing attitude targets the natural environment for resource
extraction and land use, polluting the air, soil, and water and destroying
aquatic and terrestrial habitats that Indigenous Peoples use for food pro-
duction (Agyeman et al. 2010). Consequently, the cultures of local Indige-
nous communities are erased as the adaptation capacities of their ecologies
are removed. This limits traditional Indigenous ways of life and eradicates
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their plans, possibilities, and hopes for the future (Walkers et al. 2013). From
this perspective, the Sami people living according to their traditional Indig-
enous way of life experience intersectional coercions. This means that they
experience deeper simultaneous social pressures than non-Sami residents in
the same area. The term ‘intersectionality’ was first used by the civil rights
advocate Kimberlé Williams Crenshaw to describe the coercions women of
colour experience under the dominant culture (1989). The term describes the
multiple concurrent factors that oppress black women in society; considering
these pressures separately does not illustrate the full situation. Since then,
the notion of intersectionality has expanded to other several social catego-
ries and fields of study. Hence, from an intersectional perspective, the Sami
people face more interlinked, simultaneous social pressures than non-Sami
in the same region. Some of those social pressures are due to race, class, and
religion. However, in the specific case of Sami people, other pressures apply
as well. Sami face oppression due to long-standing colonial attitudes, human
rights violations done to those living according to Sami culture, racism and
unequal treatment, forced integration, destruction of their social systems,
disruption of intergenerational knowledge transmission, dispossession of
their homelands, historic traumas, etc. In addition, colonial attitudes con-
tinue to affect the Indigenous Sami food systems on a greater scale than in
the past (Sarche and Spicer 2008). To present a more complete picture, an
intersectional viewpoint has led Indigenous activists to reformulate the links
among nutrition, colonialism, and certain diseases (Whyte 2016).

‘Decolonising’ food security and ‘Indigenising’ food sovereignty

Food ethics, food security, and food sovereignty were useful frameworks for
highlighting the relationships among food systems, livelihood practices, and
identity in Sami communities. However, in order to bring those discourses
closer to Indigenous matters, I suggest, in line with Indigenous scholars
(Coté 2016; Greaves 2016), to engage in processes of ‘Indigenising’ food sov-
ereignty and ‘decolonising’ food security when applying these frameworks
to Sami communities.

When interviewing Sami living in the Norwegian High North, the politi-
cal scientist Wilfrid Greaves (2016) found that Sami identified few significant
factors that define security. In addition to traditional food and Indigenous
ways of life, the Sami identified other priorities as follows: protection of the
natural environment, autonomy, and self-determination within the settler
Nordic states, and establishment of Sami identity through cultural practices
(Greaves 2016, 473). Greaves points out that different communities define
security — which also includes food security — in various ways depending
on their history and social and political development. Although the Sami
people identified several dangerous threats to their livelihood, they deliber-
ately chose not to describe these priorities as security issues (Greaves 2016,
462). In their view, language about ‘security’ only refers to hard security and
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military interventions by nation-states (Greaves 2016, 472—473). This term
therefore remains in the realm of the dominant society.

To develop comprehensive food security policies in Sami communities, it
would be helpful if the Nordic states employed a more inclusive, respectful
approach that heeds the core needs of Indigenous Peoples as well as their
own viewpoints. Along these lines, Greaves emphasises the need for Nordic
states to decolonise their ideas of security from their political agendas by
allowing affected Sami populations to define security from their own Indige-
nous perspectives (Greaves 2016, 463). In addition, Indigenous communities
should be given appropriate tools to fight food insecurity within their home-
lands. Important ‘tools” would include safeguarding the protection of Sami
lands from pollution and extractive companies and fostering the healing of
previously contaminated lands. This process should stem from a decoloni-
alising practice in which the Nordic states acknowledge the overriding value
of traditional Sami livelihood practices. This will also support the Nordic
states’ negative duty to not perpetrate ‘unjust harm on another’ (Orend 2002)
and therefore to not limit the survival of the Sami’s ‘collective capacities’
(Whyte 2016). In this context, the notion of ‘decolonisation’ will be used to
empower the Sami people, as Indigenous scholar Angela Cavender Wilson
suggests (2004). In this chapter, ‘decolonising’ does not mean rejecting all
Western theories but rather ‘centring [Indigenous] concerns and worldviews
and then coming to know and understand theory and research from [Indig-
enous] perspectives and for [Indigenous] purposes’ (Tuhiwai Smith 1999, 39).

‘Indigenising’ food sovereignty goes a long way toward clarifying and
building a broader understanding of the colonial aspects embedded in the
idea of food sovereignty. In line with Coté, the verb ‘indigenise’ means re-
generate the relationships between Indigenous People and their lands by
revitalising their ecological knowledge and food systems (Coté 2016, 1).
In specific, indigenising food sovereignty, Coté notes, ‘means reframing
it within Indigenous People’s struggles for autonomy, self-sufficiency, and
self-determination rather than within assertions of domination, control,
and authority over ancestral homelands’ (2016, 9). Words such as ‘authority’
and ‘domination’ do not belong to Indigenous worldview but rather to the
settlers’ viewpoint; hence, they should be avoided when talking about Indig-
enous food sovereignty.

Therefore, in the context of the legal right to self-determination, indige-
nising food sovereignty in Sami communities means giving the Sami people
the power to define their own food systems, as mentioned in the Declaration
of Nyéléni concerning food sovereignty in Indigenous communities (Via
Campesina 2007). In these contexts, the revitalisation of Sami traditional
food systems through ecologically sound methods based on traditional prin-
ciples plays a pivotal role in strengthening Sami self-determination, which,
in turn, would help decrease their dependence on the market food system.
Moreover, the promotion of Sami principles and traditional teachings about
land use should play a prominent role in the design of Sami food security
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policies for present and future generations. In this sense, efforts to ‘indige-
nise’ food sovereignty would strongly encourage the recovery of traditional
Sami food practices (Coté 2016; Whyte 2016).

Conclusions

Food has a fundamental relationship with other aspects of human life. This
chapter has explored the connections among the Sami food system, Sami tra-
ditional livelihood practices, such as reindeer herding and salmon fishing,
Sami identity and self-determination as Indigenous People. These rela-
tionships have been considered from a philosophical perspective under the
frameworks of food ethics, food sovereignty, and food security. In the era of
globalisation, more effective food security strategies are needed to address
food insecurity challenges in Indigenous communities. Theories of food sov-
ereignty play an important role in bringing cultural identity to the foreground
of the discourse around food, without being too idealistic (Thompson 2015,
75-76). From the perspective of food ethics, strengthening the relationships
among food, identity, and culture can emphasise the need to develop a more
respectful attitude toward food matters. This chapter has also shown that
traditional Sami food choices and livelihood activities are connected to the
natural environment and are part of Indigenous Peoples’ ways of life. They are
therefore interlinked with the Sami people’s identity and dignity. In addition,
in Sami communities, food plays a role in community bonding, functions as
an intergenerational knowledge transmitter, and helps enhance cooperation.
As such, traditional Sami food habits are not simply a matter of consumerist
preferences for one food over another. They belong to the category of ‘over-
riding values’, values that are too essential to be ignored or discarded.

In conclusion, to empower Sami Indigenous People, I suggest engaging in
processes that ‘indigenise’ food sovereignty and ‘decolonise’ food security.
In Sami communities, from a practical standpoint, this means letting the
Sami people define food security and food sovereignty and determine their
own food policies, avoiding terms such as ‘domination’ and ‘authority’,
which do not belong to their worldview. Moreover, when developing and
implementing food security policies affecting the Sami community, it would
be of great benefit in the long run to take a more inclusive approach in or-
der to develop an understanding of the Sami peoples’ perspective on food
security.
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8 Food security management
in the Western Russian
Arctic zone

Current status and
information support issues

Maxim Shishaev, Zhanna Kasparyan
and Pavel Lomov

Introduction

Ensuring food security is an important strategic goal for the sustainable de-
velopment of any territory. However, it is a complex task. It has, firstly, sev-
eral levels of significance (world, national, regional, social group, household,
and individual), and, secondly, it unites many actors, indicators, and factors
linked by direct and indirect feedback with immediate and delayed effects.
In the Arctic territories, this problem is further complicated by special geo-
graphical, economic, cultural-ethnic, historical, and medico-physiological
factors. Extreme natural conditions not conducive to the development of
agriculture increase the economic costs of supplying the population with
food products due to transportation costs. Weak economic infrastructure
and low volumes of agricultural production force residents to depend on
imported food from other regions and the seasonality of these imports (ba-
sic vital goods are provided within ‘Severny zavoz’ — a set of annual gov-
ernment measures to deliver goods to the faraway northern territories). The
region is characterised by special traditions related to food production and
consumption. These can be seen in local diets and nutrition, particularly
those of Indigenous Peoples, whose traditional lifestyle includes harvesting
and storing food for future use. Northerners’ metabolisms determine their
consumption needs; the kind, notion, and norms of human nutrition in the
North differ in many ways to those of other regions.

To effectively monitor and manage the food security of the Arctic territo-
ries, it is necessary to identify and evaluate the various factors that affect the
wellbeing of people who work and reside in this region. The specific features
of the Arctic significantly complicate the development of a unified meth-
odology for assessing the area’s food security. In addition, residents of the
Arctic territories differ significantly in their composition, way of life, and
cultural and historical roots. They therefore have differing and sometimes
mutually exclusive needs that define the idea of ‘food security’. Observing
the parity of these requirements is a rather difficult task for decision-makers
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in the field of social policy and security. Solutions should be based on reli-
able information in the form of high-quality statistical data characterising
various important aspects of food security, together with effective methods
for their processing and analysis.

This chapter describes the methodological and information basis for food
security management in the Russian Western Arctic. It also evaluates the
opportunities and limitations of using modern information technologies for
this task. It pays special attention to possibilities of evaluating the role of
local food in the region’s food security. Particularly, it addresses the ques-
tion of integrity and considers the complexity of the current situation. It
examines the availability, quality, and integrity of information concerning
food security in the Russian Western Arctic, the penetration of IT in the re-
gion, the possibilities and limitations of using ontologies in this region, and
evaluates the IT readiness of the regional food security management system.

The food security framework in Northern Russia

Food security in Russian discourse

The concept of food security in Russian practice has not yet been given a
clear scientific justification or legal definition (Uskova et al. 2014). In addi-
tion, the term ‘food security’ is often replaced by the term ‘food independ-
ence’, which leads to confusion in terminology, criteria, and indicators. In
Russian, the term ‘food security’ includes the idea of ‘food safety’, further
complicating the definition of the term.

Based on the system approach and taking into account that food security
is ultimately a system of political and economic measures that affect indi-
viduals, groups, or households as subjects of the existing socio-economic
system, we define ‘food security’ here as a subsystem of national economic
security focused on the uninterrupted supply of the population with quality
(safe) food in quantities sufficient for (or exceeding) established physiolog-
ical norms. The mechanisms for ensuring food security are complex; they
include managing socio-economic and institutional-legal norms aimed at
preventing threats to the population’s supply of quality food.

The current regulatory documents of the Russian Federation, primarily
the Doctrine of Food Security of the Russian Federation, interpret food
security as an economic state in which physical and economic access to
food products is guaranteed to all inhabitants (National Security Strategy
2009; Doctrine of food security of the RF 2010; Indicators of food security
of the RF 2013). However, an exclusively economic view of food security
seems insufficient, because such an approach obscures individual and social
components and completely ignores qualitative safety indicators, as will be
discussed below.

Although the scientific community is actively discussing the theoretical
and methodological aspects of the problem of food security in Russia, a
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unified opinion has not yet been established (Sobol 2010). In addition, there
are significant variations in the understanding of the term ‘food security’ in
Russia and in international practice; internationally, greater importance is
placed on the issues of personal accessibility and food safety.

Food security framework: criteria, indicators, factors, actors,
threats, and instruments

Most scholars agree on several criteria that define food security, based on
the Rome Declaration of 1996 (FAO 1996):

1 physical availability of sufficient quantities of safe and nutritious food;
economic accessibility of food of appropriate volume and quality for all
social groups of the population; and

3 food safety for consumers; that is, the ability to prevent the production,
sale, and consumption of low-quality food products that could damage
the population’s health and the economic independence of the national
food system (food independency).

The effective functioning of the food security system should satisfy
two more requirements:

4  sustainability; that is, the ability of the national food system to mini-
mise the impact of seasonal, weather-related, and other fluctuations to
provide food to the population throughout the country; and

S effectiveness, which means that the national food system is developing
in the mode of extended reproduction, increasing volumes in accord-
ance with the growing needs of the population for food.

If these basic criteria for food security are accepted by the scientific commu-
nity, the choice of indicators is much more difficult. This is probably due to the
various ways of dividing the socio-economic subsystem of food security, which
can be investigated from the perspective of different subject areas (economics,
politics, public health, sociology, etc.). As a result, many different methods and
indicators are proposed in the scientific literature (Uskova et al. 2014).

At the same time, the legal acts of the Russian Federation contain bulky
—and therefore useless for research — systems of a huge but non-aggregated
datasets. The Food Security Doctrine of the Russian Federation contains
33 different main target indicators (and over one hundred secondary
ones). These indicators are not combined into an aggregate system and
mostly reflect statistical socio-economic indicators. It is not possible to
conduct international comparisons using this document. In addition, the
Doctrine prioritises food production, paying little attention to issues of
accessibility and food quality. For example, the requirements for physical
and economic access to food, along with food safety issues, appear at the
end of the list, and the criteria are in fact indicators of self-sufficiency that
are more relevant to food independence than food security.
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The FAO indicator system used for interethnic comparisons and assess-
ing food security differs significantly to that adopted in the Russian Federa-
tion. The food security indicators of the Russian Federation do not consider
indicators such as the hunger index; the production of food in the value
estimate per capita; the proportion of children with retarded growth; or the
incidence of anaemia, hypovitaminosis, iodine deficiency, or obesity. To as-
sess the quality of a food security system, it is necessary to consider a com-
plex set of indicators that characterise both the quality of food products and
the level of public health.

The FAO indicators are not always appropriate for Russian territories.
For example, to assess physical access to food, the FAO uses the density in-
dex of hard-surfaced roads and railways. However, in the Arctic territories,
where the population is dispersed extremely unevenly and the territories
themselves are sparsely populated, roads were built in a tree-like scheme,
unlike their network structure in other regions of the Russian Federation,
and so the use of this indicator is very controversial.

As yet, no comprehensive scientific justification or indicators of food secu-
rity have been developed for the Russian Arctic. Nor are there scientifically
and statistically substantiated human nutrition norms for this region, except
perhaps physician recommendations that have been implemented (among
other measures of social policy) in some Arctic territories. For example, a Mur-
mansk city program provides preschool children with fish oil supplements.

The complexity and inconsistency of the conceptual foundations of food
security requires the use of new, modern approaches. However, the assess-
ment system recommended by the Russian Federation does not apply at the
individual or the household level. It does not consider diet composition and
related physiological parameters of health, nor the cost of a minimal food
basket and its proportion in household expenditures.

Several indicators are used to assess regional food security (Uskova et al.
2014):

1 natural/absolute indicators of production (consumption) of basic foods
and nutrients;

2 volumes of consumption and production of food and individual prod-
ucts related to optimal (recommended) volumes;

3 technical and economic factors indicating the economic and material
status of the agroindustrial complex (financial and credit indicators,
cultivated areas, livestock, production, and availability of agricultural
machinery, fertilisers, etc.);

4 socio-demographic indicators, including population reproduction and
the dynamics of labour resources in rural areas; and

5 medical and biological indicators, including incidence of certain diseases.

The system of indicators for assessing regional food security differs funda-
mentally to the main national and international criteria of food security.
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Firstly, the indicators of food independence of individual regions seem to
be disputable, and for the Arctic regions, this index will always be very low.
Secondly, national indicators assign the task of ensuring food security to
national rather than regional authorities. Thirdly, according to the FAO, the
volume of the edible stock of grain defines food security at the international
level. This approach is unacceptable for assessing the food security of some
regions, especially the Arctic, as a grain economy is impossible in this cli-
mate. Fourthly, the country’s food security is based on specific mechanisms
designed to ensure it that do not operate in the Arctic regions (customs tar-
iffs, compensation fees, excises, sales taxes, quotas, etc.). For some Arctic
territories, food imports are the primary source of food security (northern
delivery).

Along with the indicators defining food security, several other influencing
factors should be taken into consideration. Despite a significant body of lit-
erature addressing this issue, there is currently no generally accepted meth-
odology (Indicators of food security of the RF 2013; Uskova et al. 2014).
Meanwhile, the methodology established by the federal law does not pro-
vide an unambiguous integral assessment of the situation and does not take
regional specifics into account. At the regional level, methods for defining
food security have not been legally formalised in all regions. In the Mur-
mansk region, for example, the food security doctrine is under development.

The most important components of the food security system are the enti-
ties that interact with it — actors. The actors involved in food security can be
analysed from the standpoint of institutional theory. There are several rea-
sons for this. Firstly, there are many contradictions in the system of actors’
relationships, the study of which is a separate scientific task. Secondly, as
many authors have pointed out, informal relations in agricultural produc-
tion directly relate to the task of ensuring food security (Maksimova 2014;
Wegren et al. 2016).

The Russian discourse around food security is characterised by a wide
variety of different views on the subject. These views can be grouped into
four levels: individual, local, regional, and national. At each level, food se-
curity is viewed from different perspectives and involves different actors, in-
dicators, and criteria. Different management mechanisms and information
sources are available for assessing food security at each level. A summary of
the differences in food security on each of these different levels is presented
in Table 8.1.

Regional aspects of food security in Russian North considering the
example of the Murmansk region

The main provisions of the (not yet adopted) Food Security Doctrine of
the Murmansk (2010) region also fail to provide a specific methodology for
monitoring food security (Sopov 2010; Parshukov et al. 2017). The general
goal is to ensure the population of the Murmansk region stable provision of
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high-quality natural food products that meet normal physiological needs
for energy and nutrients in the conditions of the Far North. The Doctrine
also outlines how to implement this provision by using unique, local, nat-
ural, climatic, hydrobiological, demographic resources and by integrating
the agricultural and fisheries complexes in the Murmansk region with par-
ticipants in the agrifood markets of the Russian Federation and the Nordic
countries (Sopov 2010).

Thus, assessing the food security of the Arctic regions requires the de-
velopment of a different kind of methodology. It should be based on in-
ternational approaches and take advantage of the open statistics available
for the Russian Federation. Nilsson’s (Nilsson et al. 2013) approach seems
promising.

Indicators of food security in the Arctic territories should meet several re-
quirements. They should be sufficiently small in number, open, informative,
coherent, collected and processed regularly, and, most importantly, suffi-
cient for creating a unified information system that can be used to forecast
the food needs of the Arctic population. Some of these issues are reflected in
Nikitenko and Trofimova (2016).

The main threats to regional food security are:

* Physical and moral depreciation of the material and technical
foundation;

* dependence of food production on imported technologies and raw
materials;

» reduction of biological resources and ecological deterioration (water);

* emigration of qualified personnel,;

» decrease in the size of the rural population and the aging of this
population;

» decrease in food self-sufficiency, bankruptcy of agrarian businesses,
and reductions in the number of small businesses;

* unfavourable external conditions (sanctions, economic crises, price dis-
parities, etc.);

* decrease in financial support and in access to credit;

* social and economic deterioration; and

* conflicts among Indigenous Peoples, non-Indigenous residents, and new
arrivals at all socio-administrative levels and all conflicts between indi-
vidual actors.

In conclusion, food security is complicated and multi-dimensional. Since
the ultimate criteria of food security are the availability, accessibility, and
adequacy (quality and volume) of food supplies for individuals and these
qualities depend on food security policies, the topic should be considered on
several levels, from individual to local and national. In the Russian Western
Arctic, there are widely divergent views on food security that consider dif-
ferent sets of factors, actors, and indicators. Official views of food security
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focus primarily on the socio-economic dimension. However, many dispa-
rate factors may indicate food security, and how it should be determined has
not been adequately defined.

Information support for food security in North-West Russia

Information support for food security management in Russia on the
regional level

Information support for monitoring and managing food security in Russia
has received serious attention at the state level. In 2011-2013, the Russian
Ministry of Agriculture financed the development of an information system
for monitoring and forecasting food security and the development of other
state information resources regarding food security in the Russian Federa-
tion (Russian Federation 2018). State authorities currently use this system
to collect, store, organise, and consolidate data (Ministry of Agriculture of
Russia 2018a). Data are collected from the Federal Service of State Statistics
(Rosstat), regional executive reports, and the Federal Customs Service of the
Russian Federation. The data include food balances, price information, cus-
toms, and official statistics (Ministry of Agriculture of Russia 2018b). In total,
about 64,000 indicators are monitored, retrospectively. However, the current
system has some shortcomings, including low productivity and a weak ca-
pability for automated analysis. In addition, the information system and the
collected data are available only to employees of relevant public services.
Therefore, the creation of a modernised information system with advanced
analysis and forecasting capabilities is under discussion (Kostyleva 2016).
The main source of data about indicators of food security is official sta-
tistics and statistical reports by regional and federal authorities. Statistics
are collected at various intervals and include a wide range of general socio-
economic indicators and indicators characterising food consumption. For
example, the quarterly sample survey of household budgets collects data
about the consumption of food and nutrients. Goods and services purchased
for personal consumption are classified as such under the departmental cat-
egories Classification of Individual Consumption by Purpose (COICOP).
Along with quarterly and annual surveys, Rosstat conducts specialised
statistical observations less frequently; some of these examine indicators
of food security. One involves the selective observation of the population’s
diet. Rosstat surveys this under the framework of statistical observations on
socio-economic problems once every five years. Selective diet observations
consist of a sample survey that includes representatives of various segments
of the population throughout the Russian Federation and covers 45,000
households. The information collected includes health status, reserves and
sources of nutrition, and volumes and characteristics of consumed food and
products. Processed and raw data (microdata) of selective observations for
2013 are currently available (Rosstat 2018). Another example of regular but
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low-frequency observations of indicators of food security is the All-Russian
Agricultural Census, which is conducted every ten years. For now, the re-
sults of the 2016 agricultural census were published. These findings provide
a detailed picture of the use of agricultural land, including cultivated crops.
Data are organised according to different categories of land use, including
peasants (farmers), personal subsidiary, and other individual households
(Murmanstat 2016).

Statistical observations in the Russian Federation have a hierarchical
structure that reflects the country’s administrative structure. Observations
are conducted using uniform methods by subjects of the Russian Federa-
tion, and the results are aggregated by the relevant federal bodies (Russian
Federation 2019). This organisation is reflected in the structure of the sta-
tistical data, making it possible to project the country’s food security on
the regional level. However, on the lower levels — local and individual, and
particularly for assessing the role of local products — the use of these data
is problematic. Data that are collected frequently (at least once a year) are
mainly reduced to generalised economic indicators and provide insufficient
detail for such a task. On the other hand, data from selective observations
are sufficiently detailed but are not collected frequently enough to monitor
dynamics. Moreover, even these data are not detailed enough for a deep
assessment of the role of local products in ensuring food security. For ex-
ample, the classifications used in a sample survey of household budgets
combine all meat from Northern species, including reindeer meat, into one
category of ‘Other meat products’. This makes it difficult to assess threats
to food security associated with regional-specific risks. These issues make it
practical to use secondary sources of data — the media, quality control bod-
ies, alternative studies by public organisations, and others (Kapustina 2016).

Digitalisation in North-West Russia as a new opportunity for food
security information support using intelligent data processing
techniques

Today, digital technologies are common all over the world, and the Russian
Arctic is no exception. According to the Digital Society Index, 2018, Russia
is now among the top ten countries with the most developed digital econo-
mies. It is ranked second in the world for citizen involvement in digitalisation
processes. Under the national Digital Economy program (Russian Federa-
tion 2017), Russia plans to provide 80% of government services in electronic
format by 2025. The creation of 50 smart cities is also in the planning stage,
along with the launch of ten industry digital platforms and the transition of
ten enterprises to high-tech formats. If the digitalisation of public adminis-
tration and industry in Russia is largely a subject of long-range planning, then
the spread of digital technologies at the personal level takes place here and
now. More than 80% of Russian citizens personally use digital technologies.
Russia ranks sixth in the world in number of Internet users; over 71% of the
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Figure 8.1 Coverage of mobile networks in Murmansk region.
Source: Karta (2019).

total population is online (Internet Users by Country, 2016). Residents of
Northern Russia have also seen the penetration of digital technologies. In
the Murmansk region, Internet penetration is even higher than the Russian
average and reaches 90% (HSE 2017; Figure 8.1). The telecommunications
infrastructure of the Russian Arctic has developed rapidly in recent years.
A number of projects to develop terrestrial and satellite telecommunications
involve partners from different countries (Communication in extreme con-
ditions 2016; Commission for Arctic Development 2017; Rostelecom 2018).
Third- and fourth-generation mobile network coverage in the region is grow-
ing and already covers the territories inhabited by Indigenous Peoples, as
shown in Figure 8.1 (Rostelecom 2019).

Obtaining high-quality data on indicators of food security is key to ensur-
ing adequate management of food security. In the Russian Arctic, data on
the role of local food in ensuring food security are very limited. On the other
hand, the spread of digital technologies and the Internet have led to a rapid
increase in digitally available data. By some estimates (see IDC 2010), data
stored on the Web will reach 35 zettabytes by 2020. The digitalisation of all
aspects of life has created the prerequisites for the use of digital data in var-
ious forms and from various sources (document storage, social media, etc.).
Information from such sources that directly or indirectly characterises food
security could be used to monitor and manage it. Digital data could serve
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as an addition and in some cases as an alternative to traditional statistical
research. This is especially important for assessing individual food security
(including the role of local food), since official statistics do not always ad-
dress relevant factors. Therefore, these factors can be assessed only through
costly field research or by using a virtual alternative. The FAO (2018a) stated
that evaluating food security on the local or individual level requires ad-
ditional information not included in official statistics. Such information
should be gathered by the direct household surveys, such as interviews with
actors or focus group discussions. Implementing such investigations in a
traditional ‘offline’ manner is a quite expensive and time-consuming task.
Online interviews and discussions, as well as automatic analyses of digital
data, could offer a much more cost-effective alternative.

Digital data may be used in many ways. Many studies (Christensen and
O’Sullivan 2015; Mertens et al. 2015; FAO 2018a) discuss the possibilities of
using social network analysis (SNA) methods to study various aspects of food
systems: the geographic structure of food markets, risk analyses, and the in-
fluence of community network structures on key properties of food systems.
SNA can also be used to assess the effects of alternative policies on the con-
figuration of food systems as a whole (FAO 2018a). Similar approaches can
be used with virtual social network services; this simplifies and reduces the
cost of analysis. The FAO (2018a) has described methods for using SNA to
assess regional food security. While that paper considers real-life SNA, the
same approach could be used with online social networks (SNS). To assess
food security on the basis of SNS data a challenging problem of establishing
the correspondence between virtual and real social objects should be solved.
A number of studies have addressed this (Goga 2015; Smirnov et al. 2016;
Hao et al. 2018). One common approach involves a combined analysis of SNS
content and meta-information associated with SNS messages. The aim of
such an analysis is to identify markers in virtual objects that point to real
geographical and social properties. Extracting real-world geographical at-
tributes of virtual socio-objects is crucial to analysing regional food security
using virtual data, particularly in the Arctic. SNS content analysis is a special
kind of text analysis. SN'S messages are characterised by short texts, unique
grammatical structures, specific lexicons, etc. However, in addition to tech-
nical problems, this use of SNS data faces serious limitations associated with
the use of personal data. This issue is at the forefront of current discussions
on the topic and is the subject of legal regulations (EU Regulation 2016/679 of
27 April 2016, GDPR 2018; Federal Law ‘On Personal Data’ N 152-FZ 2018).

Along with analysing the structural properties of food systems (which is
the focus of SNA), digital data can also be used to analyse other aspects of
food security. For example, Widener and Li (2014) used information tech-
nology to measure the prevalence of healthy and unhealthy food across
the contiguous United States. The study used geolocated Twitter data pro-
cessed using sentiment analysis. Neznanov and Parinov (2015) extracted so-
cial data via SNS (from the Russian part of LiveJournal); a similar method
could also be used to examine food security.
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Figure 8.2 Structure of an ontology-based information system for food security
management.

The availability of adequate source data defines the possibilities of us-
ing sophisticated intelligent IT to monitor and manage food security; such
methods could include predictive modelling and cognitive visual analysis.
Figure 8.2 provides an example of a possible system implementing such
techniques. To use modern, sophisticated IT to analyse food security, we
need not data but information and knowledge. As the FAO points out, ‘food
systems are complex non-linear, multidimensional and heterogeneous net-
works of social, economic, institutional, and environmental relations evolv-
ing over space and time’ (2018a, p. 3). The FAO report (2018b) stresses the
importance of understanding all the complex interrelationships of factors,
indicators, and components of modern food systems to ensure sustainable
food security. Understanding implies clear organisation of data, contextual-
isation of information, and accumulation of experience operating such sys-
tems. A common modern solution to this problem is the use of formalised
knowledge in the form of ontologies. The possibilities of using ontologies to
collect, organise, and analyse information about food security in the Rus-
sian Arctic are discussed in the next section.

Ontology as a formal representation of knowledge in the
field of food security

Thomas Gruber provides one of the most famous definitions of ontology,
calling it an ‘explicit specification of a conceptualisation’ (Gruber 1993, p.
220), which assumes representation the system of mental concepts in some
language. Later, Borst (Borst 1997, p. 12) and Studer (Studer et al. 1998,
p- 173) extended this definition by adding the requirements of a shared
character of conceptualisation and formal specification. Therefore, ‘an
ontology is a formal, explicit specification of a shared conceptualisation’.
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A conceptualisation is a representation of objects that are assumed to exist
in some area of interest and the relationships among them. A shared con-
ceptualisation is one that some group of agents (humans, organisations,
information systems, etc.) accept. A formal specification is a description of
the conceptualisation using a formal language such as Resource Descrip-
tion Framework (RDF); Schreiber and Raimond 2014), Web Ontology
Language (OWL; Grau et al. 2008) or the Simple Knowledge Organisation
System (SKOS; Baker et al. 2013). In RDF, an ontology can be described
as a set of triplets in the form: ‘subject—property—object’. It is suitable for
creating semantic networks of terms. An RDF schema (RDFS) extends
the descriptive capabilities of RDF by providing the syntax to separate
classes and instances and to define properties and class hierarchies. OWL
represents an ontology as a formal theory consisting of logical expressions
(axioms) about objects in the subject domain. This offers extensive logical
inference capabilities and ensures the formal consistency of the ontology.
In contrast to OWL, SKOS follows the principle of minimal ontological
commitment. It represents different types of knowledge organisation
systems, including vocabularies, thesauri, and classification systems. Its
concepts and relations are loosely specified, using thesaurus-style rela-
tionships like ‘broader’ rather than the logically formalised relationships
used in OWL.

In the field of information support for food security, ontologies can be
applied to a wide range of problems that require nontrivial logical infer-
ences. Due to the technological separation of the inference mechanisms and
logical rules (knowledge), ontologies are most effective where the applied
logic is dynamic. This is particularly characteristic of the tasks involved
in assessing individual food security. Along with predictive modelling and
interactive visual analysis, ontologies may be used for analysing and syn-
thesising dynamic supply chains; analysing the impact of new products on
the qualitative composition of diets; and identifying and analysing implicit
factors in food security, particularly the impact of new normative legal acts
on food security indicators.

To illustrate the possibilities of logical inference over OWL ontologies,
we will consider its application for identifying factors that affect food pro-
duction (Figure 8.2). Let the OWL ontology include the set of axioms listed
in Table 8.2.

Here classes: Meat(), GameMeat(), Activity(), and FactorAffectingGam-
eMeatProduction() are given. GameMeat() is a subclass of Meat(). Class
Activity() has some instance with name ‘Hunting’. Class FactorAffecting-
GameMeatProduction() is specified using a logical expression that defines
the conditions under which instances become members of that class. Thus,
creating the event ‘AnnouncementOf HuntingProhibition” in the ontology
and defining the ‘influences-on’ relationship with ‘Hunting’ places this an-
nouncement in the class ‘FactorsAffectingGameMeatProduction’. Similarly,
logical inference can be used to solve other tasks ensuring food security.
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Table 8.2 Example of an OWL ontology applied to factors affecting food

production
Axiom Description
GameMeat(X) — Meat(X) Game meat is a type of meat
has-source (X, ‘Hunting’) AND If X is a product of hunting, and
Activity(‘Hunting’) — GameMeat(X) hunting is an activity then X is

a game meat.
FactorAffectingGameMeatProduction(X) <«  If X happened, and X influences
Event(X) AND influences-on(X, Y) onY, and Z is a product of Y,
AND has-source (Z, Y) AND GameMeat(Z) and Z is a game meat then X is
a factor influencing game meat
production.

The development of ontologies involves a number of problems. The primary
problem is that ontology developers must be highly qualified subject domain
specialists and must also have additional specific knowledge and skills in field
of languages for ontology representation. As a result, many existing ontologies
are low quality, containing logical inconsistencies and incomplete concepts
and relationships (not all relevant concepts and relationships are represented).
Poor quality can also manifest in too-minimal domain definitions; the use of
different approaches to formalisation; and a low level of formal semantics,
which inference engines use to infer new knowledge. Using multiple ontologies
in an operation (especially low-quality ones) requires additional effort from
knowledge engineers and subject domain specialists to overcome the struc-
tural and semantic heterogeneity of different ontologies. A common way to
improving the quality of ontologies being developed is the use of upper-level
ontologies that describe abstract concepts and their connections and can be
used in all subject areas. Another approach is to use ontology design patterns
that describe typical ontology fragments (Gangemi and Presutti 2007).

Some existing open ontological resources related to the production and
consumption of food are:

AGROVOC is a multilingual agricultural thesaurus that covers all areas of
interest to the Food and Agriculture Organisation (FAO) of the United
Nations, such as food, nutrition, agriculture, forestry, fisheries, scien-
tific and common names of animals and plants, the environment, bio-
logical concepts, techniques of plant cultivation, etc.

The Global Agricultural Concept Scheme (GACS) maps the 10,000 most used
concepts from the CAB Thesaurus (developed by Centre for Agriculture
and Biosciences International) and the NAL Thesaurus (produced by
the National Agricultural Library, the USDA, and the Inter-American
Institute for Cooperation on Agriculture).

The UNESCO thesaurus is not directly connected to food security but is
widely used all around the world. It is a controlled, structured list of terms
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used in subject analysis and the retrieval of documents and publications
in the fields of education, culture, natural sciences, social and human
sciences, communication, and information. It is continuously enriched
and updated, and its multidisciplinary terminology reflects the evolution
of the UNESCO’s programs and activities. It contains 7,000 terms in
English and in Russian and 8,600 terms in French and in Spanish.

Applying these ontological resources to food security issues presents some
problems, both technical issues and problems with the organisation of their
content. One technical problem is the absence of a programming API of
web resources that represent these thesauruses. This means they cannot be
used in the online mode as a component of their own information systems.
Instead, users must create and regularly update their own subsystem or
microservice to process requests for the contents of thesauruses. The large
volumes of these thesauri make it difficult for domain specialists to work
with their downloaded versions since they require substantial computing re-
sources on personal computers. It is therefore preferable to create a separate
web service for working with their content. Finally, the lack of supported
free program libraries for working with the thesauri complicates the use of
the SKOS model to represent the concept systems of the listed ontologies.
In addition, the joint use of SKOS thesauri and OWL ontologies, which are
the most powerful tools for automated reasoning, in a single information
system requires harmonisation due to the differences in these models. For
example, it is necessary to determine whether to translate an SKOS concept
as an OWL class or instance.

In addition to the technical problems of using these ontological re-
sources, some additional challenges complicate their use for assessing the
role of local food in food security in the Russian Arctic. Firstly, the small
number of relationships and simple concept definitions from the point of
view of formal semantics, as well as the existence of ‘multiparent’ concepts,
make it difficult to directly use these resources in data processing scenar-
ios requiring logical inference. Secondly, the sets of concepts presented in
these thesauri do not include plant-based food products specific to the Arc-
tic regions. For example, they do not contain forest species of berries and
mushrooms. Therefore, additional work is needed to expand the concep-
tual systems to account for the traditional dietary habits of people living
in the Arctic zone. Thirdly, the structures of the conceptual systems pre-
sented in the thesauri contain fragments that can be regarded as inaccurate
or contradictory. For example, in the AGROVOC thesaurus, the concept
“Venison’ is designated as a narrower for the concept ‘Game meat’, but the
concept ‘Reindeer’ as a source of venison is absent. Similarly, the concept
‘Ducks’ has as its parent (relation ‘broader’) the concepts ‘Poultry’ and
‘Birds’. At the same time, it has different relationship — ‘Include in’ — with
the concept ‘“Waterfow!’, even though all these concepts could be consid-
ered parents for ‘Ducks’.
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In sum, ontologies can be an effective tool for automated solutions for
non-trivial information support tasks related to food security management,
including assessing the role of local products in food security. On the other
hand, existing ontological resources can only be used as dictionaries for
creating ontologies. Appropriate ontologies for food security management
should include additional relationships between the concepts and logical
restrictions appropriate to specific tasks related to ensuring food security
in the considered region. To be used as a tool for comprehensive food se-
curity analysis, an ontology must reflect the deep subject relationships of
the domain. For example, Sen’s entitlement theory relationships (Sen 1976)
describing the causes of famines may be defined in ontology axioms.

Conclusion

The Doctrine of Food Security of the Russian Federation defines food secu-
rity as providing every citizen with food of sufficient quantity and quality.
The country’s food security management system reproduces Russia’s ad-
ministrative structure and includes federal, regional, and local (municipal)
levels. Food security systems at different levels use significantly different
indicators and factors and involve different actors and links among actors.
Thus, food security is a complex multidimensional problem that must be
considered from different perspectives. At the federal level, this area is quite
well developed: There is a regulatory framework, criteria, and indicators of
food security are defined, and a monitoring system based on official statis-
tics is generally formed and operates. The most problematic aspects of the
federal food security system are the tendency to consider food security as
an exclusively economic topic, the identification of security with independ-
ence, and the imperfection of the system of indicators. This makes it diffi-
cult to assess food security from the standpoint of individual security, the
declared ultimate criterion. At the regional and lower levels, the situation
is significantly worse. Regional and especially local regulatory frameworks
are poorly or incompletely developed. As a result, many aspects of food
security specific to regions, municipalities, and households remain ‘under
the radar’ of state monitoring and regulation. This includes the role of local
products in regional food security.

The widespread use of digital technologies and advanced tools for auto-
mated intelligent data processing offer new opportunities for collecting and
analysing information for the purpose of monitoring and managing food
security. Digital coverage of the Russian North is quite good: The Inter-
net is widely available, almost 100% of the population use digital devices,
and there is a state digitalisation program promoting the provision of state
services in digital form. Furthermore, powerful, modern intelligent IT are
capable of automating many functions involved in collecting, processing,
and analysing information for food security management in general and as-
sessing the role of local products in particular. At the same time, there is a
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gap in this area: a loose conceptual base, the absence of solid databanks,
and the lack of Russian-language ontologies on relevant issues. Despite the
large volume of regularly collected statistical information, the quality of the
available statistical data is insufficient to assess the role of local products
and assess individual food security. Thus, Russia has sufficient technologi-
cal readiness to improve food security with the help of modern IT, but its IT
readiness at the subject level is weak.

One way to eliminate this gap could be to reflect problems of food secu-
rity in state digitalisation programs. Key tasks include developing a nation-
ally unified conceptual and methodological apparatus for analysing food
security that is also harmonised with global practice and adapting modern
intelligent IT to the tasks of monitoring and analysing food security. The
practical steps towards this adaptation could be the creation of high-quality
ontologies of the subject area, defining the used system of concepts, and the
internal logic of food security management tasks to cover all levels, includ-
ing regional, food security management.
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9 Arctic food crisis management!

Christer Pursiainen

What if a serious food crisis were to hit the Arctic? How might it manifest?
Is a crisis management system in place that could handle it?

This chapter starts by justifying the chosen research question. It contin-
ues with a concise presentation of the phases of crisis management, which
provide the structure for further discussion. To illustrate the current state
of Arctic crisis management, three possible food crisis scenarios are consid-
ered: radiological fallout and contamination, animal disease epidemics, and
the impact of oil spills on fisheries. While the third scenario is more generic,
the first two focus on the Finnish Arctic (Lapland), which is assumed to be
representative, at least of the Arctic regions of the other Nordic countries.

It is concluded that there is a great deal of sectorial knowledge about
these possible crisis scenarios and that numerous crisis management prac-
tices are in place. Nationally, these crisis management systems are sophisti-
cated, and prevention, preparedness, and response strategies in particular
appear to be well planned and organised. International and regional ar-
rangements complement the national level and are essential to managing
crises, which often cross national boundaries. However, as major Arctic
food crises are — fortunately — relatively rare, there is a lack of historical
data that would provide a firm basis for risk assessment. Furthermore, cli-
mate change introduces some unexpected dynamics.

What seems be missing is a holistic picture of potential food crises in
the Arctic. Any major food security crisis in the area would not affect only
one sector; it would impact many health-related, social, economic, environ-
mental, and political dimensions. Moreover, subnational, national, trans-
boundary, and international cooperation is challenging. To this end, a more
holistic perspective would be beneficial for managing these types of crises.

What is Arctic food security?

The entire populated Arctic belongs to developed countries with gener-
ally high living standards, even if the Arctic area itself is somewhat mar-
ginalised. The Arctic is characterised by a harsh, cold climate; a unique
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ecosystem and above-average environmental vulnerability; long distances
and limited accessibility; and the presence of Indigenous Peoples.

This is, of course, an oversimplification as the Arctic is highly heteroge-
neous. It simultaneously contains some of the most developed technological
population centres with access to quick transport to the economic hubs of
the world, as well as remote areas with small populations that rely on tradi-
tional ways of life. Similarly, climatic conditions vary considerably within
the Arctic area, from permanently ice-covered seas to open sea waters and
from extreme cold to rather stable non-extreme temperatures.

Yet the Arctic is often considered from a broader perspective. Its potential
for future mineral resource exploitation and as a global transportation route
(due to climate change) makes it an area of global interest, in its own right.

The widely accepted definition of food security derives from the World
Food Summit’s 1996 Rome Declaration (WFS 1996, point 1): ‘Food secu-
rity exists when all people, at all times, have physical and economic access
to sufficient, safe and nutritious food to meet their dietary needs and food
preferences for an active and healthy life’. A report commissioned by the
Arctic Council (Nilsson et al. 2013) characterises the term ‘Arctic food
security’ as a cross-cutting issue comprising social, economic, environ-
mental, political, and cultural dimensions. These include such concerns
as food and water-borne diseases; the increasing incidence of lifestyle dis-
eases; the high cost of healthy foods; contamination; changes to ecosys-
tems that impede access to food; high fuel costs; and the loss of traditional
knowledge.

Due to the presence of Indigenous Peoples in the region, Arctic food sov-
ereignty is also much discussed. Food sovereignty emphasises the right of
local people to control food production and distribution, instead of multi-
national corporations (e.g., Rudolph and McLachlan 2013; Sage 2014).

The definitions above are clearly very broad. They are related to the
more generic concept of human security, which is allegedly traceable to
use by the UN in the early 1990s. Due to the vagueness of the term, it has
sometimes been claimed that human security is too expansive to be oper-
ationalised (e.g., Paris 2001). In terms of food security, almost everything
related to food therefore becomes ‘securitised’. A phenomenon that is
originally seen as a non-politicised issue can first become politicised and
consequently a legitimate object of public discussion and policy-making,
and after that the issue can be securitised, that is, it is presented as a
security threat which may require extraordinary measures (e.g., Balzacq
2015).

This chapter examines the three above-mentioned crisis scenarios related
to Arctic food security. While several other types of risks could be suggested,
these three scenarios provide a framework for discussing some elements of
food security in more detailed and concrete terms than a consideration of
generic concerns would. The main question addressed here is: How would
three specific food crisis scenarios be managed should they emerge?
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What is crisis management? A crisis can be defined in a variety of ways
depending on the discipline, field, or context. However, at least three key
criteria were identified as early as the 1960s (Hermann 1963). First, a threat
is posed to the essential goals or values of an actor. Second, there is limited
time for decision-making, due to an approaching deadline and/or the in-
creasing costs of inactivity. Third, there are numerous unpredictable events
or uncertainties connected to the situation, making it difficult to form a
clear picture of the potential outcomes of decisions.

This broad definition is applicable to almost all types of crises, regardless
of whether they are categorised according to their causes (e.g., malicious,
non-malicious, man-made, technological, natural, social, economic, com-
plex); their consequences (e.g., social impact, economic impact, human im-
pact, reputation loss); or the degree of the ability to predict and influence
them (e.g., Veenema and Woolsey 2012; Bellavita 2006; Gundel 2005). The
definition also covers our three crisis scenarios.

The second part of crisis management is management. Management is a
set of interacting elements to establish policies and objectives and to achieve
those objectives (ISO 2015). This definition originates from the Interna-
tional Organization for Standardization 9000 family of standards, which
focuses on the quality of management in general.

In this context, the concept of a crisis management cycle (Pursiainen 2017,
cf. Heath 1998; Heck 1991; Rosenthal and Pijnenberg 1991) is useful for the-
ory and practice. If a crisis is a time-limited phenomenon and a kind of de-
viation from the normal state of affairs, crisis management also includes the
normal state before and after the crisis. The cycle frame helps distinguish
the different phases of this management system.

The customary divisions of pre-crisis, during crisis and post-crisis are
usually further subdivided, with some variations, into more detailed and
prescriptive phases. These may include risk assessment, prevention, prepar-
edness, response, recovery, and learning. Effective crisis management pre-
supposes the efficient management of all individual phases. The cycle based
on these phases is illustrated in Figure 9.1.

Risk assessment. Trying to prevent or prepare for a crisis becomes mean-
ingless if one does not know what to prevent or prepare for, which risks
should be considered, and how they should be prioritised. Therefore, risk
assessment (e.g., Pritchard 2015; Yoe 2012; Aven 2008) is a precondition for
the subsequent phases of the crisis management cycle.

The field of risk assessment is standardised. Following the ISO 31000
family of standards (ISO 2018; ISO/IEC 2019), risk assessment consists of
three tasks: risk identification, risk analysis, and risk evaluation. Each of
the risk assessment phases can be approached in a number of quantitative,
semi-quantitative, or qualitative ways or combinations thereof. The last
evaluation phase defines which risks will be selected for further treatment.
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Figure 9.1 The crisis management cycle.

This chapter considers whether any proper risk analyses have been con-
ducted for our three illustrative Arctic food security crises. If so, what do
these analyses tell us?

Prevention. In relation to natural, man-made, and technological hazards,
the United Nations International Strategy for Disaster Reduction (UN-
ISDR/UNDRR 2009; cf. ISO/PAS 2007) defines prevention as the outright
avoidance of the adverse impacts of hazards and related disasters. However,
as complete avoidance of losses is not always feasible, the task of prevention
often reverts to mitigation. Hence, the terms prevention and mitigation are
usually grouped together or even used interchangeably. Other terms, such as
risk reduction or risk treatment, are also used to express similar ideas. This
chapter will explore whether any risk prevention strategies are in place to
avoid or mitigate the possible Arctic food security crises mentioned above.

Preparedness. 1f serious risks cannot be completely eliminated by pre-
ventive (risk treatment) efforts, one should be prepared for them so as to
mitigate the consequences of a crisis when it hits. Preparedness generally
includes such elements as contingency planning; stockpiling equipment
and supplies; in-advance coordination of rescue or repair efforts; planning
evacuations; informing the public; and associated training and exercises.
Preparedness efforts must be supported by formal institutional, legal, and
budgetary capacities (e.g., Haddow, Bullock, and Coppola 2011; UNISDR/
UNDRR 2009; Perry and Lindell 2003). This chapter will evaluate the pres-
ence and quality of these preparedness elements in relation to the imagined
Arctic food security crises.

Response. In the context of large-scale societal disasters, regardless of the
root cause, UNISDR/UNDRR (2009) defines a response as the provision
of emergency services and public assistance during or immediately after a
disaster in order to save lives, reduce health impacts, ensure public safety,
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and meet the basic subsistence needs of the people affected. It also mentions
that disaster response focuses predominantly on ‘immediate and short-term
needs’ and is sometimes called disaster relief. In practice, a crisis demands
coordinated responses and proper crisis communication. Response par-
tially overlaps with preparedness, especially with contingency planning. To
understand how response works, we must rely on some historical cases. To
this end, the present study investigates how food security crisis response in
the Arctic has worked in the past.

Recovery. UNISDR/UNDRR (2009) defines recovery as the restoration,
and improvement where appropriate, of facilities, livelihoods and living
conditions of disaster-affected communities, including efforts to reduce
disaster risk factors. It adds that the recovery task of rehabilitation and re-
construction begins soon after the emergency phase has ended and should
be based on pre-existing strategies and policies that facilitate clear institu-
tional responsibilities for recovery action and enable public participation.
Like response, recovery is best evaluated by considering an historical case.
However, successful recovery is, according to the definition above, largely
related to ‘pre-existing strategies and policies’. This affords us a limited op-
portunity to evaluate the state of recovery in relation to possible Arctic food
security crises.

Learning. Post-crisis learning is often viewed as a three-phase process:
lessons identified, lessons learned, and lessons institutionalised (e.g., Pur-
siainen 2017; Milton 2010). Hence, an organisation has truly learned only
when the results of that learning have been institutionalised in the organi-
sation’s safety and security culture and behavioural practices. As in the case
of response and recovery, we can truly evaluate this phase only in relation to
real crises. However, a successful learning process also presupposes a pre-
planned system to facilitate post-crisis learning. Do we find some evidence
of learning in our three Arctic food security cases?

Three crisis scenarios

It is difficult to find a bona fide holistic crisis management strategy for the
Arctic, and even more difficult to find a strategy for Arctic food security
(for a literature review, see Loring and Gerlach 2015). The document that
comes closest to a holistic treatment is the Arctic Council’s 2013 report on
Arctic food security. However, it merely lists some general concerns as well
as previous and ongoing relevant projects. This state of affairs is rooted in
the lack of a proper risk assessment, which is, however, on the wish list: ‘In
the longer term, it will be increasingly important for society to understand
ongoing changes in the Arctic and their associated risks, as well as to act
on early warning signals for potential thresholds and other types of change’
(Nilsson et al. 2013, 115).

On the other hand, climate change has inspired some scholars (e.g., Clem-
ent 2019; Wesche and Chan 2010; Meakin and Kurvits 2009) to focus on
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Arctic food security in particular. The numerous Intergovernmental Panel
on Climate Change (IPCC) reports usually include some literature reviews
and data relevant to Arctic food security as well. These kinds of studies
generally arrive at the vague conclusion that while climate-related changes
threaten some aspects of food security in the Arctic, increased temperatures
and decreased sea ice cover may also create new opportunities for local food
production. These impacts will be influenced not only by environmental
change but also by economic, technological, and political forces. As the neg-
ative impacts of these changes are difficult to anticipate, resilience or adap-
tation strategies should be developed. Some recent studies emphasise the
need for more multilevel governance systems and planning to prepare for
Arctic food security crises in local communities (e.g., Birkland et al. 2019;
Orttung et al. 2019).

Notwithstanding the relatively sparse holistic literature, there is consider-
able knowledge about specific sectors or scenarios; for some potential crises,
there are fully developed crisis management strategies. The three illustrative
crisis scenarios considered here — the first two mainly from the Finnish crisis
management perspective and the third more generally — all share the generic
characteristics of an Arctic food crisis but also differ considerably.

Radiological fallout and contamination

Radiological fallout could expose people to radiation directly; it could also
expose them indirectly through contamination of the environment and the
food chain. Under the crisis categories described by Boin, McConnell and
’t Hart (2008, 41), this is a crisis that would develop instantly and termi-
nate gradually because radiation could remain in the environment for a very
long time. While closely related to food security, the issues at stake are also
much broader. In addition to human and animal health consequences, the
economic, environmental, social, and political (both domestic and interna-
tional) challenges could be significant.

There are some historical cases of this Arctic scenario, and three of them
were very serious. The first occurred before the early 1960s, when Soviet nu-
clear weapon tests at Novaya Zemlya caused major atmospheric fallout and
other contamination in the Arctic area. In addition to the local and regional
fallout, small-particle radioactive plumes can travel all over the world in
the second layer of the Earth’s atmosphere and may not fall for years. In the
European North/Arctic, the fallout remained rather small-scale. The Lim-
ited Test Ban Treaty signed in 1963 eliminated most of this threat; tests in
the atmosphere, underwater, or in outer space (but not underground) were
banned, and the Soviet Union was one of the parties to the Treaty.

The second example was in 1978. Cosmos 954, a Soviet reconnaissance
satellite driven by a nuclear reactor, scattered radioactive debris over
northern Canada when it dropped from the sky due to a malfunction. This
prompted a major operation to locate the radioactive pieces of the satellite.
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The operation covered a total area of 124,000 square kilometres and (nat-
urally) sparked a diplomatic crisis. Similar unexpected events cannot be
completely ruled out. In August 2019, there was a missile testing accident
involving an allegedly nuclear-fuelled missile in Arkhangelsk in the Russian
Arctic; this reportedly caused at least local radiological fallouts (e.g., New
York Times 2019).

The third incident is the Chernobyl (in the then-Soviet Union, now
Ukraine) nuclear power plant (NPP) disaster in 1986 (cf. Moeko Minaga-
wa’s analysis in Chapter 3 of this book). While the total contamination/
fallout from Chernobyl consisted of 20 different nuclides (Polldnen et al.
n.d., 195), the most dangerous was Cesium-137 due to its long half-life. Par-
adoxically, while only a small part was released into Finnish Lapland com-
pared to the southern parts of the country (for a global contamination map,
see Izrael n.d.), its consequences were more severe and long-lasting in the
North due to the food chain: lichen — reindeer — human beings. Lichen
is the staple diet of free-ranging reindeer, and reindeer in turn comprise a
typical source of livelihood for the local population. Lichen is also extraor-
dinarily vulnerable to long-term contamination by radiological fallout. In
Northern Norway and Sweden, where the fallout was more severe than in
Finland, increased radiation levels were measured in reindeer meat decades
after the disaster.

The most obvious potential source of this type of crisis remains a radio-
logical release from an NPP, and the closer the proximity, the more severe
the consequences are likely to be. In this vein, the Finnish (Lapland) crisis
management system is well worth examining, alongside comparable infor-
mation from Sweden and Norway.

Risk assessment. After the Chernobyl disaster, a large-scale collection of
lichen and reindeer meat samples was conducted in Finland. Testing showed
that Chernobyl had considerably less severe consequences than the fallout
from nuclear weapons tests a couple of decades earlier. Yet Chernobyl di-
rectly affected food security as a result of contaminated reindeer meat. The
reindeer herders, most of whom are Indigenous Sami people, reported that
they might consume 0.5 kg of reindeer meat per day; the average Finn eats
this amount in an entire year. Therefore, it was concluded that reindeer
herders received considerably higher radiation doses than the Finnish pop-
ulation on average (Rissanen and Rahola 1990).

In terms of risk assessment, Chernobyl undoubtedly prompted more con-
certed efforts toward radiation-related food crisis management in Finland,
especially in the areas of prevention and preparedness. By the mid-1990s,
detailed analyses of the consequences of nuclear or radiological contami-
nation for water safety (STUK 1995), the food industry (Kantala 2005), and
dairy products (STUK 2011) were published.

The root cause of this type of food crisis would be an NPP reactor failure.
Currently, most risk assessments in this field are conducted on NPPs or NPP
reactors, and most conclude that the risk is micro-minimal; the theoretical
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probability of a severe accident at a Finnish NPP, for instance, is once every
10,000 or 100,000 years, based on sophisticated quantitative methods (e.g.,
STUK 2013, p. 43). However, in fact, three severe NPP disasters have oc-
curred within just a few decades, in the US (Three Mile Island 1979), Russia
(Chernobyl 1986), and Japan (Fukushima 2011).

Perhaps this reality check, engineering calculations notwithstanding, is
why, in a list of 21 identified and prioritised risks, the Finnish National Risk
Analysis includes a ‘severe nuclear accident in Finland or in our vicinity’
(Ministry of the Interior 2019, 2016). It is obvious that if Chernobyl, located
in Ukraine, created notable fallout in Finland, then NPPs in or closer to
Finland would be capable of causing much more damage.

Finland currently has two NPPs with four reactor units. Other nuclear fa-
cilities in Finland’s immediate neighbourhood include two NPPs in Russia
(Kola and Sosnovyj Bor; Russia currently has ten operational NPPs with
thirty-six operational reactors) and Forsmark NPP in Sweden (Sweden has
a total of three operational NPPs and ten reactors). Both Russia and Fin-
land are building new reactors as well.

Located in the Arctic proper, the Russian Kola NPP is often named as a
potential risk. The Finnish National Risk Analysis from 2015 (Ministry of the
Interior 2016) alludes to it, arguing that, although the safety arrangements
of Russian power plants have improved over time, they still incur greater
risks of a severe accident than NPPs in Finland. The risk analysis further
states that the consequences of such an accident may be serious and then
calls for major efforts from society to prevent and limit the ensuing damage.
An NPP accident could also require long-term actions, such as decontami-
nating the inhabited environment, restoring normal living conditions, and
ascertaining the safety of foodstuffs and drinking water. Full recovery could
take decades. For some reason, the updated National Risk Analysis from
2018 (Ministry of the Interior 2019) does not include this kind of Russia-re-
lated critical estimation, although the conditions have not changed.

Despite the minimal theoretical probability of an NPP accident, Sweden
and Norway have also considered the possibility of radiological fallout from
an NPP and identified such an event as one of the risk priorities in their
national risk assessments (MSB 2016; DSB 2014), paying specific attention
to food security. In the Swedish National Risk Analysis, there is a section
headed ‘Emissions of hazardous substances (CBRNE)’, that is, chemical,
biological, radiological, nuclear, or explosive substances. The section illus-
trates a NPP disaster exercise set at Oskarshamn NPP in southern Sweden.
The impact assessment concludes that the effects of such a scenario on food
production would be limited. However, the scenario creates major diffi-
culties for individual farmers as the fallout area is deemed to be unusable
for farming for years to come. As the forest would also be affected, restric-
tions on wild game meat would be required, and residents would be ad-
vised to avoid eating berries or mushrooms from the area. The EU’s interim
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thresholds on goods with potential radioactive contamination would come
into force immediately after such an incident;

this means that anyone who puts food products on the market must
be able to guarantee that they do not exceed these thresholds. Exports
from Sweden to the rest of Europe and the world will probably decrease,
irrespective of whether these thresholds can be met, because people will
be concerned about eating foods that come from an area affected by a
fallout.

(MSB 2016, 74)

Norway’s National Risk Assessment similarly includes an NPP fallout sce-
nario, although the country itself has no NPPs. The document states that
the likelihood of a serious nuclear event affecting Norway is low:

An assessment has been made of the likelihood of an accident at a [...]
plant, with large emissions that affect Norway. This is expected to occur
once every 5,000 years, which gives a likelithood of 0.02% that it will
occur in the course of a year.

However, if such an accident did occur, the impact could be severe: ‘Radio-
active contamination causes exposure to ionising radiation, either directly
or through ingesting contaminated foods or breathing in contaminated air’.
As for food security, the assessment points out that ‘nature, the environ-
ment, and food production will be hit hard, and the slaughter of animals,
destruction of milk, etc., could become necessary. Action will be required
for several decades’ (DSB 2014, 129-135).

Prevention. The only way to prevent a food crisis caused by radiologi-
cal contamination from an NPP is to control the root cause, namely, an
NPP malfunction. The mechanism to prevent an NPP accident in Finland
involves very strict regulations on the technological redundancy of safety
systems and organisational safety culture. The national regulatory body is
the Radiation and Nuclear Safety Authority (STUK), which controls and
supervises compliance with national and international regulations.

Of course, STUK’s authority is limited to Finnish NPPs. Even if
STUK’s professionalism and resources can be taken as a given — although
Fukushima was a stark reminder that even a country with highly devel-
oped nuclear safety, such as Japan, can fail miserably — the issue of other
countries’ NPPs remains. In other words, prevention measures cannot
easily be extended outside the country. Being a party to EU nuclear safety
regulations (Nuclear Safety Directive, etc.) and International Atomic En-
ergy Agency (IAEA) safety standards adds to the national arrangements.
After the Fukushima disaster, the EU, together with national regulatory
authorities, organised stress tests for NPPs to identify deficiencies in
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prevention and to enhance safety. To date, there have been no NPP disas-
ters in the EU.

A special case is Russia, which is not a member of the EU but is a member
of the IAEA. Russia’s safety culture arouses concern in the Finnish public
at times due to whistle-blower reports about misconduct. True, Finland and
other Nordic countries have tried to extend their prevention strategies to
Russia. For a couple of decades, they have, in cooperation with Russian
authorities, partially funded bilateral and multilateral programmes aimed
at enhancing the safety of Russian NPPs in neighbouring areas. However, it
is difficult to evaluate the success of this cooperation in terms of prevention.

No specific strategies to prevent an (Arctic) food security crisis related to
radiological contamination can be identified, and, indeed, it would be dif-
ficult to figure out what such strategies might consist of aside from generic
work to improve nuclear and radiation safety.

Preparedness. If an NPP disaster and subsequent food crisis cannot be
prevented, then preparedness is key. According to Finnish government,
‘Finland is prepared for accidents at nuclear power plants. [...] The general
requirements for preparedness for nuclear and radiological emergencies are
laid down by acts and decrees’ (Ministry of the Interior 2016, 32).

While individual nation-states have national preparedness strategies, the
Nordic countries’ competent authorities in the field of nuclear and radiation
safety have agreed on joint guidelines for protective measures in the early
and intermediate phases of a nuclear or radiological emergency (National
Institute of Radiation Protection et al. 2014). This document includes a sec-
tion entitled ‘Protective measures for foodstuffs, drinking water, and animal
feed’; these measures rely heavily on EU-level regulation. The issue largely
concerns the maximum permitted levels of different radionuclides in food
and water. The document stipulates that if the permitted levels are exceeded,
those products will not be used. If residents are in danger of receiving radia-
tion doses via other pathways, these maximum levels are lowered so that the
total dose does not exceed the permitted levels. In the case of natural food
products, such as fish, plants, game, and mushrooms, the response phase usu-
ally includes an official recommendation to avoid these foodstuffs entirely.

Early warning is essential to preparedness. Chernobyl also served to
accelerate the development of an early warning measurement system in
Finland. Currently, the whole country is covered by 260 gamma radiation
monitors that measure radiation levels in real time. The findings of these
measurements are also available to the public (STUK n.d.). An airborne
radiation measurement system has also recently been established. This is
in accordance with the coordinated EU system as well as the system main-
tained by the Council of the Baltic Sea States (CBSS) network of nuclear and
radiation safety authorities, of which Russia is also a full member. In 2016,
STUK also updated its agreement with Rosatom, the Russian authority in
the field, on the communication and early warning system in case of radio-
logical incidents.
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Response. In complex crises where several actors are involved, the two
most important tasks are, first, coordination and leadership and, second,
communication with the public. In Finland’s response to the Chernobyl ac-
cident, both of these elements were awry (see the case study in Forsberg et al.
2004). The extended radiation level was measured in Finland, but, accord-
ing to the rules at that time, it was too low to press the red button. The issue
was made public only when the radiation had reached Sweden; then Swedish
authorities publicised the information. For a while, it was unclear where the
radiation had originated, as the Soviet Union covered up the disaster. When
the source was revealed, it immediately precipitated a political crisis in Fin-
land because Finnish leadership was deemed to have deliberately withheld
information from the public. This bad image was exacerbated by bad re-
porting. When the Finnish public were first informed about the disaster,
STUK radiation experts who had no experience in crisis communication at
that time were invited to speak about Becquerels and Sieverts. Meanwhile,
the confused, concerned population were unsure whether they should let
their children play in the yard. Considerable time elapsed before leaders at
the highest political level stepped in. No specific attention to the Arctic can
be identified at this stage, not least because the immediate fallout doses were
measured in the south of Finland.

Today, a crisis of this type would probably be handled more efficiently. In
almost all developed countries, especially if they have NPPs, rather clear-
cut rules are in place in case of emergencies. In Finland, for instance, a con-
stantly updated regulation defines the roles and responsibilities of multiple
actors, including the nuclear and radiation safety authority, the government,
and different ministries and agencies in the fields of emergency manage-
ment, health, environment, and food security. The National Supervisory
Authority for Health and Wellbeing (VALVIRA) and the Finnish Food Au-
thority (formerly EVIRA) can both issue mandatory orders about the use
of foodstuffs in these kinds of crises. So, ostensibly, the decision-making
system would work, even if a crisis necessitated deviation from the crisis
response plans. Indeed, contingency planning should always focus on plan-
ning how to improvise (Stern 2013).

Yet Fukushima served as a salutary wake-up call in many areas of re-
sponse, including communication. An NPP disaster over 7,500 kilometres
away from Helsinki, with no immediate impact on human or animal health
in Finland, crashed the STUK web server because 15,000 citizens suddenly
wanted information about what had happened and what its impact would be.

Recovery. Real recovery can only be evaluated post factum, although
successful recovery presupposes advance planning. If radiological fallout
and contamination were to occur across a massive area, recovery could not
entail total decontamination. In our Arctic food crisis scenario, recovery
primarily relates to the livelihood activity of reindeer herding. To this end,
recovery would involve measuring the radioactivity level of reindeer meat to
decide whether it could be used domestically or exported.
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At the time of the Chernobyl disaster, there was no recovery strategy.
All decisions were made ad hoc. This meant that a variety of solutions were
implemented in the affected area. Immediately after Chernobyl, Finland
did not establish an acceptable Bq/kg radiation dose level for reindeer meat.
Sweden and Norway did, although they set different acceptable dose lev-
els. Just a few years later, the EU, which Finland and Sweden (and Norway
through the EEA) joined in the mid-1990s, harmonised the situation by es-
tablishing joint dose levels as a precondition for food that is exported in the
single market.

Learning. Much has been learned over the years, especially since Cher-
nobyl. The Finnish system seems to be a self-corrective one in which previ-
ous experience is translated into new knowledge, and there is a clear effort
to institutionalise the political, organisational, and technological lessons
learned from previous shortcomings.

Animal disease epidemics

Serious animal diseases are those that spread particularly easily, usually
through animal products, animal transportation, grazing livestock, instru-
ments, animal keepers, freely moving pets or wild animals, or insects. If
not properly managed, these risks may morph into epidemics. Currently,
European countries classify animal diseases in a variety of ways, but the
European Union is expected to harmonise the disease classification until
2021. A-class diseases are the most transmittable and serious.

In Finland, specifically in the northern part of the country, several dis-
eases have potentially serious and widespread consequences and should
be monitored. Each of these diseases is regulated somewhat differently
depending on its classification. These potentially serious include (to men-
tion but a few) foot-and-mouth disease (FMD), which may infect cattle
and reindeer; chronic wasting disease (CWD), which has been found in
reindeer and moose; the Orf virus, which can be found in sheep, goats,
and reindeer; the African swine fever virus (ASFV), which may be trans-
mitted to farmed pigs from wild boar or through human activity abroad;
avian influenza (bird flu), which may be transmitted to poultry (and is
highly unlikely in the Arctic); and infectious hematopoietic necrosis
(IHN), which is a disease that affects fish (mainly salmon). Some of these
diseases may be transmitted to humans and cause specific health prob-
lems. In any case, animal diseases, even if mostly harmless to humans,
may severely damage the reputations of farms or companies, require
long-term regulative bans on selling and exporting, or necessitate the
mass slaughter of animals.

Obviously, climate change cannot be overlooked in this field, either. For
some time now, studies have argued that warmer temperatures could im-
prove the survivability of diseases and reduce development times and extend
transmission times for marine fish diseases, terrestrial parasitic diseases,
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bacterial diseases, and insect-borne diseases in Arctic fauna. These may be
caused by disease agents that already exist in the environment, but they are
likely to be favoured by climate warming and assisted by insects that thrive
in warmer conditions and transmit diseases. Or new diseases could spread
due to agents that enter the Arctic through host species that are able to
establish new ranges because of climate change; these agents may spread to
Arctic species that are more vulnerable because of a lack of natural immu-
nity (e.g., Parkinson and Butler 2005; Bradley et al. 2005).

An even more serious imagine-the-unimaginable threat scenario is related
to the thawing of the permafrost due to climate change. In the past, many
infected animals were buried in the soil, including those with diseases such
as anthrax and smallpox. For some time, scholars (e.g., Revich and Podol-
naya 2011) have been warning that in Yakutia, Eastern Siberia in particular,
permafrost melting may lead to the release of viable anthrax organisms in
areas where an anthrax outbreak occurred in the past and infected animals
were buried. In 2016, this scenario took place, leading to the infection of
more than 2,000 animals, at least one human death, and dozens of hospital-
ised patients (e.g., Doucleff 2016; Nilsen 2016). Finland can again serve as a
primary example of crisis management in this area, with particular atten-
tion paid to the Arctic conditions where appropriate.

Risk assessment. The Finnish National Risk Assessment from 2015 (Minis-
try of the Interior 2016) does not mention animal diseases. However, the Se-
curity Strategy for Society from 2017 (Turvallisuusneuvosto 2017) has a short
section on biological threats that includes such diseases. Consequently, the
updated version of the National Risk Assessment from 2018 (Ministry of the
Interior 2019) also includes a short and rather superficial chapter to that ef-
fect. There is no holistic official risk assessment of animal diseases or, more
generically, food security that focuses on the Arctic or on Finnish Lapland.

The competent food security authorities are more specific in this respect.
To assess the risk of an animal outbreak, each potential disease must be ex-
amined separately. Thus, one can find, for instance, a risk profile of ASFV
transmission routes to Finland (EVIRA 2011). An example which clearly
stands as a best practice model of animal disease risk assessment is the
Finnish Food Authority (the then EVIRA) 2011 comprehensive quantita-
tive assessment on the spread of FMD (Lyytikidinen et al. 2011). As the last
FMD outbreak in Finland was in 1959, the historical data were either not
very useful or unavailable. True, the 2001 epidemic that mainly affected the
UK, along with the subsequent epidemics in 2007 and 2011 in some other
European countries, led to a considerable increase in data and research lit-
erature. However, these data are not easily applicable to other countries and
conditions.

The Finnish 2011 risk assessment therefore uses a Monte Carlo simulation,
a rather sophisticated quantitative risk assessment method. The analysis
starts with a randomly selected infected farm and then iterates the possible
courses of contagion until no farm is infected. To be effective, this exercise
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must use detailed data on livestock farm locations, density, direct and indi-
rect contact with other farms, and production structures. These data are sup-
plemented with some assumptions about the protective measures that would
be put in place after the first case of infection had been identified. Overall,
the risk assessment contains more than 100,000 simulation iterations.

The simulations show that the potential for the spread of FMD in Finland
is low. One-third of the outbreaks would be sporadic in one farm and would
not cause further contagion, lasting on average 3.5 weeks until the farm was
disinfected, after which the restrictive measures would be lifted. The most
typical outcome, occurring in more than 60% of the iterations, would result
in an outbreak affecting an average of five farms and lasting approximately
five weeks. Even in the worst-case scenario, the outbreak lasted only ten
weeks and affected twenty-nine infected farms; no simulated outbreak spi-
ralled out of control.

As for the Arctic, although the situation would depend on the production
structure of the farms, the FMD risk analysis shows that the northernmost
regions would fare even better. This is because the number and density of
animal production farms is considerably lower and their disease transmis-
sion contacts with other farms are likewise reduced.

However, this risk assessment does not consider reindeer, so Lapland, the
Arctic area of Finland, poses some specific challenges. First, several farms
in this region engage in mixed cattle and reindeer farming, which increases
the chances of animal disease transmission. Second, reindeer are mostly
free-ranging and organised into cooperatives with several reindeer keep-
ers. In early spring, they are herded together because of the lack of natural
food (lichen) due to snow cover. In the autumn, they are herded together
again for counting and selected slaughtering. At other times, should they be
infected, it would be very difficult to find and isolate the infected from the
non-infected.

Prevention. Disease prevention in food animals in Finland relies on risk
treatment that refers to the assumption of an imported disease and its de-
velopment in Finland through livestock and poultry farming malpractice.
A fundamental element of prevention is, of course, a functioning author-
ity system. As in most Arctic countries, food security in Finland is organ-
ised hierarchically. The highest authority is the respective ministry, in this
case, the Ministry of Agriculture and Forestry. Under it works the Finnish
Food Authority, which supervises several Regional State Administration
Agencies. They, in turn, work closely with local authorities and with offi-
cial municipal veterinarians and inspectors, especially in issues affecting
food security. The roles and duties of each level are defined in legislation.
Cross-sectorial coordination and cooperation between other sectoral au-
thorities is implemented when needed (Lounela 2018).

The main instrument of prevention is combined EU and national regu-
lations, as well as guidelines and guidance on importing animals and ani-
mal products, the biosecurity of animal holdings, the isolation of infected
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animals if needed, and sometimes vaccination (Lounela 2018). However,
vaccination is generally not a solution. For example, in the case of FMD,
routine vaccination would cause more harm than good, at least economi-
cally. The situation would be the same if the disease were detected in neigh-
bouring countries or on a Finnish farm. The results of the simulations of the
spread of the disease, coupled with an economic analysis of different scenar-
i0s, do not support emergency vaccination policies in Finland; vaccination
would have a negligible effect on the spread of the disease even in worst-case
outbreaks (Lyytikdinen et al. 2011).

Preparedness. As it is impossible to prevent all animal diseases, the
solution is to be ready to identify them and to create the capacities and
capabilities to respond to an outbreak. This involves contingency plan-
ning, emergency stocks, training and exercises, education and informa-
tion about the symptoms, a rapid communication system, checking of
suspected cases, the isolation of animals, long-term monitoring and ran-
dom samples, and risk-based testing of imported animals and animals
close to the border (Lounela 2018). The preparedness system also includes
early warning, which entails well-regulated responsibilities for farmers
and authorities. In an outbreak, specifically trained veterinarians would
conduct an epidemiologic inquiry that would include identifying contact
farms (farms that have had direct or indirect contact with the suspected
farm or that may have acquired the infection from the same source)
(Lyytikdinen et al. 2018).

Response. If an animal disease is identified, several routine tasks ensue.
These may include slaughtering and destroying animals; clearing, clean-
ing, and disinfecting animal shelters; and destroying or handling manure
and other infectious material. Overlapping with these measures, any fur-
ther spread of the disease must be prevented. This means diagnosing and
mapping the origin of the disease; examining contact farms; isolating the
infected area; establishing protection and surveillance zones around the
infected farm(s), usually for some kilometres; restricting the movement of
animals and animal products in specified zones; and, for some diseases, vac-
cinating animals (Lounela 2018).

Recovery. Livestock farmers may struggle to recover their livelihood if
many animals must be slaughtered or if serious harm is done to the farm-
er’s reputation. One recovery measure, therefore, is financial support for
affected animal owners. In Finland, owners are entitled to compensation
for slaughtered animals and lost property. Compensation for the loss of pro-
duction is discretionary and may cover up to 75% of the losses incurred.

Learning. The competent Finnish authorities would need to make system-
atic, institutionalised efforts to draw lessons from each disease case. After
processing a suspected disease or eradicating a disease case, the success of
the measures will be routinely assessed, and contingency plans and guide-
lines updated. This is often followed by arranging additional training or
education.
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Oil spills and fishery collapse

Fishery is a natural part of the Arctic population’s economic activity. Oil
spills may lead to a crisis in this area. The only major disaster in the (sub-)
Arctic area to date was the Exxon Valdez tanker accident in 1989. Herring
fishery in the affected area collapsed four years later, allegedly because her-
ring embryos were exposed to crude oil (Incardona et al. 2015).

The probability of major oil spills in Arctic seas is inevitably increas-
ing alongside climate change, which enables resource exploration and ex-
traction activities and has opened new transport routes in the area. Major
offshore oil spill disasters can occur for three reasons: failures on offshore
platforms, offshore pipeline ruptures, and accidents involving tankers or
freight or passenger ships.

Risk assessment. Oil spill risk assessment in the Arctic is a rather well-
researched issue though it usually examines the consequences rather than
the causes (e.g., Aune et al. 2018; Nevalainen, Helle, and Vanhatalo 2017). It
has been concluded (Wenning et al. 2018) that six risk/consequence assess-
ment methods currently exist for the Arctic in particular; all are aimed at in-
forming decision-makers about better crisis management strategies should
a major oil spill occur.

Yet compared to many other sea areas, Arctic oil spill risk assessment
suffers from a lack of data, both on historical oil spills and basic eco-
logical background data. For this reason, apart from the Exxon Valdez
post factum assessment (e.g., French-McCay 2004), scenario-based labo-
ratory tests, models, and simulations have been used to compensate for
the lack of historical data. This is no mean feat, however, as many vari-
ables, such as location, weather, season, oil type, spill size, affected spe-
cies, short- and long-term consequences, can affect the impact of a spill.
Challenges specific to the Arctic generally include the environment’s sen-
sitivity (mainly seen in the long recovery time); long distances from exist-
ing response infrastructure; and ice-covered waters, which make oil less
accessible (NTNU 2018; Bambulyak et al. 2014; Eger n.d.). On the other
hand, the situation is dynamic. Recent studies (e.g., Nordam et al. 2017)
suggest that future oil spills in the Arctic in a warming climate may cover
larger areas and cause increased shoreline exposure due to reduced ice
coverage.

It is also difficult to assess the impact of an oil spill on fish stock or indi-
vidual fish species and, indirectly, on the fishing industry. Some researchers
argue that instead of a traditional species-specific risk assessment, eco-
logical risk assessments should focus on food chains to better reflect the
long-term impacts of a spill (Nevalainen, Helle, and Vanhatalo 2017, 92-93,
2018). Studies of the impact of oil spills on fish populations that use simula-
tions (e.g., Carroll et al. 2018) have concluded that commercial fish species
(such as cod) would be affected through the impact on fish roe and larvae,
while the adult population would retain full reproductive potential and a
sufficient number of juveniles would survive to replenish the population.
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This, however, would cause recruitment losses for mature cod stock for a
certain length of time.

Prevention and preparedness. In this scenario, prevention and prepared-
ness are often intertwined. The most important tool is regulation that com-
bines organisational and technological performance criteria (see Wenning
et al. 2018; Lloyd 2012). In addition to national legislation, international,
and regional agreements (see Steigelman 2017) are particularly important
as many maritime activities take place outside national waters. These in-
clude, most notably, the International Maritime Organisation’s (IMO) In-
ternational Code for Ships Operating in Polar Waters (the Polar Code, see
IMO 2017), which sets mandatory prevention and preparedness measures
for commercial shipping activities.

The Arctic Council has also prepared operating guidelines for oil spills
(see Arctic Council n.d.), including a clear-cut system of mutual assistance
among the eight Arctic states in the case of an accident. One local example is
Svalbard’s (Norway) risk assessment (Sysselmannen Svalbard 2013, 13-15),
which summarises national and local regulations, the roles and responsibil-
ities of the authorities and shipping companies, and preparedness-related
resources and capabilities that apply in the case of an oil spill.

Obviously, oil exploration and shipping companies’ self-interest encour-
ages them to build the best possible safety systems for the equipment and
machinery they own or operate. The challenge, however, lies in balancing
profit-seeking with investing resources in the protection or resilience of the
systems. This balance is likely to be imperfect, as the discussion below on
liability reveals.

Response. The response to an oil spill is particularly difficult in the Arctic
due to its harsh conditions and remoteness. However, at least four response
strategies for mitigating oil-spill exposure are adaptable to Arctic condi-
tions. The first is a mechanical response, in which equipment are used to
contain and recover oil on the sea’s surface. A second option is to deploy
chemical agents and additives on the sea’s surface and subsurface to change
the physical and chemical properties of the oil. Third, spilled oil on the sea’s
surface can be burned in a controlled way. A final option is natural degra-
dation: taking no action apart from monitoring the movement of the oil spill
(Wenning et al. 2018; cf. Aune et al. 2018).

Each of these response methods has its advantages and limitations, and
their effectiveness depends on the time of year and environmental factors
unique to the Arctic environment. Perhaps more importantly, a real crisis,
with its attendant idiosyncrasies, does not always allow sufficient time to
identify the optimal strategy. However, the quicker and the more successful
the response is, the less fish stocks would be affected. Nevertheless, as the
risk simulations show, issues such as location, weather, season, oil type, and
affected species may vary considerably and affect the outcome for fisheries.

Recovery. Oil spill recovery is costly and often contested among stake-
holders. It begs several questions: Who will bear the responsibility? Does
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tort liability legislation, which includes a variety of insurance and recovery
fund schemes, function well enough to support proactive recovery in this
rather complicated international area? (See, e.g., Steigelman 2017; John-
stone 2015; Keil 2015; Lloyd 2012).

Fishery recovery after an oil spill has several dimensions. The recovery
of the fish population and recovery of fishery are related but still distinct
issues. Some modelling and simulation exercises suggest that, even in the
event of a major oil spill in the Arctic, the commercial fish stock would not
easily drop below a sustainable limit (although the Exxon Valdez herring
data seem to suggest otherwise). The adult fish population usually survives
by moving elsewhere. Therefore, the recovery of the fish population largely
depends on the continued level of fishing. Even if the oil spill caused the
loss of 100% of recruits in a single year for, say, cod, eliminating the con-
tribution of the affected year’s juveniles, the population would recover to
99% of the default value after ten years. However, a 10% reduction in fish-
ing efforts for eight years after the spill would allow the stock to recover
in eight years (Carroll et al. 2018; cf. Langangen et al. 2017). This possible
solution leads to more questions: Who should be responsible for regulating
these issues, and who would compensate fishers for possible losses in this
transboundary context?

Learning. Although Exxon Valdez has been the only major Arctic oil spill
to date, it yielded some data that have been utilised for academic risk as-
sessment in data-based analyses and simulations. In more practical terms,
‘many lessons were learned from this accident, including the important one
that some cleaning methods used to remove the oil led to greater environ-
mental damage than the oil itself” (Eger n.d.). The lack of post-crisis data
means that additional well-designed models and simulations are the way
to increase knowledge in this area. In some sense, this serves to merge the
learning and risk assessment phases.

Conclusions

This chapter has considered three possible Arctic food crisis scenarios: ra-
diological fallout and contamination, animal disease epidemics, and the
impact of oil spills on fisheries. The results of this analysis are summarised
in Table 9.1. Without repeating the details, at least five general arguments
presented in this chapter can be highlighted.

First, while the Arctic region has unique characteristics (long distances,
harsh climate, lack of disaster data, etc.) that should be considered in crisis
management strategies, it should not be treated as an isolated case. General
crisis management theory provides a good structure that can be tailored to
the Arctic.

Second, when discussing ‘Arctic food security’, a more detailed analy-
sis shows that different crisis scenarios may differ significantly. Indeed, a
working crisis management system must concentrate on particular sectorial
scenarios.
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Third, all the scenarios described here touch upon several dimen-
sions of society. Hence, crisis management must involve simultaneous
cross-sectorial vision, and institutional solutions and analyses must be
coordinated.

Fourth, the crisis management system of any (food) crisis is organised
hierarchically. In a crisis, local, national, regional, and sometimes interna-
tional crisis management approaches would need to be combined into a co-
ordinated toolkit in the spirit of a multilevel governance approach.

Finally, while much has been done, there is still some way to go in
addressing all these challenges. If anything, this analysis has shown
that the existing crisis management cycle could be structured for a
more holistic approach that addresses the unique features of the Arc-
tic region as well as national, institutional, and sectoral idiosyncrasies.
This would support cross-sectorial learning, highlight potential bottle-
necks, and indicate appropriate investment priorities in Arctic food crisis
management.

Note

1 The author is greatly indebted to several people interviewed for this chapter
for their valuable inside information and opinions, especially to those in the
Finnish crisis management systems for the scenarios presented in the chapter,
who donated considerable time to discuss these issues: Maarit Muikku and Kari
Perdjarvi (Radiation and Nuclear Safety Authority in Finland); Hanna Lounela
(Finnish Food Authority); Pirkko Pirinen (Lapland’s Regional State Adminis-
tration); and Taito Vainio (Finnish Ministry of the Interior). Finally, the author
is grateful to the anonymous reviewer for useful comments. All the information,
interpretations, and conclusions, as well as related errors, naturally remain the
sole responsibility of the author.

References

Arctic Council (n.d.). Retrieved from https://arctic-council.org/index.php/en/
about-us/working-groups/eppr.

Aune, M., A.S. Aniceto, M. Biuw, M. Daased, S. Falk-Petersen, E. Leue, C.A.M.
Ottesend, K. Sagerup, and L. Camus. 2018. Seasonal ecology in ice-covered Arc-
tic seas — considerations for spill response decision making. Marine Environmen-
tal Research 141: 275-288.

Aven, T. 2015. Risk analysis. Second edition. Chichester: John Wiley and Sons.

Balzacq, T. (ed.) (2015). Securitization theory: How security problems emerge and dis-
solve. London: Routledge.

Bambulyak, A., R.U.F. von Bock und Polach, S. Ehlers, and A. Sydnes. 2014. Chal-
lenges with oil spill risk assessment in Arctic regions: Shipping along the North-
ern Sea route. Proceedings of the ASME 2014 33rd International Conference on
Ocean, Offshore and Arctic Engineering OMAE2014, June 8-13, San Francisco,
California, USA.

Bellavita, C. 2006. Changing homeland security: Shape patterns, not programs.
Homeland Security Affairs 2(3). Retrieved from http:/www.hsaj.org.


https://arctic-council.org
https://arctic-council.org
http://www.hsaj.org

180 Christer Pursiainen

Birkland, T.A., K. Schwaeble, M. Grabowski, M. Lowe, T. Sharkey, and W. Wallace.
2019. Emergency management, climate change, and complex governance in the Arc-
tic. EasyChair Preprint 1170. Retrieved from https://easychair.org/publications/
preprint_download/ppKk.

Boin, A., McConnell, A. and ‘t Hart, P. 2008. Governing After Crisis: The Politics of In-
vestigation, Accountability and Learning. Cambridge: Cambridge University Press.

Bradley, M.J., S.J. Kutz, E. Jenkins, and T.M. O’Hara. 2005. The potential impact
of climate change on infectious diseases of Arctic fauna. International Journal of
Circumpolar Health 64(5): 468—477.

Carroll, J.L., F. Vikebg, D. Howell, O.J. Broch, R. Nepstad, S. Augustine, G.M.
Skeie, R. Bast, and J. Juselius. 2018. Assessing impacts of simulated oil spills on
the Northeast Arctic cod fishery. Marine Pollution Bulletin 126: 63-73.

Clement, J. 2019. From crisis to resilience in the Arctic. Arctic Today, 20 June. Re-
trieved from https://www.arctictoday.com/from-crisis-to-resilience-in-the-arctic/.

Doucleff, M. 2016. Anthrax outbreak in Russia thoughtto beresult of thawing perma-
frost. NPR, August 3. Retrieved from https://www.npr.org/sections/goatsandsoda/
2016/08/03/488400947/anthrax-outbreak-in-russia-thought-to-be-result-of-
thawing-permafrost.

DSB. 2014. National Risk Analysis 2014. Oslo, Norway: The Norwegian Directorate
for Civil Protection.

Eger, K.M. n.d. Effects of oil spills in Arctic waters. Retrieved from http://www.arctis-
search.com/Effects+of+Oil+Spills+in+ArctictWaters.

EVIRA 2011. Afrikkalaisen sikaruton mahdollisia maahantuloreitteji — riskiprofiili
[Possible entry routes for African swine fever — risk profile]. EVIRA, April. Re-
trieved from https://www.ruokavirasto.fi/globalassets/tietoa-meista/julkaisut/
julkaisusarjat/julkaisuja/elaimet/afrikkalaisen-sikaruton-mahdollisia-maahan
tuloteitteja---riskiprofiili.pdf.

Forsberg, T., C. Pursiainen, R. Lintonen, and P. Visuri (eds.). 2004. Suomi ja kriisit.
Vaaran vuosista terrori-iskuihin [Finland and crises. From ‘the Years of Danger’
to terrorist attacks] Helsinki: Gaudeamus.

French-McCay, D.P. 2004. Oil spill impact modelling: Development and validation.
Environmental Toxicology and Chemistry 23(10): 2441-2456.

Gundel, S. 2005. Towards a new typology of crises. Journal of Contingencies and
Crisis Management 13(3): 106—115.

Haddow, G.D., J.A. Bullock, and D.P. Coppola. 2011. Introduction to emergency
management. Fifth edition. Amsterdam: Elsevier.

Heath, R. 1998. Dealing with the complete crisis: The crisis management shell struc-
ture. Safety Science 30: 139-150.

Heck, J.P. 1991. Comments on ‘the Zeebrugge ferry disaster.” In U. Rosenthal and
B. Pijnenburg (eds.), Crisis management and decision making, 75-79. Dordrecht:
Kluwer.

Hermann, C.F. 1963. Some consequences of crises which limit the viability of organ-
isations. Administrative Science Quarterly 8: 61-82.

IMO 2017. Polar code. Retrieved from http://www.imo.org/en/MediaCentre/
HotTopics/polar/Pages/default.aspx.

Incardona, J.P., M.G. Carls, L. Holland, T.L. Linbo, D.H. Baldwin, M.S. Myers,
K.A. Peck, M. Taga, S.D. Rice, and N.L. Scholz. 2015. Very low embryonic crude
oil exposures cause lasting cardiac defects in salmon and herring. Scientific Re-
ports, September 8, 5. Retrieved from https://www.nature.com/articles/srep13499.


https://easychair.org
https://easychair.org
https://www.arctictoday.com
https://www.npr.org
https://www.npr.org
https://www.npr.org
http://www.arctis-search.com
http://www.arctis-search.com
https://www.ruokavirasto.fi
https://www.ruokavirasto.fi
http://www.imo.org
http://www.imo.org
https://www.nature.com

Arctic food crisis management 181

ISO 2015. Quality management systems — Fundamentals and vocabulary. 1SO
9000:2015.

ISO 2018. Risk management — Guidelines. 1ISO 31000:2018.

ISO/IEC 2019. Risk management — Risk assessment techniques. Edition 2.0. IEC
31010.ISO/PAS 2007. Societal security — Guideline for incident preparedness and
operational continuity management. ISO/PAS 22399:2007.

Izrael, Yu. A. n.d. The atlas of caesium-137 contamination of Europe after the Cher-
nobyl accident. Retrieved from https://inis.iaea.org/collection/NCLCollection
Store/_Public/31/056/31056824.pdf.

Johnstone, R.L. 2015. Offshore oil and gas development in the arctic under interna-
tional law: Risk and responsibility. Leiden: Brill.

Kantala, T. 2005. Elintarviketeollisuuslaitosten ja niiden ympdriston puhdistustoi-
menpiteet sdteilytilanteessa [Measures for purifying food industry facilities and
their surroundings in a radiation hazard situation]. STUK-A212, Helsinki.

Keil, K. 2015. Spreading oil, spreading conflict? Institutions regulating Arctic oil
and gas activities. The International Spectator 50(1): 85-110.

Langangen, @., E. Olsen, L.C. Stige, J. Ohlberger, N.A. Yaragin, F.B. Vikebg, B.
Bogstad, N.C. Stenseth, and D.@. Hjermann. 2017. The effects of oil spills on ma-
rine fish: Implications of spatial variation in natural mortality. Marine Pollution
Bulletin 119:102-109.

Lloyd 2012. Arctic risk liability in the Arctic, from Lloyd’s Report 2012: Arctic
opening — Opportunity andrisk in the High North. Retrieved from http://www.arctis-
search.com/Arctict+Risk+Liability+in+the+Arctic.

Loring, P.A. and S.G. Gerlach. 2015. Searching for progress on food security in
the North American North: A research synthesis and meta-analysis of the peer-
reviewed literature. Arctic 68(3): 380-392.

Lounela, H. 2018. Varautuminen helposti levidiviin eldintauteihin [Preparedness for
easily transmitted animal diseases]. Elintarvikevirasto (EVIRA). Presentation 14
March 2018.

Lyytikdinen, T., J. Niemi, L. Sahlstrom, T. Virtanen, and H. Lehtonen. 2011. The
spread of foot-and-mouth disease (FMD) within Finland and emergency vaccina-
tion in case of an epidemic outbreak. Evira Research Reports 1/2011.

Meakin, S. and Kutvits, T. 2009. Assessing the impacts of climate change in food se-
curity in the Canadian Arctic. Arendal, Norway: GRID-Arendal.

Milton, N. 2010. The Lessons Learned Handbook: Practical approaches to learning
from experience. Oxford: Chandos.

Ministry of the Interior. 2016. Finland’s national risk assessment 2015, Internal Se-
curity, Helsinki, Finland: Ministry of the Interior Publication 4/2016.

Ministry of the Interior. 2019. National risk assessment 2018. Helsinki, Finland:
Internal security, Publications of the Ministry of the Interior 2019:9.

MSB. 2016. A summary of risk areas and scenario analyses 2012-2015. Stockholm,
Sweden: Swedish Civil Contingencies Agency.

National Institute of Radiation Protection et al. 2014. Protective measures in early
and intermediate phases of a nuclear or radiological emergency. Nordic guidelines
and recommendations. Retrieved from https://gr.is/wp-content/uploads/2016/06/
Nordic-Flagbook-February-2014.pdf.

Nevalainen, M., I. Helle, and J. Vanhatalo. 2017. Preparing for the unprecedented —
Towards quantitative oil risk assessment in the Arctic marine areas. Marine
Pollution Bulletin 114: 90—101.


https://inis.iaea.org
http://www.arctis-search.com
http://www.arctis-search.com
https://gr.is
https://gr.is

182  Christer Pursiainen

Nevalainen, M., I. Helle, and J. Vanhatalo. 2018. Estimating the acute impacts of Arc-
tic marine oil spills using expert elicitation. Marine Pollution Bulletin 131: 782 —792.

New York Times. 2019. Russia identifies four radioactive isotopes from nuclear
accident. New York Times, 26 August. Retrieved from https:/www.nytimes.
com/2019/08/26/world/europe/russia-radiation-accident-isotopes.html.

Nilsen, T. 2016. Scientist: Yamal anthrax outbreak could just be the beginning. The
Barents Observer, 7 August. Retrieved from https:/thebarentsobserver.com/en/
arctic/2016/08/scientist-yamal-anthrax-outbreak-could-just-be-beginning

Nilsson, A.E., L.M. Nilsson, A. Quinlan, and B. Evengérd. 2013. Food security in
the Arctic: Preliminary reflections from a resilience perspective. In Arctic Coun-
cil (ed.), Arctic Resilience Interim Report 2013, 113—117. Stockholm Environment
Institute and Stockholm Resilience Centre.

Nordam, T., D.A.E. Dunnebier, C.J. Beegle-Krause, M. Reed, and D. Slagstad.
2017. Impact of climate change and seasonal trends on the fate of Arctic oil spills.
Ambio 46(Suppl. 3): S442-S452.

Norwegian University of Science and Technology (NTNU). 2018. Predicting the fate
of oil spills in Arctic sea ice. NTNU, February 16. Retrieved from https:/phys.org/
news/2018-02-fate-oil-arctic-sea-ice.html.

Orttung, R.W., J. Powell, J. Fox, and C. Franco. 2019. Strengthening food security
near the Arctic Circle: Case study of Fairbanks North Star borough, Alaska. Sus-
tainability 11(10): 2722.

Paris, R. 2001. Human security: Paradigm shift or hot air? International Security
26(2): 87-102.

Parkinson, A.J. and J.C. Butler. 2005. Potential impacts of climate change on in-
fectious diseases in the Arctic. International Journal of Circumpolar Health 64(5):
478-486.

Perry, R.W. and M.K. Lindell. 2003. Preparedness for emergency response: Guide-
lines for the emergency planning process. Disasters, 27(4): 336-350.

Pollanen, L., S. Ristonmaa, J. Sandberg, and O. Vilkamo. n.d. Varautuminen
héiriéihin ja onnettomuuksiin ydinvoimalaitoksilla [Preparedness for disrup-
tions and accidents at nuclear power plants]. Ydinturvallisuus, Ch. 5, STUK. Re-
trieved from https:/www.stuk.fi/documents/12547/494524/kirjasarjaV_ydintur
vallisuus_5.pdf/038afd47-4ee3-4045-9027-23¢d3cb88(89.

Pritchard, C.L. 2015. Risk management. Concepts and guidance. Fifth edition. Boca
Raton: CRC Press.

Pursiainen, C. 2017. The crisis management cycle. London: Routledge.

Revich, B.A. and M.A. Podolnaya. 2011. Thawing of permafrost may disturb his-
toric cattle burial grounds in East Siberia. Global Health Action 4(1). Retrieved
from https://www.tandfonline.com/doi/full/10.3402/gha.v4i0.84827src=recsys.

Rissanen, K. and T. Rahola. 1990. ‘Porojen pekkerellit’ neljia vuotta Chernobylin
jalkeen [Reindeer becquerels four years after Chernobyl]. Poromies 1: 5-9.

Rosenthal, U. and B. Pijnenburg (eds.). 1991. Crisis management and decision mak-
ing. Dordrecht: Kluwer.

Rudolph, K.R. and S.M. McLachlan. 2013. Seeking Indigenous food sovereignty:
Origins of and responses to the food crisis in Northern Manitoba, Canada. Lo-
cal Environment. The International Journal of Justice and Sustainability 18(9):
1079-1098.

Sage, C. 2014. The transition movement and food sovereignty: From local resilience
to global engagement in food system transformation. Journal of Consumer Cul-
ture 14(2): 254-275.


https://www.nytimes.com
https://www.nytimes.com
https://thebarentsobserver.com
https://thebarentsobserver.com
https://phys.org
https://phys.org
https://www.stuk.fi
https://www.tandfonline.com

Arctic food crisis management 183

Sisdministerid. 2016. Sdteilytilanneohje [Radiation hazard situation guidelines]. Sis-
aministerion julkaisu 10/2016. Retrieved from http:/julkaisut.valtioneuvosto.fi/
handle/10024/74874.

Steigelman, T.E. 2017. Clarifying the liability risk of shipping in the Canadian Arc-
tic. Ocean and Coastal Law Journal 22(1). Retrieved from http://digitalcommons.
mainelaw.maine.edu/oclj/vol22/iss1/5.

Stern, E. 2013. Preparing: The sixth task of crisis leadership. Journal of Leadership
Studies 7(3): 51-56.

STUK. (n.d.). Siteilytilanne tdnddn [Radiation situation today]. Retrieved from
https://www.stuk.fi/aiheet/sateily-ymparistossa/sateilytilanne-tanaan.

STUK. 1995. Radioaktiivisen laskeuman vaikutukset vesihuoltoon [Effects of radio-
active deposition on water supply]. STUK-A122. Helsinki. Retrieved from https:/
inis.iaea.org/collection/NCLCollectionStore/_Public/27/010/27010538.pdf.

STUK. 2011. Maitotuotteisiin kohdistuvat vastatoimenpiteet ydinonnettomuustilan-
teessa [Countermeasures for dairy products in the event of a nuclear accident].
STUK-A185, Helsinki. Retrieved from http:/www.julkari.fi/handle/10024/124473.

STUK. 2013. Finnish report on nuclear safety. Finnish 6th national report as re-
ferred to in Article 5 of the Convention on Nuclear Safety. Retrieved from https://
www.stuk.fi/documents/88204/278602/finnish-national-report-stuk-b164.pdf/
€6304dfe-01f1-4cfd-966b-0ae5c268cael.

Sysselmannen Svalbard. 2013. Risiko- og sarbarhetsanalyse 2013 [Risk and vulnera-
bility analysis]. Offentlig version. Norway: Longyearbyen.

Turvallisuusneuvosto. 2018. The Security Strategy for Society. Government Resolu-
tion 2.11. [in Finnish] Retrieved from https:/turvallisuuskomitea.fi/wp-content/
uploads/2018/02/YTS_2017_suomi.pdf.

UNISDR/UNDRR. 2009. UNISDR terminology on disaster risk reduction. United
Nations International Strategy for Disaster Reduction (UNISDR), Geneva,
Switzerland, May 2009. Retrieved from http:/www.unisdr.org/we/inform/
terminology.

Veenema, T.G. and C. Woolsey. 2012. Essentials of disaster planning. In T.G. Veen-
ema (ed.), Disaster nursing and emergency preparedness: for chemical, biological,
and radiological terrorism and other hazards. Third Edition, 1-20. New York:
Springer.

Wenning, R.J., H. Robinson, M. Bock, M.A. Rempel-Hester, and W. Gardiner.
2018. Current practices and knowledge supporting oil spill risk assessment in the
Arctic. Marine Environmental Research 141: 289-304.

Wesche, S.D. and H.M. Chan. 2010. Adapting to the impacts of climate change on
food security among Inuit in the Western Canadian Arctic. EcoHealth 7: 361-373.

WES. 1996. World Food Summit 13—17 November 1996. Rome Declaration on Food
Security. Retrieved from http://www.fao.org/docrep/003/w3613e/w3613e00.htm.

Yoe, C. 2012. Primer on risk analysis. Decision making under uncertainty. Boca
Raton: CRC Press.


http://julkaisut.valtioneuvosto.fi
http://julkaisut.valtioneuvosto.fi
http://digitalcommons.mainelaw.maine.edu
http://digitalcommons.mainelaw.maine.edu
https://www.stuk.fi
https://inis.iaea.org
https://inis.iaea.org
http://www.julkari.fi
https://www.stuk.fi
https://www.stuk.fi
https://www.stuk.fi
https://turvallisuuskomitea.fi
https://turvallisuuskomitea.fi
http://www.unisdr.org
http://www.unisdr.org
http://www.fao.org

10 Food security from a food
regimes perspective
Victoria Soldevila Lafon

Introduction

The most widely accepted definition of food security is the one given by the
Food and Agriculture Organisation (FAO) at the World Food Summit in
1996. According to this definition, food security exists ‘when all people, at
all times, have physical and economic access to sufficient, safe, and nutri-
tious food that meets their dietary needs and food preferences for an active
and healthy life’ (FAO 1996).

The recent publication The State of Food Security and Nutrition in the
World 2019. Safeguarding against Economic Slowdowns and Downturns
demonstrates that the goal of worldwide food security is far from achieved.
In 2018, more than 820 million people in the world suffered from chronic
undernutrition. This represents 11% of the world’s population (FAO, IFAD,
UNICEF, WFP, and WHO 2019).

Concerns about food security are increasing in many geographical areas.
This chapter analyses food insecurity in the Arctic from the perspective of
food regimes. Food regime analysis has a long tradition in agri-food studies;
however, little literature addresses the issue of food security from the food re-
gimes perspective (some exceptions are McMichael 2009b; Holt-Gimenez and
Shattuck 2011; Cloke 2013; Otero, Pechlaner, and Giircan 2013; Sage 2013;
and Saab 2018). In addition, few case studies have shown the repercussions of
each agri-food regime on the food security of a specific country or geograph-
ical area (Woertz and Keulertz 2015 examined the Middle East and North
Africa; Soldevila, Rosell, and Viladomiu 2015 considered Mauritania).

This chapter is structured as follows. First, the theoretical framework —
the concept of a ‘food regime’ — is explained. Second, the First and Second
Food Regimes are briefly described. The current food regime (the Third)
is explained in more detail in Section 4. Finally, some considerations on
the implementation of the Third Food Regime in the Arctic and its conse-
quences for food security in the area are discussed.

Food regimes

The term ‘food regime’ was first used in the 1989 paper by Friedmann and
McMichael ‘Agriculture and the state system: the rise and fall of national
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agricultures, 1870 to present’. The food regime approach analyses the role
of agriculture and food in different stages of the global capitalist economy
(Friedmann and McMichael 1989; McMichael 2009a). Thus, it allows us to
understand the inherent dynamics of the global agri-food system and to
unravel the power relationships among participants in this system (farmers,
states, consumers, transnational companies, etc.). It also enables us to con-
sider the effects and consequences of these relationships.

A food regime is a dynamic concept. Contradictory relationships within
a food regime generate a crisis that forces the transition to a new food re-
gime (McMichael 2009a). The characteristics of the first two food regimes are
well established and generally recognised (Friedmann and McMichael 1989;
McMichael 2009a; Bernstein 2016; Gonzalez-Esteban 2018; Krausmann
and Langthaler 2019, among others). The First Food Regime began around
1870 and ended with World War 1. The Second Food Regime was formed
after World War II and, according to some authors, ended with the profit-
ability crisis of the late 1960s and 1970s (McMichael 2009a; Pritchard 2009;
Gonzalez-Esteban 2018, among others). In fact, there is intense debate about
the current food regime. Are we currently experiencing a crisis or contradic-
tion of the Second Food Regime and the consequent transition towards a
Third Food Regime? Or are we already immersed in the Third Food Regime?
(see Friedmann 2009; McMichael 2009a; and Bernstein 2016 for a review of
the main arguments of this debate). However, food regime transitions are not
globally homogeneous; there are significant differences in the consolidation
and evolution of food regimes in different countries and regions.

A food regime approach holds much potential for the analysis of food
security. A food regime analysis locates food in the development of global
capitalism and connects agrarian production with food consumption (Sage
2013). This integrated vision allows us to understand the economic struc-
tures and political processes that lead to hunger, malnutrition, and/or inad-
equate food consumption (Sage 2013). Cloke advocates for a food systems
analysis of food regimes in order to understand the paradoxes of hunger and
food overproduction, of the food insecurity of food producers (small farm-
ers and peasants), of obesity and undernourishment, and of undernourish-
ment and food waste (2013). Cloke also points out that it is impossible to
implement effective food security policies without considering the systems
of power and control in global food systems (2013).

The First and Second Food Regimes

This section briefly describes the main characteristics of the First and Sec-
ond Food Regimes. This chapter will argue that the Third Food Regime,
which will be described in the next section, is dominant in most parts of the
world today. The chapter will also focus on the characteristics of each food
regime in Global North (which could be quite different to their manifes-
tations in the Global South) because the Arctic is integral to the capitalist
systems of Northern countries.
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The First Food Regime

Until the end of the nineteenth century, there was no global food regime.
Although international trade of luxury goods such as spices and sugar
had taken place for centuries, high transportation costs and difficulties in
preserving food made international trade in food staples and agricultural
products unprofitable. The Industrial Revolution (which brought new,
faster methods of transportation) and the formation of the colonial empires
changed this situation, facilitating colonial trade and the configuration of
an agri-food system that connected agriculture to the rest of the economic
sectors worldwide.

According to Friedmann and McMichael, the first European imports of
wheat and meat from their colonies (mainly the United States, Canada, and
Australia) marked the beginning of the First Food Regime (1989).

One of the main ways agriculture contributes to capital accumulation in
capitalist systems is by reducing wages. Industrial capitalists were interested
in obtaining cheap food. In the middle of the nineteenth century, U.K. Corn
Laws were abolished. This opened cereal imports and intensified the inter-
national trade of staple foods. Food imports made it possible to maintain
low wages. Furthermore, domestic farmers could not compete with cheap
imports, and many were forced to quit their farms and seek jobs as indus-
trial workers.

The ongoing urbanisation process that accompanied industrialisation in
Western Europe meant that large population groups could only obtain food
by buying it with their wages, since they no longer produced their own food.
This circumstance led to chronic malnutrition, especially in urban areas,
which was partly alleviated by imports of food staples and through the mi-
gration of large numbers of poor workers to the new colonies (Vernon 2007).

However, a significant percentage of the European population continued
to work in agriculture. At that time, farmers produced final goods. They
sold their products in the market, and their inputs came from the farm itself.
Most farms were diversified; their main objective was to feed the family and
sell any surplus in local markets. Under this model, the household was the
unit of food production and consumption.

The Second Food Regime

After the Second World War, decolonisation process began, and the United
States emerged as a hegemonic power, albeit in opposition to the Soviet Un-
ion. International economic relations expanded, and a set of supranational
organisations and agreements (United Nations, International Monetary
Fund, General Agreement on Tariffs and Trade, World Bank, FAO, etc.)
were created.

Previously, between 1914 and 1945, international trade (including food
trade) collapsed because of protectionist policies. In the United States, the
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Depression of the 1930s led to a dramatic fall in agricultural prices and the
bankruptcy of many farmers. After that, major investments were made to
promote cheap meat production using livestock housed in intensive spe-
cialised farms and fed with compound feed. The high productivity of the
new livestock system and the interests of large American companies that
produced feed grains extended the intensive livestock model to Europe
(Viladomiu 1985).

Crop farm productivity also increased exponentially because of mech-
anisation and technological advances. Farms, while still family owned,
increasingly began to specialise in one or a few crops. They no longer pro-
duced food for a family but for the market.

This converted farmers from producers of final goods into suppliers of
intermediate goods for the large agribusinesses that were being established
at that time. This shifted power relations in the agri-food system. Farm-
ers became just one link (and often the weakest) in long agri-food chains
that included large corporations producing agricultural inputs (e.g., feed,
chemicals, seeds), farmers, food processors, and food retailers. Controlling
inputs, finances, and marketing channels allowed the industrial links to con-
trol food production even without owning land.

In the Second Food Regime, agriculture contributed significantly to
capital accumulation in manufacturing sectors. Increasing wages and low
food prices allowed increased consumption of manufactured goods. Farms
themselves became significant customers for the manufacturing (e.g., feed,
fertilisers, machinery) and services sectors (financial services).

The agricultural policies implemented after World War II and the inten-
sification of food production generated a huge increase in food production
and food surpluses in some Global North countries. At the end of World
War 11, some European countries struggled with food self-sufficiency and
even famine. The need to guarantee the food supply for increasingly urban
societies encouraged nations to protect national agriculture through agrar-
ian policies that, especially in the case of the Common Agricultural Policy,!
included strong tariff barriers to agricultural products from third countries.
The new food production model led to substantial increases in farm produc-
tivity in the Global North, causing an impressive rise in farm output while
decreasing labour requirements in the agricultural sector.

The uncontrolled growth of agricultural production in the Global North
completely changed the specialisation patterns of agricultural trade:
Global North countries became net exporters of food by displacing local
production in the Global South. The latter converted their production of
staple foods adapted to local diets to the production of ‘exotic’ foods for
upper-middle-class diets in the Global North or to fodder plants used for
feed production. In urban areas in the Global South, it was easier to obtain
imported food than locally produced food. This led to the ‘Westernisation’
of diets in urban and peri-urban areas in the Global South (see Soldevila,
Rosell, and Viladomiu 2015 for the case of Mauritania).
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The Third Food Regime

As mentioned above, there is debate on whether we now live under a new
Third Food Regime. McMichael calls it the ‘corporate food regime’ (Mc-
Michael 2005, 2012); other authors call the ‘neoliberal food regime’ (Pech-
laner and Otero 2010) or the ‘imperial regime’ (van der Ploeg 2010). In this
new food regime, some of the dysfunctions of the Second Food Regime
are greatly aggravated by the aegis of neoliberalism (e.g., the industriali-
sation of agriculture and the concentration of large agri-food firms) and
the appearance of new features such as intrinsic instability and biofuels.
The main characteristics of the Third Food Regime are described below.

Global market and the breakdown of domestic agri-food systems

Although domestic markets are still the main destination of food products,
domestic prices align with prices and trends in the world market. According
to van der Ploeg (2010, 101),

The previous differentiation of interconnected, locally or regionally
centred markets, that to a degree reflected the specificity of relative fac-
tor prices at the regional or local level, is being restructured into one
global market, increasingly characterised by the same set of price levels
and price ratios.

Thus, the world market has become ‘the ordering principle for agricultural
production and marketing’ everywhere (van der Ploeg 2010, 99).

Agri-food production can be offshored and segmented internationally. A
new feature of the Third Food Regime is the ‘complete exchangeability of
large agricultural systems’ (van der Ploeg 2010, 101). One example is aspar-
agus; its production moved first from some European countries to Peru and
then from Peru to China (van der Ploeg 2010).

Moreover, global agri-food chains are becoming quite common world-
wide. The different phases of food production are carried out in different
countries and regions. Complex marketing channels connect production
and processing regions (some of which are located in food insecure coun-
tries in the Global South due to the low salaries and low cost of land) to
high-profit markets in the Global North.

The weakening of nation-states and the liberalisation of agri-food trade
have led to the total breakdown of domestic agri-food systems. The role of
national agri-food systems is no longer self-sufficiency; it is international
competitiveness. Thus, domestic agri-food production and processing is
adapted to the demands of global markets and not to the needs of domestic
populations (e.g., exotic fruit is produced for export rather than produce
staple food for local populations in some food-insecure areas of the Global
South). The breakdown of national agri-food systems has led to food short-
ages in countries with significant agrarian potential.
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With the mass production of food for a global market, food consump-
tion patterns have become homogenised. Diets are unified, creating dietary
reductionism and the disappearance of local food cultures. However, the
world market is segmented by income level. Standardised foods are mass
produced for the lower middle classes while luxury foods are produced
worldwide for consumption by the upper middle classes of the Global North
and the elites of the Global South.

Food empires: the hegemonic powers in the Third Food Regime

Due to the weakening of the nation-states, large transnational agri-food
corporations become the hegemonic powers in the new regime, with the
connivance of international organisations (especially the World Trade
Organisation).

There has been a huge increase in the concentration and centralisation of
all stages of the food value chain (input suppliers, farms, food processing,
and food retail). A few large companies control the agricultural inputs, the
processing sector, and food retailing. Van der Ploeg calls these large trans-
national companies ‘food empires’ (van der Ploeg 2010).

Among these large companies, retailers and input suppliers are increasing
their power in the food chain. Large supermarkets impose price and produc-
tion conditions on agri-food processing companies and farmers (e.g., Gereffi
1994; Burch and Lawrence 2005; Pelupessy and van Kempen 2005). When
overproduction occurs, retailers can exert permanent downward pressure
on the prices paid to farmers and agri-food processors. On the other side,
their oligopolistic power allows them to exert upward pressure on food
prices for consumers.

The prevailing farm technocratic model generates dependence on oligopo-
listic input suppliers. Chemical (e.g., fertilisers) and feed companies were
crucial to the development of the intensive livestock and crop production
that characterised the Second Food Regime. In the Third Food Regime, an-
other agricultural input supplier is taking a powerful position in agri-food
value chains: biotechnology companies (Holt-Gimenez and Shattuck 2011;
Otero and Lapegna 2016). The power of these companies has been strongly
reinforced by ‘patents on life’, which are safeguarded by the World Trade
Organisation’s Agreement on Intellectual Property Rights Related to Trade.
According to Otero and Lapegna, genetically modified crops represent the
‘sharpest technological expression of the neoliberal food regime’ (Otero and
Lapegna 2016, 671).

New roles for agriculture: biofuels and speculation

According to its profit-making logic, the current stage of capitalism has as-
signed two new roles to the agriculture sector. On the one hand, agriculture
becomes an energy producer with the emergence of agri-fuels, meaning that
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many cultivated lands destined for food production are used to cultivate
biofuel plants instead. On the other hand, in an economy in which financial
goals clearly dominate productive capital, food products become an object
of speculation.

‘Accumulation by dispossession’ and the removal of all non-capitalist
Sforms of food production

Harvey’s phrase ‘accumulation by dispossession’ refers to the ‘new’ and ‘old’
forms of primitive accumulation practices implemented in the neoliberal
capitalist era. These include the commodification and privatisation of land
and, thus, the displacement of peasants, the privatisations of public assets,
the use of the credit system, and the suppression of alternative forms of
production and consumption. (Harvey 2007). It can be understood as the
expansion of capitalism to any opportunity for profit and the removal of all
forms of non-capitalist production and consumption.

In agrarian studies, this concept is often referring to land grabbling (Hall
2013) or as depeasantisation due to the modernisation of agriculture (Otero
and Lapegna 2016). However, according to McMichael, in the Third Food
Regime, price and credit relations are the key mechanism of accumulation
by dispossession: Artificially low food prices displace peasant agriculture
and the cultures of provision that now represent new opportunities for accu-
mulation (McMichael 2005). In sum, one of the features of the Third Food
Regime is the ruthless elimination of all forms of non-capitalist food pro-
duction, including peasant agriculture, subsistence farming, and any forms
of collective production.

Increasing farm intensification and farm bankruptcy

Nevertheless, ‘capitalist’ farms are also in danger in the Third Food Regime.
The modernisation (or industrialisation) of agriculture has been unable to re-
verse the fall in farmers’ income. The productivist model’s proposed solution
to this is to increase the scale of production through the intensive use of new
technologies and inputs; that is, to increase productivity and reduce production
costs. However, the subsequent price drops and the greater power of the other
agents in the chain still condemn farmers to low profits. They try to compen-
sate (again) by increasing production and their use of technology, and the cycle
continues. This is what some authors have called the ‘technological treadmill’
(Cochrane 1979, cited in Renting, Marsden, and Banks 2003).

Thus, constant increases of scale are intrinsic to this model, and this
has increased the dependency of farmers on capital markets (van der Ploeg
2010). However, even some highly intensive, specialised, large-scale farms
find it difficult to survive. They require large investments, but they operate
in a highly unstable system (see below). Bankruptcy is becoming usual for
large, modern farms.
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Instability and recurrent agrarian and food crises

Agri-food trade liberalisation and the overturning of agrarian policies have
generated remarkable instability, which has been increased still more by
food speculation. Even the FAO recognises than the international grain
markets were more volatile in the 1990s than in the early 1970s and that
agricultural liberalisation could be associated with increased volatility in
production and prices (Clay 2003).

Recurrent food crises are clear proof of the huge contradictions in the
Third Food Regime. According to van der Ploeg, these food and agrarian
crises emerge because of the ongoing industrialisation of agriculture, the
emergence of the agri-food global market, and the establishment of food
empires (van der Ploeg 2010). These three processes are the foundation of
the Third Food Regime; thus, instability and recurrent food crises are in-
trinsic to this regime.

Environmental and social impacts of the Third Food Regime

‘Accumulation by dispossession’ and recurrent agrarian crises are resulting
in the displacement of farmers and peasants worldwide. This surplus labour
faces increasing difficulties in finding employment in industrial sectors (as
happened during the Second Food Regime in the Global North). The sit-
uation is especially dramatic in the Global South. Most of the time, mass
emigration or illegal activities are the only ways to escape from poverty.

The adverse environmental impacts of intensive farming have been richly
documented and include land degradation, water and soil pollution, and
CO, emissions. In addition, biological diversity is decreasing worldwide.
This is due in part to the growing use of biotechnology and in part to dietary
homogenisation and dietary reductionism.

Alternatives to the Third Food Regime

In response to some of these dysfunctions, new forms of agrarian produc-
tion are emerging that move away from the dominant model of the Third
Regime or at least try to minimise its most negative impacts. Proposals
range from the alternative paradigm of Food Sovereignty to far less sweep-
ing measures such as corporate social responsibility or voluntary sustaina-
bility standards.

In the Global North, Alternative Food Networks (AFNs) have increased
(e.g., Marsden, Banks and Bristow 2000; Renting, Marsden, and Banks
2003; Goodman and Goodman 2009; Maye and Kirwan 2010; Tregear 2011;
Galli and Brunori 2013). Broadly defined, AFNs include all forms of pro-
duction, distribution, and consumption of food other than the dominant
productivist, industrialised model. They include organic producers, farm-
ers who sell directly to consumers, handcrafted products, products with
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denominations of origin or protected geographical indications, slow food,
fair trade products, Community-Supported Agriculture, etc. These new and
often shorter chains question some of the paradigms of the dominant model.
They aim to increase farmers’ incomes by means other than intensification,
to re-establish links between producers and consumers (reconnection) and
between products and the places they are grown (respatialisation) (Mars-
den, Banks, and Bristow 2000).

These AFNs coexist with the dominant model in the niche markets that
have arisen in response to the excesses of and reactions to the productivist
model. However, there is significant debate about whether AFNs can signif-
icantly alter or replace the Third Regime foundations.

Anotherapproachis based on Food Sovereignty, something Holt-Gimenez
calls ‘radical’ (Holt-Gimenez and Shattuck 2011). This term was coined by
Via Campesina and is defined at the 2007 Forum for Food Sovereignty as
‘the right of peoples to healthy and culturally appropriate food produced
through ecologically sound and sustainable methods and their right to de-
fine their own food and agriculture systems’ (Via Campesina, 2007).

Arctic food security from the perspective of food regimes

Food regimes in the Arctic

The Arctic is a highly diverse territory, containing varied landscapes, vi-
brant ecosystems, diverse people, heterogeneous Arctic cultures, and a land
divided among eight countries with different historical and political back-
grounds. It is therefore difficult to make generalisations about this region.
However, this section roughly identifies some general characteristics of the
three food regimes in the Arctic. It should be remembered that changes in
food production and consumption have had very different impacts on the
different regions of the Arctic.

During the First Food Regime, some regions of the Arctic were immersed
in colonisation. As Kulchyski points out, colonialism processes in the Arc-
tic occurred later than in other regions (although contacts and a trickle of
immigrants from the South started many centuries before). Arctic colonisa-
tion did not involve a massive influx of agricultural settlers or frequent use
of military violence. Colonialism in the Arctic has been characterised by
the domination of the capitalist mode of production over hunter-gatherer
models (Kulchyski 2017).

In the nineteenth century, the Arctic was involved in the world economy
through whale hunting and fur trade. Some regions where agriculture was
possible suffered from early colonisation. Although colonisation in the Arc-
tic did not involve a massive influx of agricultural settlers, some new farmers
settled in the southern regions more suitable for farming activities, resulting
in the coexistence of two models of food production and consumption —
Indigenous models and settler models. The Indigenous model was based on
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subsistence food activities (hunting, fishing, gathering, and reindeer herd-
ing), and the new settler model was based on farming and large-scale fishing
activities. As Nilsson points out, the exchanges between these food systems
reinforced food security in the region (see Chapter 11 of this book).

This distinction between these two models of food production and con-
sumption became more blurred as the Indigenous population gradually
melded with incoming settlers. Some Indigenous People progressively aban-
doned nomadism and hunting as they became increasingly more involved in
farming activities. Agricultural productions such as livestock and grains or
potatoes complemented and/or replaced traditional activities. Frequently,
these new farming activities (e.g., harvesting hay and fodder and taking care
of livestock) fell primarily to women, while Indigenous men continued to
engage in traditional activities (herding reindeer, fishing, hunting, etc.). This
transition from hunter/gatherer/pastoral systems to ranching and farming
started many centuries ago® and occurred very slowly, but this process was
fostered during the First and Second Food Regimes.

However, few agricultural products can be produced in sufficient quan-
tities for export in the Arctic. The region therefore retained some self-
sufficiency and was partially protected from global food trade. It was not
fully integrated into the food trade flows of the First Food Regime; this
allowed Indigenous Peoples to preserve traditional methods of food produc-
tion and consumption.

At the beginning of twentieth century, a new phase of colonialism began
in the Arctic. This phase involved the exploitation of resources: minerals, oil,
and gas (Kulchyski 2017). The militarisation of some Arctic regions increased
during the post-war period. The Second Food Regime coincided with this
new phase of consolidation of colonial control over the Arctic regions.

This process was paralleled by the goal to concentrate the region’s pop-
ulation and economy (Hansen et al. 2013). Many new workers® involved
in resource development mega-projects and industrialisation processes
immigrated to all regions of the circumpolar Arctic, exposing previously
isolated Indigenous communities to Western influences. New immigrants
also largely ignoring Indigenous communities’ land rights (Kulchyski 2017).
There were also significant efforts to move the Indigenous population into
settlements.* Rural areas were progressively abandoned. The gradual move
into settlements represented a major transition towards an economy that
mixed subsistence activities with market activities in which people used
their wages to purchase food in stores (Organ et al. 2014).

Urbanisation and industrialisation also had a marked impact on the
traditional activities of the Arctic population. As Anderson points out, in
Siberia,’ the effects of industrial development ranged from the ardent pro-
motion of reindeer breeding over other Aboriginal economic sectors such
as hunting and trapping to the complete marginalisation of Aboriginal
economic activities in favour of foreign forms of agriculture and industry
(Anderson 1991).
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In Russia and Northern European countries, the promotion of reindeer
breeding implied restructuring it ‘into a form that may not match local im-
peratives’ (Anderson 1991). This involved increasing reindeer meat produc-
tion to feed the growing numbers of imported industrial workers and to
support the new industrial economy. Reindeer meat was commodified: it
began to be produced not for subsistence but for sale and export and lost its
meaning as an economic unit. New technological advances (e.g., the adop-
tion of the snowmobile in herding in the 1960s) completely altered reindeer
herding methods (fewer person-hours were required; this favoured the con-
centration of big herding operations), supporting more market activities
even in such a ‘traditional” activity (see Harkoma in Chapter 2 of this book).
Similarly, other traditional activities were completely commodified.

Governments promoted these changes. In line with the rules of the Sec-
ond Food Regime, governments favoured national self-sufficiency and
financially supported and protected domestic food production from inter-
national competition. From the 1950s to the 1970s, policies in Arctic regions
encouraged traditional activities to align with modern agriculture and di-
rected the commodification of local foods (Gombay 2005) with discourses
of ‘national interest’ and ‘regional development’ (Anderson 1991). In some
regions of Northern countries, large-scale reindeer herding (‘extensive’ rein-
deer herding) was promoted by national policies and supported by the use
of snowmobiles and all-terrain vehicles in herding. The growth of the com-
mercial market for reindeer products, public financial support, and high
productivity increased the potential profits of reindeer herding, and both
Indigenous People and settlers became increasingly involved in the reindeer
industry.

Processing and selling local foods seemed to be one way of involving In-
digenous People in market activities, but this transition was not easy and
is not yet complete because such activities conflict with Indigenous social
traditions and cultural beliefs. As Gombay points out, the traditional Inuit
obligation to share local foods with others made it difficult to commodify
these foods (Gombay 2005).

The most recent phase of economic capitalism (globalisation) augers even
more intense exploitation of natural resources and deeper economic coloni-
alism in the Arctic (Kulchyski 2017). The neoliberalist management of the
Third Food Regime has led to decreases in state aid to farmers and the lib-
eralisation of food trade. Farming and fishing are becoming marginal, and
primary sector employment is below 10% in all Arctic regions (Hansen et al.
2013). Indigenous People are still more involved in food production than the
general population, so they are also more affected by these changes.

The current Arctic food system is heterogeneous: fisheries and aquacul-
ture are often large-scale and export-oriented while agriculture is quite
marginal, although greenhouse vegetable production is increasing. Meat
production tends to be large-scale as well, while some small and me-
dium producers remain. Organic production is important in some regions
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(e.g., potatoes in Greenland), and there is potential to increase this (Sustain-
able Development Working Group 2019).

However, food producers in Arctic face problems similar to those of
farmers and fishermen worldwide: Small producers struggle to survive in a
competitive market and may need to complement their incomes with other
sources (e.g., tourism or handicrafts). On the other hand, large producers
(large herding conglomerates or large fisheries) are trapped by increasing
price and market instability. Farmers and fishermen frequently clash with
governments over environmental and safety regulations, land management,
or fishing quotas.

In addition to these changes in food production, the Second and Third
Food Regimes fostered nutritional transition toward a Western diet. Dur-
ing these regimes, processed food imports increased significantly in the
Arctic, and diets among populations living in Arctic regions changed ac-
cordingly. Most non-Indigenous people rely exclusively on imported foods,
and Indigenous People are changing their dietary habits as well, including
more southern foods in their diets (Rasmussen 1999). This poses a threat to
traditional foods. According to Kuhnlein, only 10%-36% of adult dietary
energy is derived from traditional food in the Canadian Arctic, and it is par-
ticularly worrying that younger people consistently consume significantly
less traditional food than older residents (Kuhnlein et al. 2004). The nutri-
tional transition has decreased diet quality and negatively impacted health
and wellness (e.g., Bogdanova et al., Chapter 4; Bjerregaard, Chapter 5 of
this book). However, traditional food is not only crucial for food security;
it is also an essential part of Indigenous cultures (e.g., Nilsson et al. 2013,
Harkoma, Chapter 2 of this book; Casi, Chapter 7; Nilsson, Chapter 11;
Ouma, Chapter 195).

Food security in the Arctic in the context of the Third Food Regime

The contradictions of the Third Food Regime on food security are evident
in the Arctic: The Arctic exports food to global markets while some Arctic
regions experience food insecurity.

Colonialism is one of the main causes of food insecurity in the Arctic;
it has affected Arctic food security in several ways. Nilsson mentions the
significant impact of colonialism on Sami food systems; in the Sapmi, tradi-
tional food-related land uses are disadvantaged compared to other types of
land use (i.e., large-scale agriculture or resource extraction) (Nilsson, Chap-
ter 11 of this book). According to the Council of Canadian Academics, co-
lonialism has stressed Inuit cultural and social structures, and this fallout
has diminished their ability to retain food sovereignty (Council of Canadian
Academics, cited in Organ et al. 2014).

According to Loring and Gerlach’s literature review about food insecu-
rity in the Arctic, four key factors contribute to food insecurity in the Arc-
tic: over-connectedness to the global system, the impacts of contaminants
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on subsistence foods, the impact of climate change on subsistence prac-
tices, and management and governance constraints (Loring and Gerlach
2015). Over-connectedness to the global system implies, first, dependence
on expensive, fuel-consuming technologies (e.g., snowmobiles and motor
boards) to perform traditional subsistence activities (i.e., reindeer herding
and hunting). It also refers to the rising costs of store-bought foods (Loring
and Gerlach 2015). Food safety risks are increasing due to the impacts of
contaminants and pathogens on fish, marine mammals, caribou, reindeer,
and edible plants and wild berries — that is, on the main subsistence foods
of Indigenous People (Loring and Gerlach 2015; Minagawa, Chapter 3 of
this book).

Climate change is affecting food security in the Arctic in different ways;
traditional food storage cellars are affected by warming temperatures, and
climate change poses various challenges to hunting, fishing, and gathering
(Loring and Gerlach 2015). However, global warming could also open up
new opportunities for food production in the Arctic, especially vegetable
production (Sustainable Development Working Group 2019).

Loring and Gerlach also identify management and governance constraints
(e.g., restrictive land tenure regimes) as a key factor in food insecurity in the
Arctic. There is an ‘apparent disconnect between statutory protection and
agency attention, on the one hand, and continuing decline in food security
and diet-related health outcomes, on the other’ (Loring and Gerlach 2015,
382). Kondrashev et al. provide examples of inadequate regulations and
laws that have undermined food security for people in the Russian Arctic
(Kondrashev et al. 2016). But governance issues are not easy in the Arctic.
Each one of the eight Arctic countries has its own development strategy for
the area. Although there are some similarities, it is clear that their interests
in the area are different (see Kondrashev et al. 2016). Loring and Gerlach
advocate for greater involvement of the local population through participa-
tory processes and for active support of the rights of local people to pursue
food security on their own terms and eventually to obtain food sovereignty
(Loring and Gerlach 2015).

These factors (over-connectedness, the impact of climate change, prob-
lems with the safety and quality of traditional foods, and governance) re-
inforce the dynamics of the Third Food Regime in the Arctic. Dependence
on expensive, fuel-consuming technologies to engage in traditional activ-
ities, food safety risks affecting subsistence foods, and the impacts of cli-
mate change are undermining the ability of local populations to access food
outside the market. This reinforces the trend of the Third Food Regime
to eliminate all non-capitalist methods of food production, including self-
provisioning. The market then becomes the only way to access food.

However, high dependence on store-bought food is a serious problem in
isolated, remote areas such as some Arctic regions. Food may not be reliably
available, and food supplies may be inconsistent. Therefore, as mentioned
before, the Third Food Regime is intrinsically unstable.
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In addition, some Indigenous communities suffer from economic and
social marginalisation. Poor communities can face increasing problems
of food access if their access to food is mediated by monopolistic/oligopo-
listic food markets; rising costs may make food unaffordable for some
households. In addition, highly processed store-bought food introduces
problems of food safety and nutritional issues. Therefore, the Third Food
Regime is threatening all dimensions of food security (food availability,
food access, food supply stability and food safety, and the nutritional con-
tent of food). This threat is even more severe in vulnerable areas such as
the Arctic.

Access to traditional food and the preservation of subsistence practices
are essential to food security in the Arctic (Hossain et al., Chapter 6 of
this book). To reverse the current situation, traditional methods of food
provision must be valorised. This book provides several examples of how
traditional foods could be preserved and valorised (e.g., Montalvan, food
preservation methods, Chapter 1; Harkoma, reindeer herding, Chapter 2).
There are also some proposals to improve food security and move towards
Food Sovereignty in the Arctic (see Herrmann et al. in Chapter 14 of this
book for a description of community-led experiences in the Canadian Arc-
tic). However, some threats to Arctic food security (e.g., climate change) are
far beyond the scope of nation-state regulations; they require global com-
mitment and would be difficult to avoid.
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Notes

1 The European Union Common Agricultural Policy (CAP) is an agricultural pol-
icy that applies to all EU members. Launched in 1962, it is managed and funded
at the European level from the resources of the EU budget.

2 In the eighteenth century, some Arctic populations had already begun to keep
goats and cows (e.g., the Forest Sami).

3 Today 1.13 million Indigenous People live in the Northern regions of the Arctic
States. The percentage of Indigenous People in the population varies greatly
across the Arctic: from 98% in Greenland to less than 7% in North Russia
(Young and Bjerregaard 2019).

4 For example, the Inuit were encouraged to move into settlements during the
1960s through large-scale government housing construction projects (Bonees-
teel and Anderson, 2008).

5 Industrialisation and resource extraction were especially intense and aggressive
in the Russian Arctic (mainly under Soviet development policies). At present,
approximately two-thirds of industrial activity in the entire circumpolar Arctic
region occurs in the Russian Arctic (Glomsrod and Aslaksen 2008).
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11 Some reflections on Swedish
food strategies from a Sami
and an Arctic perspective

Lena Maria Nilsson

Introduction

Food security is targeted in the Sustainable Development Goal (SDG),
Target 2.1: ‘By 2030, end hunger and ensure access by all people, in particu-
lar the poor and people in vulnerable situations, including infants, to safe,
nutritious and sufficient food all year round’. Food security exists when ‘all
people, at all times, have physical and economic access to sufficient, safe
and nutritious food to meet their dietary needs and food preferences for an
active and healthy life’ (F.A.O., 1996). The Scandinavian North is gener-
ally considered a food secure area; Scandinavian people today do not suffer
from starvation or malnutrition. In Northernmost Sweden, well-stocked
grocery stores offer delicious food from all over the world at reasonable
prices. As part of the general welfare system, nurseries and schools pro-
vide free lunches to all children. However, in discussions of the future im-
pacts of globalisation and climate change, interest in food sovereignty has
increased, and the food security of the North has been questioned (Nilsson
and Evengard, 2015). In fact, the Nordic countries generally have an insuf-
ficient level of food self-sufficiency. Only Denmark, where approximately
50% of the land is used for agricultural production, has a net export of na-
tionally produced food (Karlsson et al., 2018), which means that the Danes
would likely be able to feed their entire population in case of a trade arrest.
In Finland, Sweden, and Norway, this is not the case.

Food sustainability is another important concept. In this context, mod-
ern farming, which is rationalised and depends on fertilisers and fuel, is
often contrasted with organic farming, which is less intensive and uses cir-
cular systems. It can be argued that both systems are sustainable, industri-
alised because it requires smaller land aerials and a smaller human work
force to produce a fixed amount of food, and organic because it uses fewer
non-renewable resources. Neither of the systems includes by default an In-
digenous perspective.

In 2017, all political parties of Sweden agreed on a National Food Strat-
egy, the first one to cover all levels of the food chain (L6vén and Bucht, 2017,
Naringsdepartementet, 2017a). This national strategy was followed by an
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intensified discussion of regional, national, and international food strate-
gies. However, notably missing from these discussions was an Indigenous
perspective.

One food strategy study, for example, has used a participatory approach
and a scenario methodology to design a food vision for the Nordic coun-
tries (Karlsson et al., 2018). This study was well designed and conducted,
and its findings significantly deepen the discussion on food sovereignty.
Karlsson et al. (2018) invited NGOs representing ecological food produc-
tion/farming in the four Nordic countries to participate in guided discus-
sions with the researchers. These discussions concluded that implementing
full-scale organic farming systems in the Nordic countries; decreasing the
production and consumption of meat; and increasing the production and
consumption of rapeseed, grain legumes, vegetables, and other crops could
give the Nordic countries a food sovereignty level of 130% by 2030. This
would also enable all the Nordic countries except Norway to achieve over
100% food sovereignty; in Norway, organic agriculture would only result in
51% food sovereignty (Karlsson et al., 2018). In the normative decisions un-
derlying this scenario, all arable land should be used primarily to produce
plant-based human food. Animal feed should be derived primarily from
food by-products, and ‘semi-natural pastures and Norwegian outfield areas
(i.e., forest and mountainous pastures, not counted as agricultural land),
where grazing can promote biodiversity and annual cropping is unfeasible’.
(Karlsson et al., 2018, page 5). Despite the strengths of this study, one im-
portant perspective is missing — that of Indigenous Peoples. According to a
Sami worldview (such as that of the present author), there is no such thing
as an outfield area in Norway. In the Arctic parts of Sweden, Norway, and
Finland, outfield areas are places used since time immemorial to fish, graze
reindeer, and gather wild berries and herbs. In a personal conversation, the
main author, Johan Karlsson, indicated that the Indigenous perspective was
not, in fact, completely absent from the discussions preceding the paper.
During one scenario workshop, a person involved in reindeer herding high-
lighted the lack of a Sami perspective in the discussion. However, this view
was not further advanced into the final consensus of the workshop.

Wild herbs and berries are not mentioned in the government bill that
forms the background to the National Food Strategy action plan, and rein-
deer and game meat are addressed only briefly. The importance of reindeer
herding to Sami culture is stressed, but its potential importance to food sov-
ereignty is minimised (L6vén and Bucht, 2017). Reindeer and game are only
mentioned: ‘The production of game and reindeer meat can help to create
growth in the food supply chain. There should be easier access to markets’
(Néringsdepartementet, 2017a). Consequently, in the governmental action
plan connected to this bill, not one action supporting reindeer herding is
included (Naringsdepartementet, 2017b).

Food security strategies in Northernmost Sweden have changed pro-
foundly over the last 100 years. In addition, the definition of food security in
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Sweden has changed from a traditional Sami perspective to an interpreta-
tion rooted in the national welfare policy to one based on the modern global
market.

This chapter will discuss how traditional knowledge of foods and food
systems in Arctic Sweden could be applied to food security policies today,
especially as Northern Europe is increasingly affected by climate change.
The chapter will review Sweden’s 2017 National Food Strategy and reflect
on it from a Sami cultural perspective. This reflection will focus on the fol-
lowing questions: What can we learn from pre-modern food strategies in
Sapmi? Which traditional food items may still be produced and harvested?
And how could traditional Sami knowledge related to food security contrib-
ute to future regional food strategies if it were included in the agenda?

The impact of colonialism on food security

The Sami people are the Indigenous People of Northernmost Norway,
Sweden, and Finland and the Kola Peninsula of Russia. This region is also
called Sapmi (Figure 11.1).

Throughout modern history, these nation-states’ actions regarding the
Sami’s Indigenous rights to land and water have fulfilled the criteria of colo-
nial policies. An example of these policies in Sweden is provided by (Ossbo
and Lantto, 2011). Therefore, the establishment of these nation-states will
hereafter be referred to as the colonisation of Sapmi. This colonisation began
in the mid-1700s, intensified during the industrial era, and continues today.

Colonisation has had a significant impact on the food system and food sov-
ereignty of Sdpmi. Traditional food-related land use, such as picking berries
and herbs, harvesting the inner bark of pine, fishing, hunting, small-scale

“ + . =The European High North

“ =Sapmi

Figure 11.1 The Sapmi region of the European High North (EHN).
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farming, and reindeer herding, have been disadvantaged compared to large-
scale agricultural, extractive, industrial, recreational, military, and other
state-supported land uses. For example, Sami cultural heritage has not been
sufficiently considered in environmental impact assessments (2017). Adding
the impact of unplanned destructive events such as pollution and soil and
water system degradation, the self-sufficiency capacity of traditional food
items has severely decreased throughout Sapmi, including Northern Swe-
den, which is the focus of this chapter.

Food security in the past

It is important not to romanticise or exotify the past. Compared to other
parts of the Arctic Boreal region (the taiga), rather advanced agriculture
is biologically possible in Sapmi, making this region unique in the circum-
polar areas (Mela, 1996). This is also one of the reasons for the area’s early
colonisation. In pre-modern times, periods of food security in Sapmi were
continuously interrupted by periods of food insecurity and starvation due
to annual variations in wild and cultivated crops and other unpredictable
random events, such as the Swedish—Russian War of 1809 (Kaati et al.,
2007) and the heavy snow cover of the 1930s, which significantly reduced
local reindeer stocks in Northern Sweden (Lantto, 2000). However, even
though Sapmi’s past cannot be called food secure, a health survey of the
Northern Swedish population in 1929-1931 indicated that residents in the
inland areas, inhabited to a large extent by Sami people, had a better nutri-
tional status than the coastal, mainly non-Sami population (Odin, 1937). In
the early 1900s, self-sufficiency was still the key element of food security in
Northernmost Sweden. Sami food strategies of the early 1900s may there-
fore deserve some attention in discussions of modern food strategies.

Food security strategies in the early 1900s

Many attempts have been made to distinguish between traditional Sami
food culture and traditional Northern Swedish food culture (Ryd, 2015).
These attempts have all assumed negligible interactions among the different
ethnic groups. However, interviews with elderly Sami reveal the opposite.
Food security was achieved through interaction and sharing between lo-
cal Sami and non-Sami people and between nomadic and settled Sami; all
groups contributed their own specialised food items (Nilsson et al., 2011;
Ryd, 2015).

The main Sami contributions to this interaction were traditional foods
that relied primarily on plant and animal food sources available in the
Scandinavian North, such as edible plants and berries, pine inner bark, fish,
game, and reindeer meat. Reindeer or goat milk was used for cheese pro-
duction in some Sami communities in the early 1900s. I have previously de-
scribed core traditional Sami foods in more detail from a health perspective;
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I will not, therefore, address that topic in depth here (Nilsson, 2018). The
settled population, who were often of Sami origin or had family connections
to the Sami, contributed dairy products such as cow cheese and butter to the
food system. The people of Northernmost Sweden were also widely involved
in trading food items not locally available or producible such as salt, sugar,
coffee, and household cereals other than barley (Fjellstrom, 1985; Nilsson
et al., 2011). Many Sapmi trade routes originated in harbours on the Nor-
wegian coast. These were closer than the central Swedish trade routes to the
main settlements, especially considering that the reindeer herding mountain
Sami’s summer grazing areas were near and sometimes across the Norwe-
gian border. Eastern trade routes with Finland and Russia also contributed
significantly to food security, especially in northernmost Sapmi, where tri-
lingual competence in Sami, Finnish, and Scandinavian was not uncom-
mon (Winsa et al., 2000).

Elderly Sami in Jokkmokk, a settlement in the central part of North-
ern Sweden (Figure 11.1), identify two pillars to their food security strat-
egy. These pillars are knowledge and relationships (Ryd, 2015). Knowledge
in this context means traditional knowledge, or drbediehtu in Sami. This
knowledge includes ecological, economic, nutritional, practical, culinary,
and food safety related considerations. The reduction of food waste was a
core principle of drbediehtu; this included, for example, eating all the edi-
ble parts of an animal, using the inedible parts, and sharing available food
with others. Therefore, festive events were not defined by fixed dates on a
calendar. Rather, festivities were held when someone became rich in certain
food items, such as fatty white fish caught from the shoreline (dra not in
Swedish), a good catch from a hunt, or increased fresh reindeer meat during
the pre-winter slaughtering season. A good meal was not defined in culinary
terms; a good meal was one that lasted for a long time because it included
so much food. A good meal meant enjoying the feeling of satiety and nutri-
tional satisfaction in the company of others (Ryd, 2015).

Towards a market-based food system

World War II challenged Sweden’s food system and initiated the shift to-
ward national rather than local food systems. From 1945 to 1990, domestic
food production was financially supported and protected from international
competition by customs and regulations. Food producers in rural and Arc-
tic regions received financial support from the state so they could continue
to produce. The state aimed to maintain around 85% self-sufficiency and to
make farming economically comparable with employment as an industrial
worker. Maintaining reasonable food prices for consumers was another im-
portant issue. These goals were accomplished by decreasing the number of
farm units involved in food production and by streamlining agricultural
practices by introducing new technical solutions (Flygare and Isacson, 2003).
Reindeer herders were similarly redefined as meat producers, and herding was
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accordingly modernised and motorised (Johnsen and Benjaminsen, 2017). In-
stead of picking wild berries, families and individuals began to buy berries in
stores. Urbanisation and centralisation also occurred during this time. Rural
areas in Northernmost Sweden were abandoned for coastal cities and larger
cities in central and southern Sweden. The number of people involved in food
production decreased. This was to a large extent supported by the Swedish
government, due to the high societal costs of domestic food production and
the overproduction of food (Flygare and Isacson, 2003). Also, at this time,
more exotic food items were imported to Sweden from all around the world,
increasing the competition for domestic food. From an international perspec-
tive, food prices were relatively high in Sweden during this period.

In 1990, preparatory to applying for European Union (EU) member-
ship, the Swedish agricultural system was liberalised. In other words, the
border protections for domestic food products were removed and state fi-
nancial support for farmers was withdrawn. When Sweden entered the EU
in 1995, actions to enhance food security were transferred to a European
level. Due to this and other actions following its final entrance into the EU,
the Swedish food system gradually transformed from a locally managed,
production-oriented one into a neoliberal, market-oriented system. This
new system disadvantaged farmers in Arctic Sweden relative to their coun-
terparts in central and southern Sweden (Flygare and Isacson, 2003).

Post-industrial food strategies

Today, Sweden’s food self-sufficiency is estimated at 50% by the Federation
of Swedish Farmers (LRF, 2018), which is significantly lower than its pre-EU
self-sufficiency of approximately 85%. Food prices have been decreasing for
a long time, and most Swedes trust that global market food will continue
providing them with their daily bread. Consequently, food security and sov-
ereignty have been considered non-issues. However, when Sweden chaired
the Arctic Council from 2011 to 2013, the Swedish government highlighted
food security as a priority in the context of climate change. An international
literature review seeking to identify indicators that could be used to monitor
changes in food security in the Arctic revealed a huge knowledge gap, not
least in the Nordic countries (Nilsson et al., 2013). Since then, an increasing
awareness of the fragility of the food system has arisen, and in June 2017, a
National Food Strategy going toward 2030 was approved by all parties in
the Swedish Parliament (Naringsdepartementet, 2017a). Though food self-
sufficiency was indeed part of the Swedish agenda after World War 11, this
was the first ever National Food Strategy that explicitly sought to include all
parts of the food chain.

Business-oriented food strategies

Three main goals of the 2017 Swedish food strategy are (1) regulatory sim-
plification, (2) efficient market competition, and (3) increased productivity
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through knowledge and innovation. The goals (Naringsdepartementet,
2017a) state, ‘By 2030, food production in Sweden will be competitive.
Steadily rising production values and cost efficiency in food production will
provide evidence of this’. The phrase ‘production values’ deserves particu-
lar attention. The values described in the strategy are all expressed either
in economic terms or as qualitative ‘added values’ such as environmental
friendliness, animal welfare, or culinary excellence. The caloric value of
food — that is, the energy content of national food production — seems to
be a value of no interest. The Swedish word for nutrients, ndring, is also
used to mean ‘business’. In line with this, the National Food Strategy seems
to exclusively address the economic aspect of food so that ndring equals
business. On occasion, ndring is also used to refer to the loss of nutrients to
the environment as an unwanted effect of agricultural business. However,
the food strategy does not address the population’s caloric and nutritional
needs beyond a vague aim to increase Swedish food production in general
by stimulating the market and to increase the competitiveness of Swedish
food on the global market (Naringsdepartementet, 2017a). The National
Food Strategy is also consumer-oriented — if the quality of domestic food
increases, consumers are expected to prefer Swedish food products and to
abandon alternative food items from the global market. This, in turn, is
expected to stimulate increased domestic food production.

The National Food Strategy will be followed by an action plan that will
be developed through regional food strategies. In some parts of Sweden,
these regional food strategies are already completed; in other parts officers
are still working on them. Norrbotten County, the northernmost of Swe-
den’s two Arctic counties, has developed a regional food strategy (Sten-
berg et al., 2016) and strategy for sustainable agriculture (R606s et al., 2016),
while Visterbotten County aims to release a strategy in 2019. A pre-study
in Visterbotten has identified some background facts to be included in the
county’s regional food strategy (Jonasson and Persson, 2017). Similar to the
National Food Strategy, Norrbotten’s regional food strategy and the pre-
study in Visterbotten food strategy focus on monetary definitions of suc-
cess. Thus, the monetary value of the domestic production of different food
groups is estimated in millions SEK. In background tables, the production
volumes of agricultural products are also described in annual weights (1,000
tons). For foods that are traditionally harvested wild, such as fish, wild ber-
ries, and game, it is more difficult to determine precise annual weights; it is
also difficult to determine the amount of reindeer meat produced annually
in Sweden. These regional food strategies also include secondary food pro-
duction such as bakeries, restaurants, and delicacies. Secondary food pro-
duction increases the food’s monetary value without increasing its caloric
value. From a business point of view, this is, of course, important. From a
food sovereignty perspective, it is also somewhat important, such as when
a primary food leaves the area and returns in a refined form at a net cost to
local consumers. This is the case for a large proportion of the wild berries
harvested in Arctic Sweden (Jonasson and Persson, 2017).
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The nutritional value of primary domestic food production in
Arctic Sweden

This section discusses the nutritional value of the domestic food production
of Arctic Sweden. Information available from the regional documents men-
tioned above has been consolidated here using the data from most recent
year in the reports (Stenberg et al., 2016; Jonasson and Persson, 2017). This
varies between 2014 and 2016. Where data on food weights are absent, an
estimate has been calculated from the production value. For example, wild-
caught fish stock in Visterbotten is described as an annual value of 9 million
SEK. The report also states that 13,500 tons of farmed fish equals a product
value of 487 million SEK. This gives a rate of 36,000 SEK/ton fish. There-
fore, the wild-caught fish stock was estimated at 9 million/36,000, that is,
250 tons. Food stocks were recalculated into individual shares by dividing
the stock by 516,000 (the population of Arctic Sweden) and by 365 days (one
year). It was further divided into caloric values based on published tables of
standard portion sizes and caloric contents of common Swedish food items
(Sahlén, 1987); one specific item was used as a model for these calculations.
For example, salmon was used as the model for fish and bilberries for wild
berries. These calculations are shown in Table 11.1.

As shown in Table 11.1, today, the total caloric food production of Arctic
Sweden could provide a mean caloric input of 937 Kcal/person/day, which
is far below the limit of starvation. The most important Arctic food pro-
ducer from a caloric point of view is the milk industry, which contributes to
more than 50% of the region’s total caloric production. In Table 11.1, dairy
production is expressed as milk. In reality, however, a large portion of do-
mestic milk is transformed into cheese, especially Visterbotten, a Swedish
Parmesan. Since Sweden’s entrance into the EU, production of Visterbotten
has increased by 300%, increasing the production value of domestic milk.
Another item worth highlighting is cereals. Oat and barley can be cultivated
in Arctic Sweden. Today, locally produced cereal is only used for animal
feed, so Table 11.1 indicates that cereals contribute no calories/person. An-
other important plant food is potatoes. According to the regional food strat-
egies, Arctic Sweden is well suited for potato production and could produce
far more than it currently does. In addition, it is estimated that only 5% of
available wild berries are harvested. A seven-fold increase in wild berry har-
vesting would provide 500 grams of berries for each person per day (2014).
Theoretically this could be achievable.

It is important to stress that the results shown in Table 11.1 should by no
means be interpreted as exact values. They are estimates based on previ-
ous estimates, and interannual variations in harvests and the growth of the
food sources (plant and animal) are not taken into account. However, even
if these data have a confidence interval of close to 100%, the current ca-
loric input of Arctic Sweden’s domestic food production cannot be consid-
ered a strong foundation for food security. The aim with Table 11.1 is not to
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Table 11.1 Estimated energy available from domestic primary food production per
person and day in Arctic Sweden® based on official statistics (Stenberg,
2016, Jonasson, 2017 & Ro60s, 2016).

Total weight Weightlperson! Type item  Energy

(1000 ton)  day (gram) (Kcal)
Plant food
Potatoes 13 68 potatoes 54
Garden products 15 81 broccoli 29
(including flowers)
Wild berries, mainly 13 69 bilberries 40
bilberries
Cereals (today only 0 0 - 0
cultivated for animal feed)
Dairy products
Milk (a lot is made into 160 850 3% fat 510
Visterbotten cheese)
Egg 2.0 11 egg 17
Fish (75% is cultivated) 18 96 salmon 175
Meat
Agricultural (mainly beef) 9.6 51 beef 79
Game (mainly moose) 3.2 17 moose 17
Traditional (reindeer) 2.0 11 reindeer 16
SUM 937°

a Arctic Sweden includes two counties: Vasterbotten and Norrbotten.
b Caloric needs for a normal-weight adult with a sedentary job: 2000-2500 Kcal/day.

provide exact figures but return administrative focus to the central values of
the Sami food strategies of the past: a product-oriented system that focuses
on the nutritional and caloric value of food. In this way, Table 11.1 will serve
as an illustration for further discussions.

Future food strategies for a sustainable Sapmi/
Northern Sweden

It is much easier to point out the weaknesses of a strategy than to suggest a
better solution. As the effects of climate change become more and more se-
vere, as we enter ‘the era of energy transition, combined with emission cuts’
(Jarvensivu et al., 2018), effective food strategies are key. In a recent back-
ground document ordered by the United Nations for the Global Sustainable
Development Report 2019, a group of independent Finnish scientists demon-
strate how and why market-oriented solutions will fail to adequately address
future global challenges. They conclude, ‘In the modern global economy,
states are the only actors that have the legitimacy and capacity to fund and
organise large-scale transitions’ (Jarvensivu et al., 2018, page 6). Looking
exclusively at the food system, the conclusion is likely to be the same. Food
cannot be treated like any other commodity on the market. Food is more.
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It is necessary for life. It is necessary for culture. It is necessary for human-
kind. Thus, governments must act. In Sweden, this means that two gov-
ernments must be involved: the Swedish government, which represents all
Swedish citizens, and the Swedish Sami Parliament, which represents Swe-
den’s Indigenous Sami population. Any food strategy, especially one target-
ing Sdpmi and Arctic Sweden, that excludes one of these governments will
probably fail from a practical as well as a human rights perspective.

To return to our initial question: To what extent is it possible to apply tra-
ditional knowledge of foods and the food systems of Arctic Sweden to mod-
ern food security policies? There is no simple answer. Still, as a first step, let
us try to identify some relevant lessons in pre-modern Sami food strategies.
Then, let us discuss how these lessons might be applied to national and re-
gional food strategies.

Lesson 1: Satiety is the overarching goal

Market-oriented solutions, such as those proposed by the Swedish National
Food Strategy, may indeed manage to increase production values via compe-
tition. Market solutions may foster the development of new delicacies. How-
ever, consumers will get the same amount of energy from an expensive potato
or a delicacy made with reindeer beef as they will from cheaper, less refined
versions of these foods. In the traditional Sami food system, satiety was the
overarching goal. This could be clarified in modern food policy documents;
the focus should shift from a market orientation toward a production ori-
entation. A good example of how this could manifest is the Nordic scenario
workshop study described in the introduction to this chapter (Karlsson et al.,
2018). In addition to modelling a self-sufficient organic farming system (in-
cluding a transition toward increased intake of plant-based foods), a similar
study could also analyse the impact of such a model in terms of the Nordic
Nutrition Recommendations. From a macronutrient perspective (the energy
balance between carbohydrates, protein, and fat), the model developed by
Karlsson et al. (2018) is satisfying; that is, the distribution of macronutrients
aligns with the Nordic Nutrition Recommendations (Karlsson et al., 2018).
A similar scenario model could be done in an Arctic Swedish context; such
a study should include dialogue with Sami food producers and tradition car-
riers. This would represent an important step toward defining a sustainable
food sovereignty strategy applicable to Northernmost Sweden.

Lesson 2: Increase the consumption of traditional, uncultivated,
plant-based foods

Today, Arctic Sweden relies on very few food production areas, especially for
plant-based foods, as shown in Table 11.1. All plant-based foods cultivated
in the North originate in southern latitudes; the only traditional plant-based
food item included in the current Arctic regional strategy documents (spring
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2019) is wild berries. According to the (limited) calculations presented in Ta-
ble 11.1, wild berries contribute roughly 22% of plant-based food production
in Northernmost Sweden today if counted in weight and 33% if counted in
caloric value. A tenfold increase in the harvest of wild berries — which would
only use around 50% of the available wild berry stock — would represent a sig-
nificant contribution to domestic food supply and would decrease dependence
on imported tropical fruits. Combining this with increased use of common
herbs such as fireweed (Chamaenerion angustifolium), sorrel (Rumex acetosa),
and alpine sow-thistle (Cicerbita alpine) would further increase the potential
self-sufficiency level of Arctic Sweden. Of these herbs, fireweed deserves spe-
cial attention. It is abundant all over Sdpmi and richer in protein than other
traditional herbs; with 4.7% protein, it is almost comparable to peas, which
have 5.3% (Nutritionvalue, 2019). Protein-rich herbs will likely gain impor-
tance in a climate-related societal transition toward more plant-based foods
(Poore and Nemecek, 2018). Fireweed is also an important source of vitamin
C, and plants growing at higher latitudes contain more vitamin C (Qvarn-
strém, 2006). In Sami cuisine, fireweed leaves are used with coagulated milk
in a dish called abrek-kombo, which resembles the more widely known Sami
dish gompa (Fjellstrom, 1985). Fireweed can also be prepared as a substitute
for asparagus when leaves and flowers near the stem are harvested before
midsummer and before the plant has grown taller than 15 centimetres. When
it blooms, the leaves and flowers can be used as substitutes for lettuce or spin-
ach. Later in the summer or in autumn, the starchy white part of the stem
can be used to check the consistency of soups (according to the author’s own
experience). More studies evaluating the value of traditional Sami and other
wild herbs to food strategy in Arctic Sweden are warranted.

Lesson 3: Decrease the demand for imported food

This lesson is similar to lesson 2 but expands on it. Popular staples such as
coffee, tea, cocoa, and sugar cannot be grown in Arctic Sweden. Though a
certain amount of trade may be desirable also in the future, decreasing de-
pendence on these colonial staples is another way to increase the region’s food
self-sufficiency. Fireweed, for example, can be used as a substitute for Chinese
tea; the early green leaves are harvested in mid-June to early July (before the
purple flowers have begun to bloom) and then fermented and dried. Sugar
can be avoided by a return to old preservation methods, such as drying blue-
berries and herbs and conserving lingonberries and cloudberries in water (de-
scribed in more detail in (Nilsson, 2018). In this method, clean, fresh berries
are covered with fresh water that has been boiled and then cooled; they are
then stored in closed bottles in a cool area (Figure 11.2). This method works
because of the berries’ high content of natural benzoic acid. Increasing the de-
mand for local food is also significant to limiting long-distance transportation
in the future. Today, fruits and vegetables are often transported by plane to
keep them fresh. A decreased demand for imported food staples, combined by
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Figure 11.2 Soaking in water is a traditional way to preserve lingonberries. Today,
this staple is usually stored in glass bottles and cans.

an increased demand for local wild and cultivated berries and plants, would
thus significantly decrease the carbon dependence of the future food system.

Lesson 4: Use the full potential of animal-based foods

For animal-based foods, the main lesson from the traditional Sami food
system is the need to use the full potential of animals after slaughter. Blood
and intestinal fat from reindeer and other game are nutritious traditional
foods that are rarely found in dishes in Arctic Sweden today. An organic
farming system like the one suggested by the scenario workshop described
earlier (Karlsson et al., 2018) would provide adequate macronutrients but
insufficient micronutrients. That is, according to the calculations shown in
this paper, six of the twenty micronutrients listed in the Nordic Nutrition
Recommendations would not be produced in sufficient amounts for the
population. Thus, residents would need to take supplements to obtain ade-
quate amounts of vitamins A and D, riboflavin, iodine, iron, and selenium
(Karlsson et al., 2018). This shortcoming is probably due at least partially to
the workshop’s normative decision to decrease the amount of animal-based
food but still accept more food waste in this sector than in plant-based hu-
man food production. Animal fat and intestines are rich in vitamins A and D
and in iron. Fish and intestinal foods are rich in selenium and iodine. There-
fore, a repeat of this kind of model in a Northern Swedish context would
need to include alternative strategies for maximising the nutritional value of
animal-based food. Food waste that is not used for human food could also
be used as a raw material to produce micronutrient supplements rather than
being recirculated as biogas. This is particularly important when society’s
goal is to decrease the use of and need for animal-based foods.



Some reflections on Swedish food strategies 215
Lesson 5. Avoid feeding animals with potential human food

An important method for reducing food waste is to define strategies for who
eats what and to clearly distinguish human food production from animal
feed production. Today, almost all cereals produced in Arctic Sweden are
used solely for animal feed. In early 1900s, cereals were grown mainly for
human consumption. In Northernmost Sweden, grass, sedges, straw, rein-
deer lichen, and other herbs and leftovers that ruminants cannot easily di-
gest were prepared for animal consumption by adding salt and boiling the
mix into a brew called ddjda, a loose soup prepared on a stovetop directly in
the barn. According to folklore, the governor of Norrbotten County tried
to stop this practice in the early 1900s because he thought ddjda was unhy-
gienic. The governor granted financial support to a poor settler in the parish
of Arvidsjaur, Norrbotten on the condition that the settler would immedi-
ately stop feeding ddjda to his cattle. The settler refused, and no support was
provided to him (Bergqvist et al., 1908). My mother was born in 1939 and
grew up in Mal&, near Arvidsjaur. She reports that all the settlers in her fam-
ily’s neighbourhood had stoves in their barns and regularly prepared ddjda
for their cattle on these stoves. In the 1950s, ddjda was commonly flavoured
with sweet molasses from the south; again, my mother reports that the cattle
enjoyed this sweetened dojda. Karlsson et al.’s (2018) Nordic scenario work-
shop study proposes that animals should be fed by by-products of human
food production (Karlsson et al., 2018). Merging parallel modern practices
with traditional knowledge about the preparation and use of ddjda could be
a topic of future research on food security strategies for Arctic Sweden. If
successful, such actions would likely partially or completely eliminate the
‘food versus feed’ competition between humans and domestic animals.

Lesson 6. Promote knowledge and relationships

Building sustainability through knowledge and relationships is an impor-
tant lesson to learn from the past. In this context, knowledge must include
new scientific solutions as well as traditional knowledge, or darbediehtu. At
universities, researchers continuously produce new scientific knowledge and
transfer this knowledge to their students. Some of those students may be-
come researchers who can further problematise, expand, or abandon a given
intellectual challenge. The transfer of arbediehtu, however, follows another
path. A prerequisite for drbediehtu transfer is acting or working together,
side by side. The learners follow the footsteps of the knowledge carrier, ob-
serving, imitating, and developing their own skills (Nutti, 2018). To improve
Arctic Sweden’s food sovereignty, some skills must be more effectively trans-
ferred to future generations. These include gathering skills for harvesting
wild berries and plants and horticultural skills for increasing self-sufficiency
on a family level. In the early 1900s, school holidays often aligned with har-
vests in Arctic Sweden; the autumn ‘berry picking holiday’ was followed by
the ‘potato harvesting holiday’. Schoolchildren also often contributed to the
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school’s food supply by picking berries as an outdoor school activity. These
berries were later served to them for school lunch. Similar practices could
be reinstated today. To encourage and teach the population (and especially
young people) to gather wild berries and herbs, these activities should be
strategically promoted in schools and other suitable arenas.

Relationships are also an important element in this kind of knowledge
transfer. In Sweden today, the relationships between Swedish citizens and
the Sami people must be strengthened on a governmental as well as soci-
etal and individual level. Today, the Swedish educational system largely
ignores teaching about Sami society (Svonni, 2015). Teaching future gen-
erations to appreciate the traditional survival knowledge shared between
Sami and non-Sami settlers throughout history will be a core element of
knowledge-based strategies for food sovereignty in the Sapmi of the future,
which will be affected by climate change and continuously changing.

Conclusion

To summarise, future sustainable food strategies for Sapmi/Northern Swe-
den should be outlined and agreed upon in collaboration by the Swedish
government and the Swedish Sami Parliament. Such strategies should be
product-oriented, ecological, in balance with nature, and based primarily
on plants and animals adapted to an Arctic or sub-Arctic boreal climate
zone. They should specify caloric values and nutrient values and include
a traditional, local perspective, and strategies for waste-reduction. They
should also promote knowledge sharing from different knowledge systems
and strengthen the relationships among all inhabitants in the area.
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12 Bridging food security gaps
in the European High North
through the Internet of Food

Dele Raheem, Borja Ramis Ferrer,
and Jose L. Martinez Lastra

Introduction

Today’s interconnected global food system involves a complex supply chain
that is prone to risks due to regulatory barriers, disruptions because of eco-
nomic instability, variations in consumer demand, and the effect of such
variations on food production and sustainable development (Sowinski
2012). To achieve sustainability, reduce waste, and ensure the efficient use
of resources, changes are required in food supply chains, starting with lo-
cal suppliers and processors (Derqui et al. 2016). The global food system
is wasteful and inefficient, and gaps in access to food have created food
insecurity in many parts of the world, including the European High North
(EHN) (Godfray et al. 2010; FAO 2017). These gaps comprise food security
and also food safety, such as food waste, the failure to track the origin of
foods, and compromised safety and quality in processed food products.

Food is a multi-dimensional expression of culture, identity, and commu-
nity (Dey et al. 2019). Food security issues in the EHN share common ele-
ments with other, more frequently studied circumpolar zones, such as the
Canadian Arctic and Alaska (Ford 2006; Chan et al. 2006; 2 Lambden et al.
2007; Natcher 2018). These elements include colonialism, the exploitation of
natural resources, the Westernisation of food systems, and the disappear-
ance of Indigenous self-sufficiency (Duhaime and Godmaire 2000). Food
security for the EHN has nutritional and sociocultural aspects. Indigenous
perceptions of livelihood security in the region are grounded in Indigenous
socio-cultural traditions and the special relationship of Indigenous People
to ancestral territories and resources (Nuttall et al. 2005). Food and its pro-
curement and consumption are often linked to culture and identity, as well
as to social, economic, and political organisation (UNHCR 2010).

The Internet of Food (IoF) has been identified (Poppe et al. 2015; Sund-
maeker et al. 2016; Dooley et al. 2018) as a novel solution which may help bridge
knowledge gaps in food traceability by making pre- and post-processing
from farm to table more transparent. It will foster co-creation by food
businesses by encouraging the use of digitisation to promote Indigenous and
local socio-cultural traditions (Sundmaeker et al. 2016; Koistinen et al. 2017).
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Some of this co-creation can be implemented through social engagement
with consumers, responding to consumers demands (e.g., in more informa-
tive packaging labels), and possibly with smartphone apps related to the food
system. However, it is important that the link between food and culture is not
lost in the digital disruption of this region’s food system. Digitalisation can
capture the narratives behind local food processing. Smart approaches can
also contribute to sustainable rural development (Prause and Boevsky 2015),
as well as assuring customers of the authenticity of organic food and helping
detect food fraud. The existing literature on food security in the EHN was
reviewed to identify gaps in the region.

This chapter addresses current gaps related to food security in the EHN.!
Bridging these gaps will require appropriate governmental policies. Digital-
isation and mobile communication are regulated by three national policies
in the EHN: those of Finland, Sweden, and Norway. It is necessary to iden-
tify the role of big data on consumer food choices and to define the rela-
tionships among climate change, digitalisation, and consumer food choices.
After identifying the food security gaps in the EHN, this chapter describes
how the IoF could bridge these gaps. It then analyses the impact of climate
change and of food choices in the EHN in the overall food system of the
region. Then the chapter calls for food businesses in the EHN to engage in
co-creation using the IoF. Finally, the chapter presents the future outlook
for the IoF.

Food security gaps in the EHN

The four main pillars of food security are food availability, accessibility,
utilisation, and stability (FAO 2008). However, more research is needed on
the nutritional, sociocultural, and economic needs of communities so that
previous definitions of food security can be expanded to encompass not only
the availability of food but also elements of food quality (Chan et al. 2006;
Loring and Gerlach 2009; Beaumier and Ford 2010). Food regimes, that is,
the role of agriculture and food in different stages of the world-capitalist
economy, are examined by Soldevila Lafon in Chapter 10 of this book.
Food quality and access are particularly relevant in the EHN and other
Arctic communities; in these areas, traditional foods have cultural and die-
tary significance (Nuttall 1992). Wild berries, such as Rubus chamaemorus
(cloudberry), Vaccinium uliginosum (bilberry), Vaccinium vitis-idaea (lin-
gonberry), Rubus idaeus (raspberry), and Vaccinium oxycoccus (cranberry),
are widely gathered in the EHN. During the berry growing season, they
are eaten fresh and preserved for later use (Cormier and Raheem, 2018).
Family gardens provide fresh potatoes, strawberries, blackcurrants, onions,
and root crops in many regions across the EHN. Mushrooms and herbs
can easily be gathered from the forest and often form part of traditional
meals in the EHN. Reindeer meat is the most prevalent and important meat
produced in the EHN. Other native animals such as elk, rabbits, fowl, and
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waterfowl are eaten less in the EHN because of the low numbers of wild
game of these species (Miiller-Wille 2008). However, the impacts of climate
change on marine and terrestrial ecological dynamics are threatening ac-
cess to these traditional foods in the EHN and the entire Arctic region (Ford
et al. 2014). Most reports on the current state of adaptation in the Arctic
are from North America. Only a few adaptations have been documented
in the European or Russian Arctic, and most studies of these regions focus
on business, the economy, or infrastructure (Prowse et al. 2009; Ford et al.
2014; Loboda 2014). There are research gaps on the capacity of Arctic com-
munities to adapt to climate change or on the nature of their vulnerability
to it (i.e., who and what are vulnerable?). Anticipatory adaptation planning
will probably be limited until these gaps are identified and addressed (Ford
2009; Ford and Pearce 2010). Thus, there is a need to identify adaptation
strategies and examine their effectiveness in reducing the vulnerability of
traditional food systems to climate change. The costs and benefits, including
broader non-climatic benefits, of such strategies must also be assessed.

An important way to preserve the culture and tradition associated with
local, traditional foods is by adding values to these foods. Digitalisation can
boost value addition in the EHN, enhance consumer experiences, and help
interest younger people in traditional foods. This could empower local com-
munities by creating jobs, thus ultimately strengthening food sovereignty in
the region (Hautaméki et al. 2017; Kuokkanen et al. 2018). Increased food
production and processing in the EHN would in turn improve the social
and economic conditions of local communities. Small and medium-sized
enterprises (SMEs) are drivers for innovation and proactivity, and they will
play an important role in local economies and in the competitiveness of the
region. The potential of digital technology to create a unique brand for Arc-
tic local foods can be strengthened through cross-border cooperation that
investigates the possibilities of shared practices amongst different business
enterprises (Natcher 2018).

However, the countries of the EHN (Finland, Sweden, and Norway) have
different national policies regarding human activities that are likely to af-
fect food security and food safety (e.g., mining, forestry). Moreover, the
region is characterised by long distances between communities and lower
populations than the southern regions of these nations. EU policies, such
as the common agricultural policy (CAP), do not apply to Norway. Thus,
the region will need to harmonise (especially with Norway, which is not
an EU member) a common EHN strategy for the smart manufacturing of
traditional foods.

The traditional food culture portrayed in the Indigenous Youth, Food
Knowledge & Arctic Change (EALLU) cookbook (ICRH 2018) can be com-
bined with scientific knowledge of reindeer husbandry to ensure new ways of
developing the economy of reindeer herding and the nutrition of the thirteen
Indigenous Peoples of the Arctic (Nenets, Sami, Chukchi, Koryak, Dolgan,
Evenki, Even, Yukagir, Dukha, Inuit, Aleut, Gwichin, and Athabaskan).
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A combination of traditional and scientific technologic knowledge about
food harvesting, storage, distribution, and preservation will support sustaina-
bility in many parts of the world including the circumpolar region (FAO, 2013).
The West Nordic countries® are working together to support artisans in the
food sector, they help artisans share knowledge and experience by providing
access to consulting (Valsdottir 2016). This is carried out under the Nordbio
Innovation Project,® which supports over 50 food producers.

Processing food from farm to table in ways that match consumer trends
can be supported by systems that connect all participants. Technologies
such as digital watermarks and enhanced barcodes allow products to carry
information and help enhance the user experience even after the customer
leaves the store (Wara and Dugga 2014).

Digital technology helps satisfy consumer safety concerns and minimise
recalls of packaged foods. Food manufacturers can also use cloud-based
technologies for quality management. Cloud-based technology will enable
consumer packaged goods to improve supply chain operating platforms by
connecting producers directly with retailers. The low population density in
the EHN and the ease of managing the EHN low amount of data make dig-
italisation an attractive way to bridge food security gaps.

Using the IoF to bridge food security gaps

In the first industrial revolution, water and steam mechanised production. In
the second, electrical energy enabled mass production, and in the third, elec-
tronics and information technology automated production. The fourth indus-
trial revolution builds on the third revolution, which is the digital revolution
that has been taking place since the middle of the last century (Sentryo 2017).

The explosion of Information and Communication Technologies (ICTs),
along with its attending high-speed computation and mobile connectivity,
has unleashed a global conversation about needs, values, and aspirations
around food and food systems (WEF 2018). One emerging technology trend
is the effort to realise the Internet of Everything (IoE), which would connect
all resources in the value chain, collecting and processing information as
goods are produced (Ramis Ferrer and Martinez Lastra 2017; Zheng et al.
2018). The collected data are stored in large repositories that, in turn, must
be accessed by data processing engines that may be used for retrieving or
even producing implicit information. This requires drawing on several fields
of study, including knowledge representation and reasoning, Big Data, and
analytics. In the IoE, industrial equipment and a product’s lifecycle can be
monitored, enabling humans and machines to react to malfunctions and
improve processes (Ramis Ferrer et al. 2014; larovyi et al. 2016).

This leads to the IoF, which is an emerging area that focuses on the digital
aspects, technical innovations, and new data layers around food. These dig-
ital additions could change the global food system (Falstrom and Jorgensen
2015). Like the IoE, the IoF could be implemented to make food traceable,
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transparent, and trustworthy and to empower consumers to obtain person-
alised food that caters to individual food, diet, and health choices (Lange
2017). This could be accomplished with the information that are continuously
gathered in a product’s lifecycle. However, compared to other services, the
food industry has been slow to take advantage of Internet technology. Imple-
menting the IoF in the near future will significantly impact several aspects of
the food system. For example, there are technological initiatives to implement
farm to fork (F2F), which would allow consumers to trace foods from produc-
tion to consumption and access information from the entire food lifecycle.

Increasing interest in redistributed manufacturing in the EHN and other
circumpolar regions will require food businesses to adapt to digitisation and
tap into the benefits of the superhighway IoF. Big Data and digital technol-
ogy will be integral to consumers’ everyday lives very soon; devices that can
monitor health and highlight the role of nutrition in diet to promote health
are already common. The trade-offs of sharing data can help minimise the
environmental impact of food processing in the local economy. Therefore,
using digital technology to predict consumer trends can make food busi-
nesses more efficient, sustainable, and transparent.

Another aspect of food safety relates to the use of pesticides, chemical
preservatives, and food fraud and tampering. The widespread implications
of these food safety gaps are evident from recent food scandals such as Su-
dan dye, salmonella found in eggs, horse meat sold as beef, and fipronil
found in eggs.

In the future, consumers will need to make informed choices about what
to purchase and eat. This means they will need to obtain trustworthy infor-
mation from food producers. The IoF digitalisation of food production can
enable this. For example, in precision agriculture, wireless sensor networks
(WSNs) using low-cost sensors measure the soil moisture, plant biomass,
and local climate conditions. This makes it possible to improve the facilities
where food is grown and/or produced (Wang et al. 2006). Fields and even
livestock are set to become sources of high-quality, real-time biophysical
data. The intelligence and autonomous behaviour of digital solutions will be
game changers; sensors in the soil and the air can conduct surveillance, man-
age resources efficiently, and improve workflows in food and agriculture.

The IoF implements standard computable languages to create reposito-
ries of information, such as ontologies for describing food sector domain
knowledge. Shishaev et al. describe ontology-based information for food
security in the western Russian Arctic zone in Chapter 8 of this book. To ef-
fectively digitise food, everything from food processing plants to farms and
grocery stores must be part of the same ecosystem. For example, a smart
surveillance system to monitor food environments and fight food crime by
tracking raw materials and commodities with sensors could be developed.
However, there are concerns about the implications of mixing internet de-
vices with the food supply, especially regarding malicious access and cyber-
attacks. Therefore, before deployment, IoF solutions should be validated
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using risk assessment and threat modelling techniques (Ramis Ferrer et al.
2017). However, a discussion of this issue is outside the scope of this chapter,
which considers the ways the IoF can bridge food security gaps. Cybersecu-
rity is critical and will be addressed in the design and development phases.

In the future, food security and safety in the EHN region will place more
emphasis on the soil, air, and water as the most important inputs for the
animals, fish, and plants that are grown, raised, and harvested in the re-
gion. A low-cost optical-chemical technique that uses smartphone cameras
to detect bacteria on food or in water samples is already under development
(Pearson et al. 2018). Organic farming in the EHN hold much promise for
high quality organic foods, and the IoF offers a good opportunity to protect
such foods from fraud with the use of digital technology. Natural and or-
ganic foods are becoming trendy in Europe and in emerging economies. As
incomes increase, consumers become more willing to pay a little more for
quality organic products that help improve their quality of life. Therefore,
digital access to information on the origin of foods and the conditions under
which foods were grown and harvested will be attractive to consumers.

Another key area for the future is the relationship between diet and hu-
man genetics, which is helping shape the personal nutrition and medicine.
For instance, for a consumer with a polymorphic MTHFR gene, a lasa-
gne could be prepared with more folate and more B-12 (Cechini 2017). The
amount of calcium oxalate could be reduced for a consumer who is likely to
get kidney stones. Consumers who refuse to eat food grown with phosphates
can obtain information about the nutritional content of their food and even
have a machine that makes personalised meals for them.

The value opportunities of Industry 4.0 can be described with the data —
information — knowledge —wisdom (DIKW) model. Each stage builds on the
next one and adds more value. Figure 12.1 shows how actions and decisions
move from data (D) to information (I) to knowledge (K) to wisdom (W).

We argue that food industries will benefit from using analytics driven by
Big Data to make critical decisions about pricing, product promotion, prod-
uct development, and demand forecasting. Other benefits include improved
product innovation, more effective sales, enhanced margins and profitability,
extended customer reach, increased marketing return on investment (ROI),
and greater customer satisfaction and loyalty. The following steps have been
identified in the decision-making process using Big Data (Edwards 2017):

a  Use data analytics tools to understand customer preferences to stock or
serve the right products at the right time,

b carefully analyse collected data to uncover and address trends that may
help or hurt the business,

¢ look for and evaluate promising new data analytics technologies and
methods to keep pace with competitors and customer demands, and

d allow managers to access data and make quick changes based on the
insights they receive.
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Industry 4.0 - a staged approach with value opportunities
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Figure 12.1 Value opportunities at each stage (adapted from i-SCOOP 2018; https://
www.i-scoop.eu/industry-4-0/).

Climate change and the choice of food products in EHN

Diet change is one part of a successful climate change mitigation policy,
and policies to improve the food system are also aimed at mitigating climate
change (Héllstrom et al. 2017). In the future, it will be important to choose
healthy diets that are also environmentally healthy. This is addressed in the
previous chapter (Chapter 11 of this book) in Nilsson’s reflection on Swedish
food strategies from a Sami and an Arctic perspective.

Current trends in food choices point toward increased environmen-
tal impacts, and consumers’ food choices affect the climate (Carlsson-
Kanyama and Lindén 2001; Carlsson-Kanyama 2004). Previous studies
(e.g., Carlsson-Kanyama 1998; Carlsson-Kanyama et al. 2003; Engstrom
et al. 2007) have shown that food and diet choices can influence the en-
ergy requirements for the provision of human nutrition and the associated
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greenhouse gas (GHG) emissions. The GHG emissions of meals with similar
caloric content may differ by a factor of two to nine (Carlsson-Kanyama
1998; Engstrom et al. 2007). An analysis of the energy inputs required to pro-
duce a large number of food items showed that different meals with similar
nutritional value required GHG emissions that differed by up to a factor
of four (Carlsson-Kanyama et al. 2003). All these studies have concluded
that certain foods, such as animal products and vegetables produced in
resource-intensive ways, require more resources and cause more pollution
than other foods.

According to a Swedish study comparing farm-to-table emissions for 22
common food items, fresh vegetables, cereals, and legumes have the lowest
emissions (Carlsson-Kanyama and Gonzalez 2009). The study found that
meats and fruits transported by air have the highest total GHG emissions;
eggs, certain fish, and frozen vegetables are in the midrange. Animal prod-
ucts range from 1.5 to 30 kg of GHG emissions/kg of food, and herring
and eggs are on the lower end of the animal products (Carlsson-Kanyama
and Gonzalez 2009). The study concludes that shifting toward a more plant-
based diet could substantially contribute to mitigating GHG emissions.
Another study of US household food purchases examined the association
between the food-related GHG, household food spending patterns, and so-
ciodemographic characteristics (Boehm et al. 2018). Households that gener-
ated the highest levels of GHG emissions spent a larger share of their food
budget on protein-rich foods (Boehm et al. 2018). In Finland, food choices
constitute one-sixth of the average carbon footprint of a Finn. On annual
average, a standard meat-based diet in Finland produces 1.5 tonnes of car-
bon dioxide (CO,), a vegetarian diet 0.9 tonnes, and a vegan diet 0.5 tonnes
(Salonen et al. 2018).

Food choices are largely dictated by tradition and by what is locally pro-
duced or available in the EHN region. Community-led initiatives can im-
prove food security and sovereignty (Herrmann et al.; Chapter 14 of this
book). It is vital to discourage food imports, especially of foods that are
nutritious and locally available in the EHN. In recent years, industrial
food and agriculture have been driven by fossil fuels and have depended on
chemicals to extend the shelf lives of food items. The EHN will need to en-
courage investments in locally available food that can promote a resilience
and health in the climate and in local food and water.

In modern agriculture, insecticides are used extensively to manage insect
populations and protect crops. Despite heavy regulation, misuse occurs,
meaning that insecticides sometimes make their way into the surrounding
environment via the air, water, or soil, ultimately entering the food chain.
Once present, insecticides can have adverse health effects on humans in the
area — or, due to the globalisation of industrial farming, over a wide area.
The common insecticide fipronil was found to have contaminated millions
of eggs that were subsequently distributed to 15 EU countries, Switzerland,
and Hong Kong (WHO 2018). In July 2017, it was announced that fipronil
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had been mixed with another formulation and applied to chickens to protect
them from ticks, lice, and fleas. In some cases, both the treated poultry and
their eggs contained over 200 times the European Union’s maximum residue
levels (MRL) of fipronil and its metabolite, fipronil sulfone. Due to this con-
tamination, a quick and reliable method for determining the presence and
concentration of the insecticide in eggs, egg products, and possibly chicken
meat as well is needed.

Food packaging labels contain nutritional information in the list of ingre-
dients. Consumers are keenly interested in innovative ‘clean labels’, which
are natural and free of chemical preservatives. Food choices often affect
how food and nutrition promote consumer health.

Call for co-creation of and engagement in the
IoF by EHN food businesses

The food sector will benefit from co-creation and sharing best practices
regarding how digital methods can enhance consumers’ trust in food and
provide warnings when required in case of adulteration and frauds. Trust
comes into play at a number of points in the food system: product infor-
mation, product relationships (i.e., other products from the same manufac-
turer), geographical location of manufacturer and the detection of fraud
or manipulation. Food business operators will gain consumers’ trust when
they provide official verifications and validations, endorsements, crowd an-
notation, and digital signatures. Digitalisation is expected to change con-
sumption and purchasing behaviour (Su 2017). Information on the origins
of food and on the conditions in which it is grown and harvested will benefit
consumers. Exports to new markets will also benefit from networking and
cooperation, activities that are also aided by digitalisation.

As manufacturing becomes increasingly globalised, customer-oriented
manufacturing could improve service quality and competitiveness, par-
ticularly for SMEs. It is necessary to preserve the cultural and Indigenous
knowledge associated with traditional and local foods in the EHN while
promoting them through digitalisation. Ideally, natural food products could
be cultivated or extracted even more efficiently in laboratories. Distributed
manufacturing would support this kind of production.*

The ongoing discussion around the Internet and food aims to construct a
framework for discussing how to facilitate openness and innovation in the
food industry with the goal of feeding the planet in a healthy and sustainable
way. The data structure can secure a common understanding and approach.
Shared co-creation will emphasise data structures for food, asking if there is
an existing one that should be implemented more broadly and how different
data structures interact with other pieces of the digital puzzle. Specifically,
the following questions will need to be answered: Is there an existing meta-
data description covering all aspects of food or are there many metadata
descriptions? Are there any areas not covered by the gathered metadata? Do
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the existing descriptions follow a global standard (existing or de facto)? Could
the descriptive standards be unified into one metadata standard suitable for
digital distribution? Which fields or field types should be included in the
metadata standards? (Félstrom and Jorgensen 2015).

Digital solutions to gaps in the food system of EHN countries are on the
rise. A few examples are worth mentioning. Wolt is a Finnish technology
company that offers food delivery services in Finland, Sweden, Estonia,
Denmark, Lithuania, Latvia, Norway, Georgia, Hungary, Czech Republic,
Poland, Croatia, Greece, Israel, and Serbia. Wolt helps customers discover
and order great food from nearby restaurants. It is promoted by the national
Finnish airline (https://www.finnairshop.com/en/wolt).

Smartcart in shopping centres helps customers quickly and accurately
identify products from the barcodes. It seeks to bring the benefits of
self-checkout to the shopping cart itself. Smartcarts will soon be updated
with top-of-the-line barcode scanning created by Swiss IT pioneers Scandit,
adding a new dimension to an already slick shopping experience (Smartcart
2019).

A peer-to-peer (P2P) network that partially covers the Barents region is
the retail and distribution model (REKO) system, which implements a new
model of sustainable marketing channels based on social networking ser-
vices (SNS) interactions. The system unites small food producers, farmers,
and consumers and ‘offer[s] consumers a way of ordering products directly
from the producer, without the need for middlemen’ (Raheem et al. 2019).

Another new technology is hyperspectral frame camera systems used for
precision agriculture and for land use, vegetation, and forestry surveys. The
device and the software are under continuous development, and the goal is
to develop the technology so that it can function in narrow band indices and
provide highly accurate remote sensing from a spatial and radiometric point
of view (Mikeldinen et al. 2013).

Biocode Finland provides services to help food companies, farmers, and
consumers make ecological food choices based on carbon footprint. The
code provides information about how products are made and how efficiently
they are produced (Biocode, 2018).

Cloud manufacturing (CManufacturing) is regarded as the next genera-
tion of manufacturing models (Xu 2012). It enables ubiquitous, convenient,
and on-demand network access to a shared pool of configurable manufac-
turing resources (e.g., manufacturing software tools, manufacturing equip-
ment, and manufacturing capabilities) that can be rapidly provisioned and
released with minimal management effort or service provider interactions
(Xu 2012). CUsers gain access to the CComputing concept, manufacturing
infrastructure, platform, and software application. In this system, all the
objects and features of production function as a service.

The project ‘Digital architecture as a roadmap for food business opera-
tors in Lapland’ draws a roadmap for small and medium food businesses in
Finnish Lapland to embrace digital solutions. It is funded by the European
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Agricultural Fund for Rural Development; the main goal of the project is
to spread the knowledge and abilities acquired through digitalisation for
small- and medium-sized businesses. It also helps entrepreneurs face the
challenges of digitalisation. Digitalisation can help to promote the tradi-
tional and cultural features of the Arctic thus providing businesses in the
food sector with a competitive edge.

Adding value to local and traditional foods is an important way to pre-
serve the culture and tradition associated with these foods. This will help
empower local communities by creating jobs, thus strengthening food sov-
ereignty in the EHN. The IoF could increase the percentage of sustaina-
ble production and thus bridge existing food security gaps. It will also help
improve the social and economic conditions of communities in the region.
Digital technology will enhance the unique brand of local foods through
cross-border cooperation that takes advantage of shared practices amongst
business enterprises in the region.

Concluding remarks and future outlook

The EHN is in the forefront of innovation in the application of 5G networks
and digital technology. In the very near future, it will be possible to make
food safer through efficient data management and the use of accurate, rapid
bacteria-detecting chips. The adoption of the IoF will help close food security
gaps and is therefore crucial to human health and the health of the planet.

Digitalisation is one piece of resilient strategies to environmental change.
It can promote the efficient use of resources, reduce waste, and improve
symbiotic relationships in the food value chain. In the future, obtained dig-
ital indicators can be used to design flow charts describing the overall food
value chain; this will help make the value chain smarter, more efficient, and
more cost effective. Such metrics will be mapped to key performance indi-
cators like those adopted in other industries to monitor and make decisions
about productivity and sustainability.

To successfully leverage the export potential of its traditional foods, the
EHN must strengthen local networks that encourage cooperation in the dig-
ital sector. Cross-border collaboration will need to address international
codes of conduct for data storage and sharing.

Notes

1 Here, the European High North is defined as the northernmost parts of Fin-
land (Lapland), Sweden (Norrbotten), and Norway (Finnmark, Troms, and
Nordland).

2 The Faroe Islands, Greenland, and Iceland.

3 The project focuses on product development in Iceland, Greenland, and the
Faroe Islands, building on the work of the Nordic project Arctic Bio-Economy.
It encourages SMEs and entrepreneurs who develop food products to use local
bio-resources.
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4 Distributed manufacturing, also known as distributed production, cloud pro-
ducing, or local manufacturing, is a form of decentralised manufacturing in
which a network of geographically dispersed manufacturing facilities coordi-
nate their activities using information technology.
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13 Food security and
fertiliser supply

The role of Arctic deposits!

Hinnerk Gnutzmann and Piotr Spiewanowski

Introduction

In 2008, during the most recent food crisis, food commodity prices rose by
an average of 45% within a few months. This drastically reduced the real in-
comes of the world’s poor, who spend approximately half of their income on
food, and led to food insecurity and social instability in the developing world
(Timmer 2010). While food prices have fallen since then, food prices continue
to be volatile, and finding policy responses to agricultural price spikes remains
an important challenge for food security research (see Grote 2014 for a survey).

This chapter addresses the cost-push causes of high food prices and the
potential of mineral resources in the Arctic to mitigate these negative im-
pacts. Since the second half of the twentieth century, agricultural yields have
increased greatly due to the Green Revolution; drastically increased use of
fertilisers is a central tenet of this revolution. It is estimated that up to 50%
of the world’s agricultural yield can be attributed to fertilisers (Stewart et al.
2005). Thus, securing the availability of affordable fertiliser has become a
key piece of the food security puzzle (Gnutzmann and Spiewanowski 2015).

Fertiliser consists of three nutrients: potassium, phosphorus, and ni-
trogen; they must be used in conjunction for optimal results. The first two
nutrients are found in minerals. Thus, access to reserves is an important
concern for the supply of these fertilisers. Producing the third major nutri-
ent depends largely on energy, so the issues are different. According to Lieb-
ig’s law in biology, it is not possible to substitute one nutrient for another:
plant growth is limited by the most deficient nutrient. Thus, to ensure food
security, supply of all three nutrients must be assured.

For mineral fertilisers, the risks to supply security are less related to the
depletion of deposits than to supply interruptions, which may occur due to
the concentration of deposits in small, specific regions. The bulk of world
potassium production comes from a few mines in just three countries; this
is discussed in more detail below. A single country — Morocco — holds over
70% of global phosphorus reserves. Thus, other reserves of these minerals
outside the primary production locations can significantly boost resilience
of supply. Arctic phosphorus deposits may play an important role in this.
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While this chapter focuses on the role of fertiliser, particularly phos-
phates, in assuring food security, it is important to acknowledge the
broader economic and environmental issues associated with heavy fer-
tiliser use. First, beyond its downstream effects on food production, the
fertiliser industry itself has considerable economic importance. It is esti-
mated that global fertiliser sales are valued at more than 190 billion USD
per annum (Soil Week 2016). Moreover, mining for fertiliser nutrients can
have serious local environmental impacts (UNEP 2001). In addition, ag-
ricultural use of fertilisers can lead to environmental degradation; this is
discussed briefly below.

This chapter first reviews the connection between food security and fer-
tiliser supply. It then examines mineral fertilisers and describes the global
reserves of phosphate rock (phosphates), and potash (potassium). These
minerals are geographically highly concentrated. Next the chapter reviews
the available phosphate reserves in the Arctic region in detail. Finally, it
discusses the potential contribution of Arctic phosphates to food security,
with a particular focus on EU food security.

Fertiliser supply and food security

Fertiliser is essential to sustaining crop yields. Stewart et al. (2005) con-
ducted a meta-study of previous long-term studies of crop yield responses
to fertiliser application. They found that, conservatively estimated, at least
30%-50% of crop yield is attributable to fertiliser application. Therefore,
continued large-scale application of fertiliser is required to sustain a grow-
ing world population. Encouragingly, there is also evidence that the effec-
tiveness of fertiliser has increased over time, with some studies finding a
35% increase in the United States from 1980 to 2000. Stewart et al. argue
that this improvement can be attributed to several factors, including better
farm and nutrient management as well as changes in crop genetics.

The intensive use of fertiliser is reflected in its cost share. The U.S. De-
partment of Agriculture collects data on commodity costs and returns that
demonstrate this point. For major crops, fertiliser accounts for 20% (for cot-
ton) to more than 40% (for corn) of operating costs.

A time series analysis suggests that fertiliser price changes are passed
through to agricultural crop prices to a very high degree. This means that
an increase in fertiliser costs leads directly to a cost-push increase in food
commodity prices. To test this hypothesis, we estimate a time series model
in Gnutzmann and Spiewanowski (2015). The goal of our model is to isolate
the cost contributions of fertiliser and energy to food prices, using annual
price indices provided by the World Bank’s Global Economic Monitor. Fol-
lowing the literature, standard controls for time trends and manufacturing
cost inflation are used in the model. The structure of the model allows us to
estimate the cost shares of individual production factors from the available
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price data. We found that fertiliser accounts for 42% of cost in the World
Bank’s general food price index.

These findings are consistent with a competitive market for agricultural
production. In a competitive market, prices reflect marginal cost. Thus, any
changes in marginal cost — as proxied by operating cost — should lead to a
one-for-one increase in commodity prices. For crops, this implies that the cost
push of fertiliser should be large, and the empirical results indeed confirm this.

Fertiliser supply may be constrained in the short run by disruptions or
in the long run by the depletion of mineral resources. It is important to
distinguish these two causes because the needed policy responses differ
significantly. Therefore, the next section will discuss the role of long-term
supply and deposits; this section will focus on the short term. Here, again,
a nutrient-specific approach is necessary. Nitrogen prices closely track nat-
ural gas prices (Gnutzmann and Spiewanowski 2019). Thus, although there
is significant price variation in the market, supply-side policies to stabilise
nitrogen prices are unlikely to impact the factors underlying nitrogen prices
as nitrogen production constitutes only 3% of global natural gas demand.

On the mineral side, supply shocks are more likely to be due to imper-
fect competition or the formation of cartels. Taylor and Moss (2013) provide
strong evidence for the importance of imperfect competition in fertiliser
markets. Just a few potash mines produce the bulk of world output. Fur-
thermore, on the potash market, these few producers form a legal cartel that
sets production quotas that hold global prices well above the competitive
equilibrium (Gnutzmann, Kowalewski and Spiewanowski. Forthcoming).
Phosphate rock also has a long history of cartel episodes.

Since fertiliser markets are globally integrated, individual regions may be
large net importers of nutrients. This dependence on foreign imports requires
close attention in a study of regional fertiliser supply security. Indeed, 88% of
phosphate rock used in the EU is imported (mostly from Morocco, Russia,
Syria, and Algeria). There are no substitutes for phosphorus, and it is rarely recy-
cled (European Commission 2017). The EU has acknowledged the importance
of the stability of phosphate rock supplies for the European economy; the EU
included phosphate, along with nineteen other minerals, on a 2014 list of critical
raw materials. The EU relies much less on imported potash. Thanks to mining
operations in Germany and to a smaller degree in Spain and the United King-
dom, the EU imports only 23% of potash used (European Commission 2018).

In conclusion, there is robust empirical evidence that fertiliser price
shocks pass through to food prices in the short term. Thus, fertilisers are
an important piece of the food security puzzle. Of the three nutrients in
fertiliser, phosphate rock is the most important to European food security.

Global mineral fertiliser reserves

Globally natural reserves are not under an imminent threat of depletion. Ni-
trogen is the most abundant gas in the atmosphere; using currently available
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technology, natural gas is required for nitrogen fixation, but the use of alter-
native energy sources — including renewable sources such as hydro or solar
energy — is already technically feasible with current technology. The data in
the U.S. Geological Survey (Appendix, Table 13A.1) allow us to identify the
key stylised facts of fertiliser reserves. At current rates of consumption, ex-
isting proven reserves of potassium should last for more than 70 years. Cur-
rent consumption of phosphate rock could be sustained for more than 200
years at current rates. Moreover, in spite of ongoing exploitation, known re-
serves for these minerals have not declined in the past two decades, because
new deposits were discovered at the same rate or even faster than existing
resources were depleted. Therefore, compared to other natural resources,
such as oil, the depletion of mineral fertiliser resources is not an imminent
concern. This is reassuring news for food security, even with the more re-
alistic assumption that continued population growth will increase future
consumption rates.

The sustainability of mineral fertiliser reserves has been in doubt quite
recently. Global interest in phosphorus peaked in the late 2000s when a
fivefold increase in phosphate rock prices led to concerns about depletion:
Perhaps the world had reached ‘peak phosphorus’ and needed to cope with
dwindling availability of fertiliser in the future. The Global Phosphorus Re-
search Initiative, led by Swedish and Australian scientists, predicted in a
widely distributed paper that phosphorus production would reach its peak
around 2030 and that global reserves would be depleted in 50—-100 years
(Cordell et al. 2009). However, soon after that publication, the U.S. Geolog-
ical Survey updated its phosphate rock reserves estimates, from 15 billion
tonnes in 2009 to 70 billion tonnes in 2018. This significantly postponed the
threat of phosphate rock depletion.

The risk of resource depletion could be further decreased by an in-
crease in recycling and resource use efficiency. However, despite recent
advancements in precision agriculture (soil testing and remote sensing),
phosphorus consumption in the EU has increased by around 30% since
2009 (IFADATA 2019); thus, more needs to be done in this area. At the
same time, phosphate recycling rates remained at the same, very low,
level. Excess use of fertilisers, especially phosphates, leads to eutroph-
ication, a process that is especially dangerous in the vulnerable Arctic
ecosystem.

The more immediate threats, however, stem from supply concentration.
In total, 84% of potash reserves are held by the five countries with largest
reserves. The phosphate rock supply is even more concentrated: Morocco
alone accounts for more than 70% of known reserves; the country with the
second highest reserves — China — accounts for less than 5%.

This concentration presents multiple challenges for resource security.
First, the large producer countries are typically not large consumer coun-
tries; thus, fertiliser supply relies on international trade. International crises
or conflicts that disrupt transportation networks could thus have drastic
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Figure 13.1 Phosphate rock and potash production, globally and in the Arctic, since
1991.
Source: IFA DATA; RoW means the Rest of the World.

effects on fertiliser availability in population centres. Second, this concen-
tration can foster the formation of commodity cartels. Such cartels raise
commodity prices in expectation of organic price increases. However, they
can also make commodity prices more volatile as different cartels form and
break down in turn.

While Arctic reserves of phosphate rock are a small share of global re-
serves and production (see Figure 13.1), they are outside the zones of con-
centration. For this reason, they could provide a valuable buffer in case of
supply interruptions. Hence, the next section will discuss the potential for
phosphate rock production in the Arctic region in more detail.

Arctic fertiliser resources

Since the late 1920s, the Arctic has been an important source of phosphate
rock. Production in the then-Soviet part of the Kola Peninsula that started
in 1929 has continued until today. Currently, the Arctic produces 13.5 mil-
lion tonnes of phosphate rock — more than 5% of annual world production.
Arctic phosphate rock production is worth around $100/t at current prices
equalling nearly $1.5 billion per year.

Most potash deposits in the Arctic are of magmatic origin; the vast ma-
jority of deposits in other regions are sedimentary. The origin of potash
can be determined by the amount of cadmium, a toxic metal, in the rock.
Phytoplankton absorbs cadmium in surface waters, so sedimentary rocks
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formed from water debris naturally contain higher amounts of cadmium.
The magmatic deposits in the Arctic have the lowest cadmium of any phos-
phate rock in the world (see Oosterhuis et al. 2000 for a review of various
studies).

Magmatic reserves make up only 4% of the total phosphate rock reserves
around the world, but around 50% of those deposits are located in the Arctic
(Van Kauwenbergh 2010). A large share of world phosphate rock production
would not be allowed to enter the European market under the new rule, as
we discuss below.

The majority of phosphate rock deposits in the Arctic, as shown in
Figure 13.2, are shared between Russia and Finland in Fennoscandia. Other
Arctic regions have been less generously endowed. In Sweden, phosphorus
occurs in apatite iron ore, but the process to recover phosphorus from iron
ore mining waste is under development. Some phosphate rock deposits have
been found in Norway, Greenland, Canada, and Alaska, though explora-
tion has been limited at best. However, production of phosphate rock in
the Arctic region may increase in the coming years thanks to an increase
in exploration in search of rare earth elements (REE). REE-rich deposits in
Greenland, Alaska, and Finland also contain substantial amounts of phos-
phates, which could be mined as a by-product.

Deposit type and
mine status

B Magmatic — Deposit

® Magmatic — Prospect
A Magmatic - Active

® Magmatic — Terminated

O Sedimentary — Deposit

Figure 13.2 Phosphate rock mines and deposits in the Arctic (north of 60°N).
Source: Orris and Chernoff (2002) and Vihtakari (2018).
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Russia

Russia has an annual production of 12.5 million metric tons (MMT) of
phosphate rock, making it the world’s fourth largest phosphate rock pro-
ducer (almost 5% of global output) (USGS 2018) and the world’s largest
producer of phosphate rock of magmatic origin. Over 75% of Russian phos-
phate rock production is exported to other countries (IFADATA 2019). The
entire Russian production is located in the Arctic, and reserves are esti-
mated at 700 MMT.

The largest explored phosphate rock deposit is located at Khibny Alka-
line Igneous Complex and was discovered in the late nineteenth century.
The deposit is located north of the town of Kirovsk, about 160 km south
of the Arctic port of Murmansk. Production in Khibny began in 1929, and
currently there are five mines and two beneficiation plants (Phosagro 2019).
The mining complex is owned and mined by Apatit, a subsidiary of the Rus-
sian fertiliser producer Phosagro, and this operation has a capacity of 10
MMT per year. The resource base contains significant reserves of rare earth
elements (more than 41% of all Russia’s reserves).

In the late 2000s, high phosphate rock prices inspired the development
of new phosphate rock mining projects in the Kola Peninsula. CJSC North-
West Phosphorus, a subsidiary of the Russian fertiliser company Acron,
opened a new, open-pit mine at Oleniy Ruchey, adjacent to the Vostochny
mine of the Khibny Complex. State licenses to develop the ore deposits
were obtained in 2006. In 2012, the first stage of the mine was completed,
and production started. Currently, the mine produces approximately 1.8
MMT of apatite concentrate per annum (North-Western Phosphorus Com-
pany 2019). Another project in the area, Sordinsky mine, which is at the
Vyatsko-Kamskoe deposit, was being developed by Uralchem. The com-
pany acquired a licence to mine phosphate rock from Russia in 2007 and
planned a mine. However, plans to develop a mine of 0.5 million t/y ceased
in 2010 after a slump in phosphate rock prices.

The only other operational phosphate rock mines in Russia are the igne-
ous deposits at Kovdor Complex, located close to the Finnish border and
some 150 km WSW of the Khibny Complex. The complex is primarily a
source of iron ore (magnetite) and has been mined using open-pit methods
since 1962. The mine is operated by Kovdorskiy GOK, a subsidiary of Eu-
rochem. It has an adjacent beneficiation plant and produces 2.5 MMT of
apatite concentrate per year, along with substantial amounts of iron ore and
baddeleyite as co-products (Eurochem 2019).

Until 2006, Russia also mined phosphate rock deposits at Kingisepp,
which is approximately 110 km south-west of St Petersburg at 59°10° N, 29° E.
Unlike the other two deposits described here, the Kingiseppp deposits are
sedimentary and are essentially a continuation of those along the Estonian
coast. The mine is owned by Eurochem and produced only 0.3 MMT phos-
phate rock per year before it was closed.
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The Russian Arctic also hosts unexplored phosphate rock deposits at
Elisenvaara, Tikshozero, and in the Gremyakha-Vyrmes Alkaline Complex.
These unexplored resources are estimated to contain 500 million tonnes of
phosphate rock. However, the low phosphorus content of the ore makes it
unlikely that mining operations will start in the very near future.

Finland

Finland is the second largest phosphate rock producer in the Arctic Region
and the only country in Western Europe that produces phosphate rock. The
country’s entire production of approximately 0.95 million t/y comes from
an open-pit mine at Siilinjarvi in Eastern Finland Province, 25 km north of
Kuopio. Phosphate rock production in Finland covers approximately dou-
ble the local demand for that fertiliser (IFADATA 2019). The mine has been
operated by Yara International since 2007, when the company acquired
Kemira Growhow, the previous owner of the mine. The rich magmatic de-
posits contain over 1500 million tonnes of phosphate rocks (Ahokas 2015).
The mine also has some potential for REE recovery. Apatite concentrates
from Siilinjarvi indicate REE contents between 3000 and 4000 ppm (O’Brien
et al. 2015). The ore deposit was found in 1950, it was decided to establish a
mine and phosphoric acid production facilities in 1967, and full-scale pro-
duction started in 1979 (Yara Suomi 2019). Since then, over 300 million tons
have been mined, and 19.5 million tons of apatite concentrate have been
produced (Yara 2013). All the rock mined there is transformed into phos-
phoric acid on site.

Another economically significant phosphate rock deposit is located near
Sokli, 15 km east of Russian border and 60 km east of Russia’s Kovdor phos-
phate rock deposits. The Sokli ore reserves of ‘soft-rock’ phosphate-rich ma-
terials consist of about 114 MMT with 15% phosphorus pentoxide (P205)
content and approximately 75 Mt of weathered bedrock ore with about 5.6%
P205 (O’Brien and Hyvonen 2015).

The Sokli deposit was discovered in 1967. At the end of 1970s, and again
in the late 1980s, deposit owners conducted extensive research and engaged
in development for production, but these attempts were terminated before
production started. The latest attempt to start production was undertaken
in the late 2000s. Phosphate rock production was supposed to start in 2015,
but instead the project was cancelled (Siirama 2009)

Finland also has igneous phosphate rock deposits in southern Ostro-
bothnia (Kérkkdinen and Appelqvist 1999; Ahokas 2015). Furthermore,
more than twenty occurrences of uraniferous phosphorite and phosphatic
rocks have been identified in Finland (Pohjolainen 2015). However, the
phosphorus content of those deposits is lower than Finland’s average, so
these reserves will probably not be commercially utilised in the near future
(Ahokas 2015).
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Sweden

Sweden currently produces no phosphate rock. However, it has substantial
P205 resources in the apatite iron ores located mostly in the Norrbotten re-
gion of Northern Sweden. Sweden’s iron ore reserves are one of the world’s
largest and amount to 3.5 billion tonnes or 2% of the global total (USGS 2018).
Apatite iron ores contain an average of 1%-5% P, and multiple attempts have
been made to recover apatite as a by-product. Between 1985 and 1988, about
0.4 MMT apatite concentrates were produced via flotation from Kiiruna-
vaara ore (Palsson et al. 2014). Sweden may soon restore its phosphate rock
production. The state-owned mining company LK AB, the largest iron ore
producer in Sweden, is piloting the process of upgrading mine waste from
iron ore production to allow phosphorus recovery at one of its iron ore mines.
With this method, LK AB can produce phosphorus without heavy metals that
equals more than five times Sweden’s annual demand — approximately 0.5
MMT/year of phosphate rock (LKAB 2018).

Norway

Despite Yara’s long-standing production of compound fertilisers in Norway,
no phosphate rock is produced in Norway. The country’s overall potential is
quite limited as the iron ore and phosphate deposits in the northern part of
the country are rather narrow and low grade.

Recently, the Kodal deposit, which is 100 km south of Oslo and con-
tains ore reserves calculated at 70 MMt with 4.9 P20S5 content (Orris and
Chernoff 2002), has been explored as a potential prospect for a combined
operation extracting phosphate and REEs. However, this project has not
reached the construction stage.

Arctic Canada, Alaska, Greenland, and Iceland

No phosphate production has ever taken place, nor has any exploration con-
cession been licenced in these regions. Individual phosphate deposits are
probably too small to be economically viable. However, in the future, small-
scale phosphate production may be possible as a by-product of REE mining.
The most promising prospect for this is the Sarfatoq deposit in Greenland.
It is estimated at 1,000 million tonnes with an average of 3.5% P205 content
(Orris and Chernoff 2002).

Conclusion: what can Arctic phosphate rock deposits
contribute?

Today, the Arcticis a small but reliable producer of phosphate rock. There is
some potential for increased production, especially in the Arctic EU coun-
tries. However, Arctic reserves of phosphate make up a vanishingly small
share of global reserves. Moreover, the difficult climatic conditions, the



Food security and fertiliser supply 243

complex geology, and the need to protect the Arctic environment all justify
caution before exploiting Arctic phosphorus.

In the Arctic, Indigenous People’s perspectives must also be taken into
consideration in the expansion of any extractive industry. In Finland, Russia,
and the European Arctic, phosphate rock reserves are located in the tradi-
tional homelands of the Sami people. These Indigenous residents have sig-
nificant needs for land that compete with such extraction; their food security
relies heavily on the production of traditional foods, as described in other
chapters of this book (Bogdanova et al., Chapter 4 and Nilsson, Chapter 11).

Arctic phosphorus deposits may have some unique advantages from a
food security perspective. First, since they lie outside the existing zones of
concentration, mining in the Arctic could increase competition in the phos-
phate industry, leading to lower fertiliser and food prices. Second, today, the
EU depends almost entirely on imported phosphate fertiliser. Given current
knowledge of world reserves, increasing Arctic production is probably the
only way to reduce the EU’s dependence on phosphate imports.

The oil market demonstrates the value of an elastic, competitive segment
in market supply, even if the production cost of that segment is relatively
high. Fracking is expensive, and depending on oil prices, wells are turned
on or off. This effectively puts a ceiling on the market, which improves the
security of oil supply. A similar solution may be needed for fertiliser, and the
Arctic could provide such a ceiling for phosphorus.

Arctic phosphate is also more environmentally friendly than phosphate
from other regions during consumption. Sedimentary phosphate depos-
its naturally contain cadmium, a potentially harmful substance, that can
accumulate in the soil. In contrast, the cadmium content of the magmatic
phosphate deposits in the Arctic and Brazil is negligible. Health concerns
have led the European Commission to propose cadmium content limits on
fertilisers. After a lengthy debate weighing health concerns and the opin-
ions of various interest groups, the EU has proposed a limit of 60 mg/kg
P205, though limits as low as 20 mg were discussed. The preliminary agree-
ment still has to pass a number of legislative stages, including a vote by the
EU Parliament and approval by the EU Council of Ministers (European
Parliament 2018).

This seemingly innocuous piece of legislation has significant implica-
tions for fertiliser production. Cadmium is not evenly distributed across
phosphate deposits, and there is currently no economically viable tech-
nology for extracting cadmium from phosphates. Given the current im-
port structure, only around 8% of the EU’s phosphate fertilisers would
exceed the 60 mg limit (Toplensky and Foy 2017). However, if the limit
were cut to 20 mg (as originally proposed), only phosphates from the mag-
matic deposits from Russia, Finland, and Brazil and some of the sedi-
mentary deposits in Florida, Israel, and Jordan would be allowed in the
European market (Oosterhuis et al. 2000; Roberts 2014). In such a case,
Europe’s food security would rely even more heavily on Arctic phosphate
resources.
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Appendix

Table 134.1 Global reserves of mineral fertilisers

(a) Potash Reserves (K20 equiv.) Share of global reserves
Canada 1,000,000 25.64%

Belarus 750,000 19.23%

Russia 500,000 12.82%

China 360,000 9.23%

Israel 270,000 6.92%

Top five share of reserves  73.85%

Total world reserves 3,900,000

Remaining years 93

(b) Phosphate

Reserves (Mil. Tons)

Share of global reserves

Morocco
China
Algeria
Syria
Brazil

Top five share of reserves
Total world reserves

Remaining years

50,000,000
3,300,000
2,200,000
1,800,000
1,700,000

84.29%
70,000,000
266

71.43%
4.71%
3.14%
2.57%
2.43%

Source: USGS 2018 mineral reports for potash and phosphate rock.

Table 134.2 Phosphate rock mines and deposits in the Arctic

Location Country Type Production Lat. Long. P205
resources
1 Siilinjarvi Finland Magmatic Active 63.08  27.67 18.6
2 Sokli complex Finland Magmatic Prospect 67.75 29.25 27.15
3 Kainuu area/ Finland Sedimentary Deposit 6442  27.83 0.1

Paltamo/
Nuottijarvi

(Continued)
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Location Country Type Production Lat. Long. P205
resources

4 Perdpohja area/ Finland Sedimentary Deposit 63.50  24.00 0.0625
Mustamaa

5 Pohjanmaa Finland Sedimentary Deposit 64.42 2515 0.075
area/Vihanti/
Lampinsaari

6 Qagqarssuk Greenland Magmatic Deposit 65.38 =51.67 0.198
carbonatite
complex

7 Sarfartoq Greenland Magmatic Deposit 66.50  —51.25 35
carbonatite
complex

8 Elisenvaara Russia Magmatic Deposit 6142 2977

9 Tikshozero Russia Magmatic Deposit 66.18 32.03 40

10 Gremyakha- Russia Magmatic Deposit 68.92  32.50 105
Vyrmes alkaline
complex

11 Khibiny Russia Magmatic Active 67.67 33.22 600

12 Khibiny complex/ Russia Magmatic Active 67.75 33.73 75
Apatitovy Tsirk

13 Khibiny complex/ Russia Magmatic Active 67.75 33.70 69.87
Kukisvumchorr

14 Khibiny complex/ Russia Magmatic Active 67.63 33.80 75.06
Rasvumchorr

15 Khibiny complex/ Russia Magmatic Active 67.67 34.17 75.05
Vostochny

16 Khibiny complex/ Russia Magmatic Active 67.63 33.75 64.94
Yukspor

17 Kovdor complex  Russia Magmatic Active 67.57 30.40 53
(Kovdorskoe)

18 Sebl’yavr Russia Magmatic Prospect 68.97  33.08 37.25
carbonatite
complex

19 Skellefte district/  Sweden Sedimentary Deposit 64.87  20.38
Boliden

20 Gréngesberg Sweden Magmatic Deposit 60.08 1498
district

21 Ekstromsberg Sweden Magmatic Deposit 67.78 19.52

22 Kirunavaara Sweden Magmatic Deposit 67.83 20.28

23 Malmberget/ Sweden Magmatic Deposit 67.20  20.67
Gallivare

24 Pattok Sweden Magmatic Deposit 67.57 19.70

25 Svappavaara area Sweden Magmatic Deposit 67.63 21.00

26 Tuolluvaara Sweden Magmatic Deposit 67.85 20.33

27 Alné (Alno Sweden Magmatic Terminated 62.45 17.18 0.5
Island)

28 Shublik United Sedimentary Deposit 69.45 —145.23
formation/ States
Sadlerochit
river

Source: Orris and Chernoff (2002).
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Introduction

The hunting, harvesting, sharing, processing, storing, and consumption of
traditional food in Indigenous communities in Canada’s Arctic and Provin-
cial North, have social and cultural benefits, which are key determinants of
health (Council of Canadian Academies 2014, 76, 81). Moreover, land use
and land-based cultural practices involving traditional foods (e.g., spending
time on the land harvesting, preparing, and sharing food with relatives) also
improve the nutritional quality of Indigenous People’s diets (Kuhnlein and
Receveur 2007; Sheehy et al. 2015). These practices, are still key to Indige-
nous wellbeing and identity, even if a large portion of contemporary north-
ern diets is composed of store-bought food (Cuerrier et al. 2012; Kant et al.
2013; Boulanger-Lapointe et al. 2019).

In recent decades, settler colonialism across the Canadian Arctic and
Provincial North including forced sedentarisation and the construction of
permanent infrastructures (e.g., airports for bringing food to the North)
have profoundly affected aboriginal peoples’ ability to meet their nutri-
tional needs and desires in a way that responds to their cultural needs and
holistic health, which acknowledges the relationships between people, the
food they consume, their culture and lifestyles and nature (Loring and Ger-
lach 2015; Ford et al. 2016; Delormier et al. 2017; Lamalice et al. submitted;
Herrmann et al. 2020).

This shift in diet has reduced the quality of many communities’ diets.
Many people are consuming more store-bought foods with relatively low nu-
tritional value and fewer nutrient-dense country foods (Huet et al. 2012; Rosol
et al. 2016; Sheehy et al. 2013, 1). Schroeder and Smaldone (2015, 274) define
food insecurity as ‘uncertain ability or inability to procure food, inability to
procure enough food, being unable to live a healthy life, and feeling unsat-
isfied’ and identify ‘three layers of food insecurity (individual, community,

DOI: 10.4324/9781003057758-14
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society)’. In the Canadian Arctic and Provincial North, food insecurity is a
chronic problem, particularly for Indigenous communities (Loring and Ger-
lach 2015). The 2007-2008 Inuit Health Survey of Nunavut, the Inuvialuit
Settlement Region, and Nunatsiavut reported that 68.8%, 43.3%, and 45.7%
of Inuit households in these communities (respectively) have a high level of
food insecurity (Rosol et al. 2011, 488). The dietary transition away from lo-
cal, nutrient-dense, traditional foods has major implications for the health
of remote northern and Arctic communities, such as increases in the rates of
obesity and cardiovascular diseases (Willows et al. 2012; Halseth 2015).

Moreover, the northern regions of Canada have become highly depend-
ent on supplies of provisions from the corporate, globally integrated food
system (Lamalice, 2019). This has eroded their food sovereignty, which is
‘the right of peoples to healthy and culturally appropriate food produced
through ecologically sound and sustainable methods, and their right to
define their own food and agriculture systems’ as defined in the Nyéléni
declaration (Via Campesina 2007). Traditional food systems support food
sovereignty (Turner and Turner 2008; Thompson et al. 2011). For Indige-
nous communities in the North, food sovereignty is central to food security,
as the Inuit of Alaska demonstrate: Food sovereignty is represented by the
handle of the traditional Inuit gilaut’ drum, and food security is the drum
itself (Inuit Circumpolar Council-Alaska 2015, 12).

To tackle food insecurity and (re)establish food sovereignty in Inuit and
First Nations communities, to adapt to the food crisis and to make com-
munities more resilient, an array of community-based food initiatives are
arising all over the Canadian North. These initiatives promote access to
land-based activities and to local food and knowledge of local food. They
also support local food production and seek to reduce inequalities in ac-
cess to a healthy diet (e.g., Papatsie et al. 2013; Delormier et al. 2017; Kenny
et al. 2018; Chen and Natcher 2019). As Delormier et al. (2017, 2) note, ...]
resilient Indigenous Peoples are reclaiming their food security, nutrition,
and health by revitalising their food systems in ways that privilege Indige-
nous worldviews, livelihoods, and governance’.

As Berkes and Ross (2013, 17) express it, ‘community resilience is not
only about theory; it is equally about practice: How can adaptive capacity,
self-organisation and agency be supported and fostered through processes
such as community development and community-based planning?’ For Ford
etal. (2016), such community-based adaptation initiatives require university-
affiliated non-Indigenous researchers and practitioners to work ‘in close
collaboration with communities, in which decision-making is shared and
underpinned by frequent dialogue’ (Ford et al. 2016, 130). This chapter de-
scribes community-based adaptation initiatives centred on food security
and food sovereignty. Two questions are of relevance: (1) What factors effec-
tively enable community-based food initiatives to improve food security and
food sovereignty? and (2) How do the communities perceive these programs?
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To address these questions, this chapter will first present three specific
examples from across Canada of community-based and in some cases
community-led projects. In these projects, all co-authors join forces with
their community partners to address food insecurity and enhance food sov-
ereignty and thereby community resilience. The three projects considered
here are: (i) the greenhouse and community gardening projects in Kuujjuaq
and Kangigsujuaq in Nunavik (province of Quebec), (i1) the clam garden res-
toration in the Gulf Islands region (province of British Columbia), and (iii)
the country food program and Meechim farm in Garden Hill First Nation
(province of Manitoba). This chapter examines how these community initia-
tives enhance access to affordable, nutritious food in Northern communities
while also improving food security, food sovereignty, and wellbeing; main-
taining Indigenous identity and culture; and preventing diet-related chronic
diseases. Next, the chapter analyses the communities’ perceptions of these
programs. It concludes with a discussion of the synergies and trade-offs of
such projects and then provides some recommendations for future food se-
curity and food sovereignty projects in Northern communities.

Indigenous communities’ concerns about food
security and food sovereignty

Inuit community food issues in Nunavik

Nunavik is the northernmost part of the province of Quebec. It is in East-
ern Subarctic Canada, which has no land routes for vehicles. Nunavik is
443,685 km? and was established under the James Bay and Northern Quebec
Agreement of 1975. The 13,188 inhabitants, of whom 89.5% are Inuit, live in
14 coastal northern villages (2016 census, Statistics Canada 2017a). Over the
last 50 years, the proportion of country foods (based on subsistence land-
use activities such as hunting, fishing, and gathering) consumed by Inuit
in Nunavik has dropped (Blanchet and Rochette 2008). Almost exclusive
consumption of imported foods poses financial and nutritional problems for
families; these problems are so extreme that, according to the 2012 Aborigi-
nal Peoples Survey, ‘in Nunavut and in Nunavik, at least 55% of Inuit adults
(aged 25 and over) lived in a household that experienced food insecurity’
(Arriagada 2017, 1). This Westernisation of nutrition and the health prob-
lems associated with it (e.g., type 2 diabetes and obesity) particularly affect
children; 49.7% of children in Nunavik face food insecurity, which increases
the prevalence of anaemia and slows growth (Pirkle et al. 2014, 233).
Poverty is a major impediment to food security in Nunavik, where ‘37.5%
of Nunavik Inuit households live in poverty’ (Kativik Regional Adminis-
tration 2014, 8). For families who cannot take part in subsistence activities
because they lack the necessary expensive equipment such as all-terrain ve-
hicles, snowmobiles, and boats, store-bought food is the main alternative
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(Meakin and Kurvits 2009). However, grocery store prices are also a lim-
iting factor due to high transportation and storage costs (Damman et al.
2008, Lamalice 2019). Indeed, consumer prices in Nunavik are much higher
than in southern Quebec: ‘the cost of food is 52% higher than elsewhere in
Québec’(Kativik Regional Administration 2014, 8). In sum, about 44% of
the income of Inuit households in Nunavik is devoted to food, compared to
only 12% in the rest of the province of Quebec (Kativik Regional Adminis-
tration 2014, 8).

A closely related, but often overlooked, challenge to food insecurity
that has been an issue for several decades in Nunavik is food sovereignty.
The growing dependence on southern food supply networks erodes the
Nunavimmiut’s (the Inuit of Nunavik) control of their lands and their food
system, destroying the food sovereignty that characterised the traditional
Inuit food system (Lamalice 2019). The low frequency of food shipments
(once a month) and the irregularity of ship arrivals due to climate haz-
ards further weaken this already weak control. Federal food aid programs
designed by southern government officials, such as Nutrition North Can-
ada, also affect food sovereignty by outsourcing decision-making power
(Lamalice 2019).

The Niqiliriniq Project (which means ‘caring for food” in Inuktitut) was begun
in 2015 in the northern villages of Kuujjuaq, the administrative capital of Nuna-
vik, and in Kangigsujuaq, a village 500 km north of Kuujjuaq. In Kuujjuaq,
72% of the 1,353 inhabitants identify as Inuit (2016 Census, Statistics Canada
2017b). In Kangiqgsujuaq, 705 of the 750 inhabitants, or 94% of the population,
self-identify as Inuit (2016 Census, Statistics Canada 2017c) (Figure 14.1).

First Nations community food challenges in northern Manitoba

First Nation communities in northern Manitoba have traditionally relied
on a diet of meat, fish, and birds, along with berries and plants (Thompson
et al. 2012). The merits of this diet of wild food are evident from archaeologi-
cal findings of ancient Indigenous skeletons with excellent dental health and
no evidence of arthritis despite advanced ages (Price 1939). Kuhnlein (2006)
reports on the major pharmacologic and therapeutic benefits of wild foods,
which are low in unhealthy fats, sodium, carbohydrates, and sugar but high
in good-quality complete proteins and other nutrients (Batal et al. 2017).
Other physiological benefits stem from the aerobic and muscle-building
activities of harvesting, gathering, and preparing wild food. These foods
also protect against chronic diseases such as diabetes, cancer, cardiovascu-
lar diseases, and obesity, as well as many other negative health conditions
(Kuhnlein and Receveur 1996; Thompson et al. 2012; Willows et al. 2012).
Harvesting involves a complex social system requiring ceremonies, steward-
ship and protocols to maintain the balance between the earth and the people
(Thompson, Harper and Whiteway, 2019). In the First Nation worldview,
land and all life are considered a gift from the Creator; animals and plants
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Figure 14.1 The locations of the community-led food initiatives studied here and
their partner communities.

agree to sacrifice themselves for food, clothing, and housing in exchange for
human stewardship of the land (Thompson, Harper and Whiteway, 2019).
Spiritual practices are an important part of all cultural practices, including
harvesting. These practices include ‘reciprocity’ or making an offering before
the harvest; taking only what is needed; and offering a feast from the first
harvest — for the spirits and all elements of the earth to celebrate (Thompson,
Harper and Whiteway, 2019).

Before Canada’s colonisation by European settlers, Indigenous hunter-
gatherers were nomadic. In small family units Indigenous people lived and
ate off the land with in local foodsheds and in ancestral territories. Living in
these smaller groups was a sustainable strategy to prevent overharvesting of
any single ecosystem. All Indigenous People in Canada employed such care-
ful practices to sustain the animal populations they relied on.

Many Indigenous People in Northern Manitoba still rely heavily on hunt-
ing and fishing. Hunting, fishing, trapping, and gathering are integral to In-
digenous culture and livelihood (Kuhnlein 2006). According to the Northern
Food Prices Project (NFPSC 2003), even in the late 1950s, aside from flour,
sugar, and some other similar items, Northern communities relied on their
own foods. But then Indigenous People experienced a radical dietary shift and
began to depend more on store-bought foods then traditional foods (Batal
et al. 2017). Reducing traditional food practices eventually created a vicious
cycle of increased dependence on market foods and adoption of southern
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food practices (Thompson et al. 2012). To make matters worse, in 1976, a
hydro development megaproject intentionally flooded the O-Pipon-Na-Piwin
Cree Nation (OPCN) and displaced this community. The traditional territo-
ries of many northern Manitoba Cree communities were flooded, negatively
impacting many northern Manitoba Indigenous communities, displacing the
OPCN community. The traditional territory of OPCN and many other Cree
communities was flooded and their food shed was negatively impacted, re-
sulting in a higher dependence on market foods (Waldram 1988; Thompson
2015). Market food is lower in iron, calcium, folacin, vitamins, and fibre but
higher in fat and sugar than traditional foods (Willows et al. 2012; Batal et al.
2017). Northern communities that were once food self-sufficient and healthy
now struggle with very high rates of food insecurity and ill health (Thompson
et al. 2012). The monopoly and commodification of food by non-Indigenous
corporations has made healthy food unavailable or cost prohibitive.

The nutritional transition from traditional food to store-bought food has
increased the rate of chronic diseases and unhealthy lifestyles. Problems
of food access in remote fly-in communities in Manitoba include a lim-
ited selection of healthy foods, high food prices, the uncertainty of travel
on winter ice roads, high poverty rates, and the declining consumption of
country foods (Thompson et al. 2012). Food security is highest in remote
communities — 88% in Garden Hill and 86% in St. Theresa — and 100% in
the flood-impacted communities of OPCN (Thompson et al. 2012). A lack
of safe drinking water also impacts food safety and food security in North-
ern Manitoba, including in the Garden Hill, Wasagamack, and OPCN First
Nation communities. Buckets of water and slop pails increase the risk of
food contamination, with safe water being a requirement for hygienic food
preparation (Thompson, Bonnycastle and Hill, 2020). The lack of piped wa-
ter and of piped sewage, contamination of cisterns, and inadequate kitchens
all present obstacles to food security (Davy 2016). Without hygienic con-
ditions for food preparation due to a lack of plumbing and of functioning
faucets, sinks, and toilets, community members are more liable to become
ill. Indigenous food sovereignty requires the human right to safe drinking
water and sewage services as well as greater control over land and commu-
nity control of food markets.

The reinvigoration of local food production is key to food access (NFPSC
2003). Healthy foods, such as fruits and vegetables. Cost four times as much
as unhealthy foods. Because of their long shelf life, junk foods are cheaper
than healthy ones in Northern Manitoba. Soft drinks and potato chips do
not expire quickly, so they can be brought in on winter roads and stored
in isolated communities that rely on airplanes for access, as is the case for
most Northern Manitoba communities. Nutrition North Canada subsidised
635,680 kg of food (worth CA$915,275) between 1 April 2014 and 31 March
2015 for the four communities in Island Lake (Nutrition North Canada 2016)
but refuses to subsidise local production, hunting, trapping, fishing, or con-
servation activities. Nutrition North Canada does not subsidise chicken feed,
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seed potatoes, fishnets, hunting traps or gas for fishing. Farmers receive
government subsidies for fuel, but fishers and hunters do not.

Policies also forbid the serving of wild foods in public venues. For exam-
ple, the Garden Hill schools could not include wild foods in their school
lunch programs and feasts, despite their limited budget; the local Environ-
mental Health Inspector allowed only commercial meats and fish. In a com-
munity with high rates of poverty and unemployment, even recovering the
costs of hunting and trapping is difficult, as residents may not sell wild meat
or local fish (Thompson et al. 2012). Hunting and trapping can be expensive
as most trap lines are located far from the community; with no possibilities
to recover the costs, these activities are not economically possible for disad-
vantaged people in Garden Hill and other Indigenous communities.

First Nations community food challenges in the Gulf Islands

Seafood is a core component of health and culture for coastal First Nations.
It nourishes the body and supports ties within communities and between the
community and the land (Donatuto 2008). Although salmon often receives
the most attention in research on food systems in this part of the world,
clams are also extremely important to Indigenous Peoples on the North-
west Coast of North America nutritionally, culturally, and economically,
and have been for as many as 11,000 years (Kuhnlein and Humphries n.d.;
Deur et al. 2015; Toniello et al. 2019). Clams contain many healthy nutrients:
proteins, omega-3 fatty acids, vitamin B-12, and various essential minerals
(Hamed et al. 2015; Moll and Davis 2017). Traditionally, clams were a die-
tary staple, used during times of decreased access to or availability of other
country foods. They were prepared in several ways for immediate consump-
tion or preserved for later use (Deur et al. 2015; Kuhnlein and Humphries
n.d.). Culturally, clams are revered Coast Salish communities. They are of-
ten considered an important relative as their families and social structures
are similar to those of humans (Deur et al. 2015; Kuhnlein and Humphries
n.d.). Clams often feature prominently in cultural stories. Furthermore, they
are an essential focal component of various ceremonies and annual gather-
ings for Indigenous communities in this region (Donatuto 2008; Kuhnlein
and Humphries n.d.). Economically, clams were also historically used for
trade. They helped coastal Indigenous communities acquire resources such
as berries, root vegetables, herring eggs, and eulachon oil. Following Euro-
pean contact, some Indigenous communities used clam gardens as an inroad
into the cash economy, selling clams to help feed communities and maintain
traditions (Deur et al. 2015). Today, commercial clamming is an important
source of income in many Coast Salish communities (Evans et al. 2005).
There is extensive evidence that communities along the Northwest coast
used clam gardens, a beach modification that involves the construction of
rock walls at the lowest tide line, to improve clam habitats and support
food security for at least 3,500 years (Duer et al. 2015; Smith et al. 2019).
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Historically, clam gardens are thought to have been governed by a tenure
system and social rules designed to maximise community benefits and health
(Lepofsky and Caldwell 2013; Lepofsky et al. 2015; Moss and Wellman 2017).
Their construction and maintenance created optimal habitats for clams and
also strengthened social and cultural ties, food security, and economic sta-
bility (Groesbeck et al. 2014; Deur et al. 2015; Jackley et al. 2016). The use of
clam gardens diminished after European contact, likely because of various
factors, including population decline from epidemics and dislocation and
settler government policies including residential schools, changing food op-
tions, and loss of access to traditional clamming beaches. Today, some clam
gardens are still maintained and harvested while others have been unused
for generations (Augustine and Dearden 2014; Deur et al. 2015).

Today, multiple First Nations are developing projects to restore and re-
cover these ancient clam gardens. These projects support numerous goals
related to food and environmental health; in addition to providing nutri-
tious and culturally appropriate food (Groesbeck et al. 2014), they are recon-
necting people to their traditional lands and practices, providing a platform
for strengthening environmental education and elder-youth relationships,
and creating a venue for these First Nations to assert their sovereignty and
tenure in these coastal places (Clam Garden Network 2015).

Community-led initiatives for tackling food insecurity
and enhancing food sovereignty: what is working?

Inuit gardening and greenhouse initiatives: the Nigiliriniq
project in Nunavik

The greenhouse project in Kuujjuaq

Public consultations held in Kuujjuaq in 2010 as part of a previous research
project (Avard 2015) confirmed the interest of the population in a garden-
ing program and secured funding to launch the project. It was supported
by the Northern village of Kuujjuaq; the Quebec Horticultural Council;
the Quebec Ministry of Agriculture, Fisheries, and Food (MAPAQ); the
Makivik Corporation; and the Kativik Regional Government (KRG). Eight
greenhouse horticulture microprojects were set up. Local actors, including
the Ungava Supervised Apartments, the school, and local residents, were
interested in gardening. In the second year, these eight microprojects were
grouped together under the Kuujjuaq Greenhouse Project. Significant pro-
gress was made that year, particularly in the compost project, which was
joined by Kuujjuaq’s grocery stores and restaurants, KRG, and the Ungava
Supervised Apartments. The project’s success led to the construction of a
second greenhouse in 2012. The two buildings, both 133 m? now stand be-
side each other on the edge of the village. The greenhouses are divided into
46 individual garden beds, each about 4 m? which are distributed by lottery
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to interested individuals or families for each annual growing season, which
usually runs from mid-May to September. A crop monitoring protocol put
in place by our team during the 2016 growing season showed that the green-
houses’ production capacity is around 1.15 tons of vegetables, fruits, and
aromatic herbs (Lamalice et al. 2018; Lamalice 2019).

Constructing cold frames in Kangiqsujuaq

With the increasing success of the Kuujjuaq community greenhouse pro-
ject and with a favourable provincial climate for funding this kind of
project, several northern villages in Nunavik expressed their interest in
implementing their own gardening initiatives. Kangiqsujuaq was one of
them, and our Niqiliriniq team organised a first visit to this community in
October 2015 to meet local actors and define the project to build together
(Lamalice 2019). This co-construction process took two years. Project
members visited the community three more times to organise consulta-
tions and workshops on the topics of food, Northern agriculture (Lamalice
2019). During these exchanges, it was decided to start with a small, low-
tech project to test the interest of the local population in gardening. The
community wanted the school to be the main anchor of the project so that
the youth would take ownership of this new way of producing food locally.
The village also wanted to include the cultivation of traditional plants to
increase their presence in the village and to promote the transmission of
knowledge related to this traditional food source.

In August and September 2017, Arsaniq school classes participated in
the construction of four cold frames (unheated wooden frames with a glass
top used to protect seedlings and plants from the wind) (Lamalice, 2019). In
summer 2018, after multiple visits and workshops, the four cold frames were
installed in different locations in the village: at the town hall building (North-
ern Village), the clinic, the Elder house, and the Landholding corporation.
This made it possible to study the effect of location on plant growth. The cold
frames contained different soil mixes to test the quality of soil and the possi-
bility of using the local substrate (i.e., a compost—peat—black soil mix and a
black soil-seaweed—compost mix). An employee at the associated institution
was in charge of managing each cold frame. Based on the cold-frame manag-
ers’ interests and the climate conditions, different types of edible plants were
grown in each frame: leafy and root vegetables (e.g., lettuce, carrots, and spin-
ach), aromatic herbs (e.g., chives and parsley), and local berries and plants
(Empetrum nigrum, Vaccinium vitis-idaea, Rhodiola rosea, and Oxyria digyna)
(Figure 14.2a—-d). The cold frame containing local plants was installed at the
Elder’s house. Our Inuit partners call the cold frames Pirursiivik, ‘a place to
grow stuff” in Inuktitut or ‘big boxes’. Due to the very short growing season,
several plants were started in the Kuujjuaq Greenhouse before being trans-
planted to the cold frames in Kangigsujuaq. This collaboration provided sig-
nificant support for the first year of the Kangiqsujuaq project.



258 Thora Martina Herrmann et al.

Figure 14.2 Cold frames in Kangiqsujuagq. (a) Constructing cold frames; (b) Planting
cold frames; (c) Cold frame with root vegetables and aromatic herbs
in front of the municipality; (d) Cold frames with traditional plants in
front of the Elders’ house. (Photo credits: Marion Macé 2018.)

Building local capacity: community gardening, nutrition, and
cooking workshops

With the goal of building interest in and technical knowledge of food gar-
dening, multiple hands-on workshops were offered during winter 2018 in
Kangigsujuaq and Kuujjuaq (Lamalice 2019). The researchers from the Ni-
qiliriniq project and managers of different local institutions (e.g., the town
hall, the school, and the Elder house) organised a wide variety of workshops
on different aspects of nutrition, including growing, harvesting, and cook-
ing healthy, culturally relevant food. Participants in yearlong indoor food
gardening workshops grew sprouts, microgreens, aromatic herbs, and local
plants (e.g., Qunguliq [Oxyria digyna], mountain sorrel in English). These
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Figure 14.3 Gardening workshops and creating interactive maps of gardening
activities. (a) Monitoring Qunguliq (Oxyria digyna) at the Makivik
Corporation in Kuujjuaq; (b) Kangiqsujuaq municipal staff members
learn how to grow aromatic herbs, spices, and vegetables at the Nas-
sivik adult education centre in Kangigsujuaq; (c) Screenshot of Nigiit
Piruurtut — an interactive online map of local gardening and green-
house initiatives in Kangiqsujuaq and Kuujjuaq (Macé 2018). (Photo
credits: Marion Macé.)

plants can be grown at home and can represent a significant source of nutri-
ents and fresh food. Cooking and nutrition workshops were also offered to
school students and the public in order to build awareness of balanced diets
and micronutrients (Figure 14.3a—c).

The multiple workshops offered during the winter preceding the first
growing season in Kangigsujuaq played an important role in teaching lo-
cal residents about the possibilities of growing food at home. Starting with
simple, short-growth plants such as sprouts, microgreens, and aromatic
herbs allowed participants of different ages to increase their interest in and
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technical knowledge of indoor food gardening. At the end of the workshops,
several participants expressed interest in getting personally involved with
the cold frame food-growing project.

Regular updates about the project were widely shared with communities
via social media, community radio, and direct communication. Technical
documentation and knowledge sharing tools (e.g., a step-by-step compost
guide and a step-by-step greenhouse guide) were produced to support the
management and development of the initiative but also to encourage full
local ownership of the project. These actions helped bring a wide range of
local people on board; some of them became long-term leaders (‘local cham-
pions’) of the food gardening project in their respective communities.

Interactive online maps of food habits: telling my food story

Inuit culture is deeply rooted in oral tradition, in stories that relate every
day, historical, mythical, or personal experiences. All these stories have a
spatial dimension. Interactive, dynamic story mapping (Caquard and Cart-
wright 2014; Caquard and Joliveau 2016) is an emerging approach to better
understand the relationships among individuals, communities, and the en-
vironment. This project used online mapping applications, particularly the
StoryMap JS platform developed by Northwestern University Knight Lab,'
to map the stories of Inuit youth in Kuujjuaq and Kangigsujuaq related
to food sources and locations of food supplies. This cartographic platform
is closely related to the ESRI Story Maps software. In their comparative
analysis of the main applications for online narrative mapping, Caquard
and Dimitrovas (2017, 10) call the ESRI Story Maps software well suited for

[...] the representation of travel stories or documentary stories in which
places and journeys are clearly identified. [...] ESRI Story Maps offer
the ability [...] to design maps collaboratively, to represent different sto-
ries on the same map [...] and to distinguish graphically different links
between places.’

The youth received training on StoryMap JS (e.g., how to organise infor-
mation in a map, how to import matrix and vector data, and how to link
different media such as photos or videos with a point), they produced —
individually or in groups — personal interactive narrative food maps online
(for a detailed description, see Macé 2018). These interactive narrative maps
are thus the tangible link between the oral narratives and the current role of
the land as a food provider for the Nunavimmiut (Figure 14.4a). Different
types of narrative spaces that characterise these ‘feeding landscapes’ can be
identified on the story maps:

*  Places are mentioned frequently: ‘I often go to the co-op to buy pork
chops’ (a young Inuk from Quaqtaq 2018).
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*  Specific locations are mentioned, including local supermarkets such as
the Newviq’vi/Tullik or Northern Store in Kuujjuaq; for example: The
‘community freezer [a communal refrigerated storage space; most of the
time Hunters sells their harvested traditional food to the hunter support
which donate it to the community] is where I get my wild food, like
Arctic char’ (StoryMap of a young Inuk from Quaqtaq 2018).

* Narrators provide precise, detailed geographical descriptions of some
places: ‘Roberts Lake (Tasirjuakuluk) is where we fish for lake trout
and landlock char (Nutilliq)’ (StoryMap of a young Inuk from Quaqtaq
2018).

*  Other places are described in general terms: ‘On the land. Ptarmigan.
You chase it for six hours in a skidoo’ (StoryMap of students at Kuujjuaq
High School 2018).

The digital story maps show specific places (e.g., hunting routes) and items
(e.g., food species) but also integrate local Inuit knowledge as well as the emo-
tions and cultural relationships that Nunavimmiut associate with particular
places and that mark the land as a provider of food. Hence, these maps are
a spatiotemporal analytical tool that can clarify the different forms of lived
and perceived spaces that structure narratives about foodscapes (on this
topic, see also Lamalice et al. submitted). The narrative interactive maps
helped engage youth in discussions about their representation of contempo-
rary Inuit food systems (Mac¢ 2018, 55).

Nigqiit piruurtut. creating interactive, dynamic online maps of local
food initiatives in Kangigsujuaq and Kuujjuagq

Free and open source geospatial software allows new forms of dynamic and
interactive cartography to be created online and promotes citizen science
(Karetal. 2016). Inuit communities are increasingly using new GeoWeb map-
ping tools to monitor their communities (e.g., Inuit Sea Ice Knowledge and
Use http://sikuatlas.ca/index.html; Inuit Trails Atlas http://paninuittrails.
org). In the Niqiliriniq project, the open-source platform uMap was used
to create an interactive online map showing the progress of local gardening
and greenhouse initiatives in Kangigsujuaq and Kuujjuaq (for a detailed
description, see Mac¢ 2018). Multimedia data (photos, videos, and oral tes-
timonies) shared by local gardeners were incorporated into the map and as-
sociated with the locations where they took place (Macé 2018, 56). Since the
mapping platform is online, local villagers could easily update it to reflect
the progress of each initiative and could use it as a community-based mon-
itoring tool (Macé 2018, 55). The interactive features of the Niqiit Piruurtut
map combined with multimedia content helped residents and decision mak-
ers in Kuujjuaq and Kangiqsujuaq understand different aspects of the local
gardening initiatives (Fig. 3d) (see also Laurini 2004; Joliveau 2011). This
interactive map can also be used as a reference tool in both municipalities
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for land use planning as well as for decision-making in regional governmen-
tal institutions such as the Kativik Regional Government or the Makivik
Corporation.

The StoryMap JS platform was also used to create an interactive atlas
of all Northern community-based food gardening initiatives in the Cana-
dian Arctic and Subarctic. Developed at the request of the Kuujjuamiut,
this atlas is a knowledge-sharing platform. It provides key information and
links to relevant contacts, websites, or social media pages, and publications
associated with gardening projects. The map was embedded into the website
developed by the Nigqiliriniq project researchers dedicated to sharing infor-
mation related to Northern agriculture (https://www.polarharvest.com/en/
cartographie-interactive/) (Lamalice 2019).

Community-led food initiatives in northern Manitoba

Community-based food action is an important way to tackle food insecurity
(Thompson et al. 2014). A 2012 survey of 14 First Nation northern Mani-
toba communities determined that communities with country foods pro-
grams led by First Nations were more food security (Thompson et al. 2012).
Thompson et al. (2012) credit the country food program in the remote north-
ern Manitoba community of Nelson House First Nation with significantly
improving food security there, as well as increasing other livelihood assets,
including natural and social assets (Thompson et al. 2012). Country food
programs encourage residents to share traditional food resources (wild food
and garden produce) rather than depending on the market system. OPCN
and many other flood-impacted communities in northern Manitoba have
also developed country food programs (Thompson and Pritty, 2020).

Through focus groups the priorities in northern Manitoba were found to
be promoting traditional knowledge about hunting, trapping, and gather-
ing food in school programs. Another priority was to provide funding for
residents to obtain boats/motors, skidoos, or gas so they can engage in tra-
ditional activities. This connection to the land and stewardship of the land
is considered a sacred trust and is important for cultural identity. Commu-
nities can create Indigenous food systems by building community gardens,
implementing country food programs, providing education about the land,
and establishing farms, stores, and restaurants that provide healthy and af-
fordable food as well as jobs for local people.

In OPCN 90% of 87 families surveyed agreed that there was a need for
a community store; 10% were satisfied with the Northern Store, the cor-
poration that has a monopoly on supermarkets (Thompson and Pritty,
2020). To meet this need, a pop-up community-run market was trialled in
2016; this market offered good, healthy food at affordable prices. Pop-up
markets only opened on days that community members received social as-
sistance and family assistance pay and were very popular. This trial demon-
strated that local stores present a real alternative to the Northern Store.
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OPCN, and other remote and rural First Nation communities, would ben-
efit from something similar to the Outback stores, which were funded by
the Australian government but owned by remote Indigenous communities.
These food stores provided access to nutritious food and developed local
economies (Davy 2016). In contrast, the Canadian government supports
a corporate, non-Indigenous monopoly, the Northern Store, which com-
petes with non-subsidised local food production and local stores (Thomp-
son et al. 2012).

Post-secondary education to teach Indigenous food systems has been
identified as a powerful way to encourage young people to tackle food is-
sues in their communities. This community-led applied education program
would also improve food security by engaging youth in fishing, hunting, gar-
dening and managing community grocery stores. Meechim Farm, Inc., a
community enterprise in Northern Manitoba, employs and trains 15 young
people every summer. This farm began hiring young people in 2015 and
(at this writing) is still the only farm in in the many First Nations on the
East-side of Lake Manitoba to do so (Thompson et al. 2014). The farm’s
goal is to improve food security, train young people, and build sustainable
livelihoods. This community-owned social enterprise also runs a pop-up
store that sells healthy imported food as well as local food. The farm is run
by a manager and offers employment training and mentorship programs for
youth and unemployed people. Young interns are hired and trained to culti-
vate, produce, harvest, process local food and sell local food.

Garden Hill and Wasagamack First Nations have identified a need for
post-secondary education in Indigenous food systems. Better training and
advanced education are needed to effectively reduce food insecurity and
build local food systems (e.g., food stores, farms, country food programs,
and traditional camps). Communities need agroecology education as well as
knowledge of traditional medicine and skills in fishing, hunting, gathering
and preparing food. The Mino Bimaadiziwin partnership is currently de-
veloping a curriculum for providing community-led to offer post-secondary
education for communities to grow, harvest and sell local food using a
train-the-trainer model. Colonial systems have impoverished northern
Manitoba communities by creating reserves as economic dead zones and
then underfunding education and training programs. At present, to be sus-
tainable, local food educational programs must dip into several meagre pots
of government funding, in the different sectors of education, employment
training, and community development. The applied education program will
create and increase the capacity of local businesses (e.g., grocery stores, res-
taurants, and commercial fisheries) (Figure 14.4a—d). By harvesting food
locally from their vast traditional territory, First Nations steward and pro-
tect their land.

According to the people of Island Lake, the land is perfect as it is. They
do not want any new developments that would interfere with traditional
land uses, such as hunting, gathering, fishing, and traditional ceremonies
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Figure 14.4 Local food initiatives in northern Manitoba. (a) O-Pipon-Na-Piwin Cree
Nation (OPCN) country food coordinator, John Bonner; (b) Meechim,
Inc. Healthy Food Market in Garden Hill with local and imported food,
run by the community on welfare and paydays; (c) Youth centre educa-
tional gardens are fertilised with fish guts; (d) Meechim Farm poultry
and acres of land. (Photo credits: Shirley Thompson.)

(Thompson et al. 2019). Many people in Red Sucker Lake FN, Garden Hill
FN, and Wasagamack FN created map biographies to demonstrate how
fully they use their ancestral land for traditional activities. For example, 49
active Indigenous harvesters in Wasagamack FN created map biographies
that explore the locations where wild food is found in traditional land use
mapping (a summary map is provided in Figure 14.5). According to this tra-
ditional land-use study, the community’s foodshed is approximately 13,378
km? (Figure 14.6).
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Coordinate system: NAD 1983 UTM Zone 14
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Figure 14.6 Map of the foodshed of Wasagamack First Nation.

First Nations new mariculture initiatives in coastal British
Columbia: clam garden restoration in the Gulf Islands region

One program by First Nations in Canada that could offer a template for
building community food security is the clam garden restoration project
in the Gulf Islands region of British Columbia. Clam gardens are a beach
modification that coastal Indigenous Peoples have created and maintained
for over 1,500 years to increase shellfish production and harvest (Clam Gar-
dens n.d.; Harper et al. 1995; Augustine and Dearden 2014; Deur et al. 2015).
They are found in the Pacific Northwest region of North America, from
Washington to Alaska. They are usually constructed in semi-protected in-
lets by building a rock wall at the low tide line across a bay or cove. The rock
walls encourage sand deposits on the landward side, creating a gradually
sloping beach terrace that is ideal for clams (Figure 14.7a, b) (Clam Gardens
n.d.; Harper et al. 1995; Augustine and Dearden 2014; Groesbeck et al. 2014;
Deur et al. 2015; Lepofsky et al. 2015; Jackley et al. 2016; Moss and Well-
man 2017). To maintain clam gardens, large clams are harvested; the sedi-
ment is aerating with a digging stick and by rolling rocks; new or uncovered
rocks and large clam shells are removed; gravel and crushed clam shells are
added; and the garden is protected from competitors and predators (Augus-
tine and Dearden 2014; Groesbeck et al. 2014; Deur et al. 2015).
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Figure 14.7 Clam gardens (a) Harvesting clams; (b) Clam garden. (Photo credits:
Philip Loring.)

Currently, only a handful of communities are actively working to reclaim
and restore clam beaches. One such project offers valuable insights into how
to link food security, ecosystem restoration, and community health and
wellbeing. This project is located in the Gulf Islands National Park Reserve
(GINPR) and is a collaborative initiative of Parks Canada and multiple lo-
cal First Nations, including the Hul’qumi'num Treaty Group (HTG) and
the WSANEC First Nations. These groups are restoring multiple historical
clam gardens as a part of a multifaceted project. The goal of the project is
to determine whether traditional marine stewardship practices can support
better habitats for shellfish in the GINPR while simultaneously strengthen-
ing Indigenous food security and cultural practices (Bouevitch 2016). Spe-
cifically, the project aims, among other goals, to: (1) create an opportunity
for local First Nations people to reconnect with traditional activities and
sites of cultural significance, (2) use traditional knowledge and Western
science to evaluate the efficacy of traditional beach management, and (3)
increase the access of local First Nations to traditional foods. The project
was initiated in 2013 after years of consultation among Parks Canada and
multiple First Nations. It is an example of community-directed ecolog-
ical stewardship that seeks to support food security, coastal biodiversity,
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heritage reclamation, self-governance, and the health of communities and
ecosystems (Lepofsky et al. 2015).

Considering the significance of clams to coastal Indigenous peoples,
clam gardens are important. They increase clam productivity and the ease
of clam harvests while simultaneously providing human health benefits on
individual, social, and community levels (Groesbeck et al. 2014; Deur et al.
2015). On the individual level, the construction, maintenance, and harvest-
ing of the gardens supports physically active lifestyles and connections with
the land. Activities include walking on the beaches, digging clams, moving
rocks, building the rock wall, and aerating the soil (Deur et al. 2015). So-
cially, the gardens become a forum for intergenerational sharing of cultural
practices, language development, and socialisation. Elders and youth work
together in the gardens, building relationships in the process (Augustine
and Dearden 2014). On the community level, clam gardens may prove to be
an important source of food, strengthening food security (Groesbeck et al.
2014). Community control over clam garden activities also supports sover-
eignty and self-determination, which have been identified as critical factors
in Indigenous health. They also support reconciliation (Tsosie 2007, CSDH
2007; TRC n.d; Fleming 2019).

Clam gardens could also add resilience to local and regional food sys-
tems. Generally, country food systems rely on a portfolio of primary and
secondary food resources (Loring and Gerlach 2009). This portfolio allows
people to respond to changing environmental circumstances and also be
flexible with the changing seasons (Kofinas et al. 2011). Clam gardens in-
crease clam production and possibly allow clams to be produced in areas
that they would not naturally. Therefore, they could be key contributors to
the resilience of First Nations’ food systems in the future.

Insights from the Clam Garden Project could be relevant to other pro-
jects for improving community food systems in the North. Three aspects
in particular stand out. First, the project explicitly seeks to link human and
environmental health. Clam gardens promote positive health outcomes for
people (as described above). But the gardens and beach stewardship also
improve beach health. For example, the rock walls promote biodiverse life
in the intertidal zone. Second, the project seeks not just to produce food but
to use the gardens as a platform to connect people. At the gardens, youth
interact with Elders and also with each other in a new, positive context.
Third, the clam gardens have symbolic value for reconciliation and tribal
sovereignty. They are a venue in which First Nations people can reassert
their right to territory and their capacity to be effective stewards of the land.
These linked biophysical, ecological, psychosocial, and political dimensions
arguably make clam gardens a durable, resilient, and effective food security
intervention that addresses not just diets but all of the many ways that food
can be central to our lives and societies (for a detailed description on Clam
Garden Project impacts see also Fleming 2019).



Future of food security and food sovereignty 269

Challenges and constraints of community-based food initiatives

Technological challenges

Nunavik’s communities, like other Arctic communities, rely heavily on
diesel-powered generators for energy (Cherniak et al. 2015). Due to this de-
pendence on fossil fuels, remote communities are more vulnerable to global
market variations or shortages in diesel and to emissions of greenhouse
gases and pollutants. Hydro Quebec (2013, 47) estimates that the electricity
demand of the 14 Nunavik communities will increase by 2.9% per year from
2013 to 2023 due to anticipated population growth. Despite the availability
of wind and hydroelectricity resources near these communities, renewable
energy installations are still absent from Nunavik. One main challenge to
implementing greenhouse technology in the Arctic is ensuring that green-
house projects do not threaten energy and water security. The Kuujjuaq
greenhouse has no heating system and operates only during spring and
summer, from May to September. Technical solutions and greenhouse en-
ergy optimisations are currently being investigated to enable the Kuujjuaq
Greenhouse to extend the growing season and remain energy efficient, such
as the installation of a thermal storage system (Lamalice et al. 2018, 335;
Blangy et al. 2018, 318).

Other renewable-energy food growing installations have recently opened
in Kuujjuaq. The Kuujjuaq Hydroponic Container runs since December
2018. This is the first year-round commercial gardening initiative in this
northern village. It also functions as a waste-to-energy plant and is equipped
with a with a waste oil heating system (Makivik Society 2018).

Another key limitation to local food production in the Canadian Arc-
tic is the absence of nutrient-rich growth substrate. This was an issue for
the cold frame initiative in Kangigsujuaq. However, many locally available
components can be used to produce nutritious, ‘class-A’ soil for agricultural
use via composting. Local resources with significant potential as organic
waste in Nunavik include kelp seaweed and other macroalgae (Sharp et al.
2008); wood waste from construction projects; post-consumer waste (e.g.,
households, grocery stores); sand, clay and silt from riverbeds. It would be
interesting to test the potential of composting technology and different soil
mixes in the future growing season.

Challenges to participatory interactive web-based cartography such as
the Nigqiit Piruurtut map include a lack of access to computers and limited
access to a reliable Internet connection in the North (Macé 2018, 59).

Environmental risks

Technological challenges are one barrier to implementing programs such as
the ones described in this chapter. Environmental hazards are another. For
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example, First Nations mariculture initiatives, such as the clam garden res-
toration, can increase communities’ risk of exposure to ocean acidification,
harmful algal blooms, other environmental contamination such as paralytic
shellfish poisoning (Fleming 2019).

Lack of knowledge and training; merging different types of expertise

One barrier to the food growing project was a lack of prior knowledge
about farming or gardening in a greenhouse setting. Vocational schools in
Nunavik offer no training in horticulture or agriculture. Here, the post-
secondary education program in food developed by Wasagamack FN and
Garden Hill FN can serve as an example for the development of agricul-
tural skills.

Most greenhouses in the Arctic today use a container-like architecture or
are arenas transformed into greenhouses. Local traditional knowledge then
becomes important; ideally, greenhouses should merge traditional ways
of storing food such as semi-subterranean dwellings (e.g., Qarmaq, Yupik
house, Qaggi) with modern greenhouse designs to develop culturally appro-
priate greenhouses (Laurendeau 2018, 18).

Organisational challenges

Skinner et al. (2014, 8) studied the greenhouse at Fort Albany First Na-
tion and described the challenges around ownership. Several community
members did not think of the greenhouse as a communal structure that be-
longed to everyone. Similarly, Chen and Natcher (2019, 150) highlight the
challenges of managing local greenhouses in relation to the ethnic and so-
cioeconomic background of the local participants. They pose a question:

[...] are participants in community gardens and greenhouses those most
in need or do they represent a more transient population (e.g., school-
teachers or government employees) who are either accustomed to having
regular access to fresh foods or are drawn to the company of others with
similar socio-economic standing? If the latter, participation in commu-
nity gardens and greenhouses could be viewed negatively by permanent
community members, or even considered elitist and used only by those
who can afford membership (e.g., membership and plot fees) and have
flexible schedules to volunteer their time. This situation could then re-
sult in those who are most vulnerable to food insecurity being excluded
from any potential benefits.

(Chen and Natcher 2019, 150)

Participation varies at the Kuujjuaq greenhouses; 46 individual lots are al-
located by lottery to individuals or families interested in gardening for the
annual growing season.
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Tables 14.1a—c overviews the different priorities and expectations of local
stakeholders and the outcomes of the food growing initiatives considered in

this chapter.

Table 14.1 Community members’ expectations and outcomes for the three different
initiatives studied (a) The Niqiliriniq project; (b) Community-led food initiatives
in northern Manitoba; (c) Clam garden restoration project

Nigiliriniq project

Short-term expectations

+ Start with a small, low-tech project
=> ‘We need to test the community’s
interest towards gardening’ (resident of
Kangiqsujuaq)

* Learn to garden
=>‘It’s complicated, someone needs to
teach us’ (resident of Kuujjuaq)

* Involve the youth
=> ‘To teach children how to grow own
food plants’ (resident of Kuujjuagq)

» Include local plants
=> ‘Would be nice to have berries in the
village’ (resident of Kangiqsujuaq)

* Have a pleasant pastime
=> ‘It would give people something to do’
(resident of Kuujjuaq)

Long-term expectations

* Local capacity building and
empowerment

* Embellish the village with gardening
and landscaping project

* Opportunity to have a small
greenhouse at home
=> “Individual projects at home would be
great, even inside the house” (resident of
Kangigsujuaq)

» Secure the supply of fresh fruits,
vegetables and herbs year-round
=> ‘Fruits are missed very much during
the winter’ (resident of Kangigqsujuaq)

e Improve health and well-being

* Save some money
=> ‘Veggies and fruits are too expensive’
(resident of Kuujjuaq)

Realised outcomes

The project started with cold frames
which are light, inexpensive, and easy to
repair structures

29 gardening workshops between 2016
and 2018

Cold frames were built with grade

3 to 5 high school students and many
gardening activities were held with
students of all ages as well as day-care
children

Crowberry, lingonberry and mountain
sorrel were planted in the cold frames
Most of the participants from the 2018
growing season enjoyed it and asked for
more cold frames for next spring

Partially realised outcomes

Participation of a local leader in

a regional meeting on greenhouse
agriculture

Landscaping proposition was designed
by a Niqiliriniq team member and will
be presented to the community in 2019

(Continued)
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Community-led food initiatives in northern Manitoba

Short-term expectations

Provide youth opportunities to garden
and farm to produce food for the
community

Provide some educational
opportunities in elementary and
secondary school regarding country
foods and gardening

Long-term expectations.

Develop community store for selling
affordable foods as well as nets and
materials to get country foods
Developing a post-secondary
Indigenous food system which includes
hunting, fishing, gathering, cooking,
food-business, food safety, gardening,
animal raising, and starts businesses in
other areas (e.g., community store, local
restaurant).

Starting a local restaurant or canteen
selling some wild foods (fish, Labrador
tea, etc.)

Realised outcomes

Realised a community pop-up store

of healthy reasonably priced food at
Garden Hill, Wasagamack, and OPCN
that sells once or twice per month
Developed a permaculture design with
community to expand farm over 20
years in Garden Hill

Country food programs provide food
for elders at OPCN

Developed a farm that employs 15
people and farms 999 poultry

Partially realised outcomes

Improved food security slightly through
country foods, farming, and pop-up
stores

Jobs for youth in food production at
Meechim Farm

Some income from food production
Growing sustainable food businesses
Mino Bimaadiziwin committed to start
post-secondary food program

Clam garden restoration in the Gulf Islands region®

Short-term expectations

Restore two clam garden sites
according to the traditional practices of
Hul’q’'umi’num and WSANEC peoples.
Create opportunities for elders and
youth to connect through beach
restoration activities

Determine whether clam gardens

can be used as an effective resource
management tool in the region

Long-term expectations

Improve ecosystem health in intertidal
zone

Build community food security
Facilitate opportunities for Coast
Salish peoples to engage with their
ancestral territories and practice their
traditional harvesting rights

Realised outcomes

.

Multiple years of beach restoration
activities in summer and winter months,
including elders, youth, clam experts,
and research scientists

Science and culture camps are held
each year in association with beach
restoration activities

Partially realised outcomes

.

Increased awareness of beach
stewardship and cultivation by

First Nations through knowledge
mobilisation that includes news articles
and short documentary videos, e.g.,
https://youtu.be/j2wPVx4sCNO
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Conclusion

This chapter adds to the growing body of literature providing empirical sup-
port for local strategies to enhance food security and sovereignty in remote
communities across the Canadian North.

The study cases presented and analysed in this chapter — the Kuujjuaq
greenhouse, Kangiqsujuaq cold frames, the Meechim Farm, and the Clam
garden project — show that community agriculture initiatives and initiatives
to restore traditional mariculture systems offer valuable alternatives to the
unsustainable import of nutrient-poor foods to markets in Canada’s North.
These local food procurement strategies provide local access to fresh, nutri-
tious, affordable foods. They effectively reduce food insecurity and build or
rebuild local food systems where communities of First Nation and Inuit food
growers and farmers are exercising increased control over their food systems
and the socioecological aspects of food production. This reinforces food sov-
ereignty and creates economic opportunities in local food production. Our
results corroborate earlier findings (e.g., Allan 2014; Skinner et al. 2014) that
the benefits of community gardens, farms, and greenhouses go beyond their
capacity to produce food and to increase consumption of healthy food. They
also provide community social services. The community food initiatives de-
scribed in this chapter are examples of fruitful collaborations between First
Nations/Inuit communities and university-affiliated researchers or govern-
ment agencies (i.e., Parks Canada) that meet the food needs identified by local
Northern residents.

However, as shown by our case studies, community growing initiatives
in the North still face several challenges. These include costs, technological
challenges, organisational and management challenges, sustainability, and
ownership.

Clearly, local food production alone cannot solve all the food-related is-
sues Northerners are facing today. Food insecurity in the North requires
effective policy responses that tackle the root causes of food insecurity (e.g.,
poverty, the abnormally high cost of imported foods, the colonial legacy, en-
vironmental factors, the export of food decisions to the South). Nonetheless,
community food initiatives like those presented in this chapter are part of
the solution. They are an important piece of the puzzle on the path toward
true food security and sovereignty in the North.

Several recommendations for community projects targeting food security
and sovereignty in remote communities emerge from our study:

1 A range of strategies allows better access to all types of food (country
food, market food, locally produced food) and empowers local commu-
nities to gain control over their food systems.

2 Empowering governance and policies are needed to help communities
navigate economic and natural resource development.

3 Arctic and First Nation food innovation and collaboration is needed;
examples of collaboration include the UArctic program and the Mino
Bimaadiziwin partnership.
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4  Existing local knowledge should be used in food initiatives. For ex-
ample, traditional food storage methods can be merged with modern
greenhouse designs to develop a culturally appropriate greenhouse.

S Community-led post-secondary programs on Indigenous food sovereignty
should be created to develop local capacity throughout the food system.

6 The development of community-led education programs on Indigenous
food sovereignty for young people provides them with new skills and
experiences.

7 Community-level champions should be identified and supported. These
are community members who are interested in leading local actions
around food systems and who can clearly communicate about these ac-
tions and engage other community members.

8 More long-term funding should be allocated to community food
programs.

9  Programs that offer training and support for raising animals should be
developed and implemented in Northern communities that are starting
to farm to provide assistance and supports for animal husbandry and
food production.

Ultimately, the case studies examined in this chapter provide examples for
other community-led initiatives.
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Notes

1 https://knightlab.northwestern.edu/about/.
2 Translation by the authors; original French passage (Caquard and Dimitrovas
2017, 10):

[...] la représentation de récits de voyages ou de récits documentaires dans
lesquels les lieux et trajets sont clairement identifiés. [...] ESRI Story Maps
offrent la possibilité d’'importer des fichiers shapefile, [...], de concevoir les
cartes de maniere collaborative, de représenter différentes histoires sur une
méme carte [...] et de distinguer graphiquement différents types de liens entre
les lieux. [...]
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3 Note this is not intended as a comprehensive list of goals as represented by pro-
ject partners, but instead a cross section of such goals as observed by Loring.
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15 Building traditional
food knowledge

An approach to food security
through North-South dialogue

Anne Ouma

Introduction

The relationship between governance and food security in the Arctic region
is evolving to include more complex partnerships among members of civil
society, non-governmental actors, academia, economic agents, and various
levels of government (Petrov et al. 2016). Interdisciplinary collaboration is
needed more than ever to study and comprehend the challenges of food se-
curity and solutions to it. These collaborations for instance must examine
governance partnerships and provide recommendations (Petrov et al. 2016).
Addressing some key components of the governance of natural resources
could ensure sustainable and equitable food security in the current rapid so-
cioeconomic and sociocultural transformation in the Arctic region (Kurtz
2013). Indigenous populations” worldview define sustainable development
and land stewardship by emphasising the importance of these activities to
maintain ecological health and food security, as well as to secure access to
resources from the land. Indigenous societies and communities argue that
stewardship of the land partially defines their identity, which is viewed as
significant to decisions pertaining to the sustainable governance of food
systems and natural resources (Berkes 2009). Indigenous knowledge sys-
tems are based on reciprocity and mutual relationships between humans
and nature within a holistic worldview that is anchored in specific spatial
contexts (Cunningham 1993). They are combined knowledge systems that
encompass technological, social, economic, philosophical, educational, le-
gal, and governance systems. In Oguamanam’s description, the ideology of
nature is portrayed as an organic entity and humanity as part of an integral
whole. This is a theory of life ‘whereby unity in the diversity of life, forms
a synthesis of materialism and deep spiritualism’ (Oguamanam 2006, 53).
This chapter discusses some of the immediate and long-term challenges
currently facing the Arctic. The Arctic (and other parts of the globe) cur-
rently faces diverse environmental, economic, and social challenges that
impact food (in) security. This chapter’s empirical contribution is informed
by participatory, community-based research that builds on knowledge and
understanding of the local dimensions of food. The chapter explores how we
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might find a qualitative grounding for the ideas of biocultural diversity and
food (in) security within the personal stories shared in the talking circle. It
also examines how various actors perceive current governance structures
and the direct or indirect relationship of land stewardship to food (in) se-
curity. The chapter further explores the foundation for Indigenous govern-
ance of the environment, which is based on spiritual principles and provides
just, forward-looking governance of natural resources, particularly food re-
sources. It discusses how the findings are applicable in the broader context
of Arctic research with examples from other communities with in Northern
and Southern countries. The stories from the talking circle examine pro-
cesses of socio-ecological change that impact food security. They assess
the research, education, and communicative strategies required to address
possible change and active community wellbeing. This includes developing
strategies for relationship building, which is the foundation for Indigenous
governance of food and natural resources.

Methodology

The 2011 Coastal CURA People in Places Conference focused on the inclu-
sion of Indigenous communities in integrated resource management. This
focus created an ideal opportunity for sharing knowledge in a format based
on Indigenous talking circle traditions. Talking circles are one of several
Indigenous methodologies which have a non-hierarchical form of dialogue.
Participants sit in a circle; this symbolises equal respect for and the equal
importance of the ideas and stories of all participants. All participants are
given the opportunity to speak without interruption (Simmons et al. 2012).
An object obtained from nature (e.g., a stick, feather, or tobacco pouch) is
passed around the circle to indicate whose turn it is to speak. A participant
can also decide to keep silent and pass the object to the next person. Indig-
enous Peoples have traditionally used talking circles to solve problems. A
talking circle is a very effective way to remove barriers and to allow peo-
ple to express themselves with complete freedom. As Muin’iskw and Crow-
feather (2016, 1) explain, ‘The symbolism of the circle, with no beginning
and with nobody in a position of prominence, serves to encourage people to
speak freely and honestly about things that are on their minds’. Traditional
talking circles have been used to create a culturally safe space for Indige-
nous women to talk about healthcare experiences (Kurtz 2013).

Because the Coastal CURA People in Places Conference focused on
the inclusion of Indigenous communities, talking circles were chosen as a
methodological portion of the conference proceedings. The aim of the talk-
ing circle was to provide a space for dialogue and for an understanding of
the role of traditional environmental governance knowledge in natural re-
source management. This discussion acknowledged the idea of agency that
underpins how Indigenous Peoples think and relate to nature. It aimed to
start new or (in some cases) renewed relationships that could generate new
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possibilities and confidence for turning knowledge sharing into solidarity
in action.

It was imagined that the forum could help build relationships and that
participants might feel comfortable continuing conversations from the
talking circles during the rest of the conference or even beyond the confer-
ence. The conference talking circles focused on sharing experiences with
Indigenous traditional knowledge related to environmental governance.
The participants in the talking circles were conference attendees who en-
rolled in the talking circle workshop. A total of 34 people sat in the circle
for at least one of the two 1.5-hour afternoon sessions. This schedule was
planned to allow conversations to fully develop. Chairs were set up in a
circle. The 34 participants shared their homelands or research sites, and
the geographical spread was impressive. They came from across Canada,
the United States, Latin America and the Caribbean, and Africa. The
talking circle revealed a remarkable range of struggles and positive expe-
riences for both Indigenous researcher—practitioners and non-Indigenous
allies. It provided a space where participants (including elders of First
Nations in Canada; master’s students from Kenya, Canada, and Sweden;
practitioners from Ecuador; and university researchers) from around the
world, with diverse backgrounds and experiences, could feel comforta-
ble sharing their experiences in working with Indigenous or traditional
knowledge of food resources. The workshop attracted considerable in-
terest, partly because of the format itself. As one participant said, ‘I
come to circles because I know there won’t be somebody talking with a
PowerPoint’.

The synthesis of key messages was enhanced by the range of perspec-
tives provided in participant’s narratives. The talking circle was very
fertile in a number of respects. Contributions were oral and not based
on prepared written documents or slide presentations. There were three
facilitators; one opened the discussion with a quiet moment and then
passed the tobacco pouch to the next speaker. The tobacco pouch went
around the circle several times. The talking circle was audio recorded
so that contributions could be transcribed and included in published
proceedings. The session coordinators provided participants with a for-
mal opportunity to provide consent for these forms of documentation.
The audio recording was supplemented by written notes to ensure that
the names of speakers were recorded as a reference for the transcriber.
Photos were taken, and, to provide a visual representation of the geo-
graphical/cultural spread of the participants, a Google Earth map was
displayed, and participants’ homelands and/or research locations were
marked. As envisioned by the co-facilitators, the talking circle approach
was necessarily hybrid in this international context as it bridged mul-
tiple non-Indigenous and Indigenous cultures. It contained ceremonial
aspects rooted in Cree traditions. [For other accounts of talking circle
processes, see Simmons et al. (2012).] The talking circle allowed for a
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certain flexibility and informal approach that enabled people from dif-
ferent backgrounds to feel comfortable.

This chapter uses a form of thematic narrative analysis to examine the
content of the stories. A thematic narrative approach, according to Sand-
berg (2011, 46), focuses on themes in a story to give a sense of direction and
purpose. The emphasis then is on the content of the message rather than
language, form, or interactions. A thematic narrative analysis can aid com-
prehension of how stories are understood in the context of social, spatial,
and environmental processes and spaces. It can help unearth contextual
aspects of the stories given the diverse locations represented in the circle.
In the transcribed stories, similarities and differences appear, and common
themes emerge and evolve through the analysis. A contextual interpretation
was used to develop these themes. Several common themes and concerns
emerged from the stories shared in the talking circle. These themes were
interwoven in a complex fabric that incorporated participants’ multiple, di-
verse stories. Three key themes were used to code the transcripts: socioeco-
logical and governance changes that impact Indigenous knowledge of food
resources; conflicts around food security and threats to traditional ecologi-
cal knowledge (TEK); and strategies for partnership and relationship build-
ing (including resilience). Wiles et al. (2005) discuss a contextual analytical
approach for interpreting stories. To better understand the themes and
their implications, it was necessary to place the issues and understandings
in context. This helped reveal some salient tacit meanings in the stories
that could be used to address the key questions. Context was particularly
important given the diverse geographical spread of the circle participants.

Consent to use the transcribed stories and narratives was obtained from
the primary facilitator, who was also responsible for documentation.

Figure 15.1 Talking circle, People in Places: An International Conference, 26-29
June 2011, Halifax, NS.
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Theoretical framework

In the Indigenous worldview, humans are part of rather than separate from
the natural world. This worldview recognises links between cultural iden-
tities, language, and land resources, including food resources (Blythe and
McKenna Brown 2004). Morphy (1995) discusses the inherent tie between
Indigenous knowledge and the land, while Frawley (1999) recognises the
connections and understanding of place and space found in Aboriginal
knowledge of natural resources.

Other literature discusses the role of the land in place and space with an
emphasis on ‘maintaining the integrity of the land and food resource itself’
(Battiste 2002, 13). This interface between nature and culture exists within
the complex interactions between people and the environment over time
(Rossler 2005). Maffi (2005) discusses people’s knowledge and practices,
highlighting the role of language as a vehicle for communicating and trans-
mitting cultural values (which include knowledge of food security and prac-
tices), while also mediating interactions and mutual adaptations between
humans and the environment. According to Battiste (2002, 2), about 20% of
the world’s population engages with TEK systems, which are described as

knowledge which comprises the complex set of technologies developed
and sustained by Indigenous civilisations; this knowledge which is often
oral and symbolic, is transmitted through the structure of Indigenous
languages. It is passed on to the next generation through modelling,
practice and animation, rather than through the written word.

Silverman (2011) proposes that culture and links to place are both contested
concepts. Distinct local communities are attached or linked to their local
biological environments through a network of feedback webs that have been
subjected to scholarly debate. This is in contrast to viewpoints that depict
humans as external to and separate from nature; in this view, human inter-
actions with nature are based on efforts to dominate it (Maffi 2005).

TEK is ‘the sum total of local knowledge and skills on ecology, unique
to places and societies, which people in a particular geographic area pos-
sess and which enables them to get the most out of their natural environ-
ment’ (Grenier 1998, 2). The knowledge of food systems embedded in TEK
can often be difficult to systemise as it is embedded in collectively owned
socio-cultural values and belief systems, rituals and practices, governing
institutions, and relationships (Tanzania Gateway 2010). Battiste and Hen-
derson (2000) call TEK a complete knowledge system embedded within
wider knowledge systems; all these systems are dynamic and have spatial,
temporal, and place-specific dimensions as well as their own philosophical,
epistemological, scientific, and logical validity. Some scholars further ex-
pand the definition of TEK to describe a holistic worldview that is embed-
ded in communities. While contextually based within the local language,
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TEK includes environmental practices that are based on reciprocity, obliga-
tions to community laws, communal resources, and other life forms. They
are management institutions based on sharing and meaning (Oguamanam
2006). TEK can be said to invoke mutual relationships between humans and
nature (within the complex kinship systems of relationships among people,
animals, the earth, the cosmos, etc.). They are founded on a sociocultural
milieu that sustains a belief in complex spiritual and social relationships
among all life forms (Ermine 1995).

Gibson (2004) situates TEK in relation to increased mobility and govern-
ingeconomic dynamics. The argument is that rights to traditional knowledge
and food resources are determined by historical, temporal, geographical,
and spatial dimensions. Gibson argues that, within communities, individu-
als emerge who claim commercial rights to what have previously been seen
as communal resources. Hart (2002) discusses the extreme inequalities that
exist during the application of neoliberal policies of local governance and
land policy. Hart also provides tangible recommendations for land govern-
ance policies and activism, advocating for the ‘disarticulation of land from
natural resource management and agriculture and the re-articulation of its
significance in terms of its potential contribution to a social wage’ (Hart
2002, 305).

Frawley (1999) also considers the relationship of TEK to place and space,
discussing the interconnectedness and understanding of place, space,
and cultural diversity as part and parcel of Aboriginal knowledge of land
stewardship:

For Aboriginal Australians, nature and culture are inextricably bound
together in the Dreaming — the time when the world, including Aborigi-
nal people and their law, was created. Belief systems associated with the
Dreaming link specific places with Dreaming events and give every per-
son, living and dead, a place within a physically and spiritually united
world. The landscape is not therefore a composite of external objects,
but is made up of culturally defined features of mythical significance.
(1999, 272)

Indigenous communities are and have been engaged in an array of diverse
efforts to reverse the erosion of TEK, by reclaiming a reverential relation-
ship with the sacred and spiritual worlds in an attempt to restore balance.
It is argued that this could provide a framework to address food security.
Sacred place(s) and space(s) are inherently tied to specific landscapes where
harvest and planting ceremonies are held; sacred places define spiritual con-
nectedness (Morphy 1995). Frawley (1999) adds that this interconnectedness
and an understanding of place and space are central features of knowledge
of food resources and the mythical significance of those resources. UN-
ESCO’s discussion of approaches during the UN Decade on Biodiversity
(2010-2020) refers to ‘moral values, norms, and traditions that will be
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needed to reshape our relationship with the living world of which we are
part of (UNESCOS Biodiversity Initiative 2011, 4).

Morphy’s (1995) research on spiritual connectivity is exemplified by the
harvest and planting season ceremonies in Misungwi Tanzania. These cer-
emonies include the use of staple fodder and animal products such as milk,
ghee, sorghum, and millet. Participants adhere to a special dress code in a
specific ecological space that is recognised as sacred. These spaces are be-
lieved to enable food resources to acquire spiritual power before and after
the planting and harvesting seasons (Ouma 2013).

The erosion of TEK and specifically of knowledge of food security has
been widely discussed. Hoppers (2002) argues that ‘the erosion of people’s
knowledge in general in Africa associated with food and natural resources
is said to be under greater threat than the erosion of the food and natural re-
sources themselves’ (2002, 7). Some postcolonial alterations in land policies
and land rights in Tanzania and Kenya influenced the management of TEK.
For instance the abolition of chiefdoms in Tanzania and therefore their role
as administers and overall managers of the custodianship of TEK within
communities was truncated. New alternative administrative and manage-
rial structures were put in place by the colonial project; (Bukurura 1994).
The resulting alterations affected the control and management systems of
TEK (Mshana 2002). The original chiefdom systems played a central role in
managing TEK of food resources, land tenure, farming systems and prac-
tices, and related governing structures. In Tanzania, the Dagashida Institu-
tion of the Sukuma Societies, which has existed for hundreds of years, works
with decision-making processes, with linkages to TEK governance and its
ability to resolve conflicts (Brandstrém 1990). This could have contributions
that relate to food security in communities. Previous research in Mwanza
Tanzania (Ouma 2013) provides an example of the contemporary use of lo-
cal TEK to predict the success of crop harvests which could determine food
(in) security for the local communities (Figure 15.2).

Whittaker (2015) examines the role of TEK in sustainable food resourcing
in rural Yuan Yang China and discusses how the use of TEK in food sourc-
ing provides communities with stable and diverse diets and enables various
ecological niches to connect into a resilient whole.

Food Tank (2018) Indigenous Network (https://foodtank.com) discusses
ways to improve the resilience of food systems. It also highlights the key role
Indigenous Peoples play in sustainable farming and food security around
the world due to their traditional knowledge and understanding of land gov-
ernance, ecological systems, and local biodiversity. The resilience of Indige-
nous farming and its contributions to food security can be seen in examples
of traditional farming practices from around the globe. Examples include
the use of agroforestry by some Amazonian Indigenous communities and
in Latin America, the Caribbean, and Ghana; crop rotation practices in
Malawi; sustainable honey harvesting by Ogiek Indigenous communi-
ties, amidst biodiversity erosion through deforestation and challenges to
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ancestral lands; the Center for Integral Small Farmer Development (CE-
DICAM) in Mexico, which integrates sustainable agricultural techniques to
enhance local food security; Soils, Food, and Healthy Communities (SFHC)
in Malawi, which uses local Indigenous knowledge and agro ecological
methods to improve food security and nutrition in Malawi; and Navdanya,
an NGO founded by scientist Vandana Shiva that is involved in the rejuve-
nation of Indigenous knowledge and culture through biodiversity-based or-
ganic farming methods and the development of locally adaptable cropping
practices that provide sustainable food resources.

A study on the socioeconomic, environmental, and governing struc-
ture pressures on food resources in diverse ecological settings in Thailand
demonstrates that appropriately used and adapted TEK could play a sig-
nificant role in addressing the food security of small rural farmers (Ekarin
et al. 2016).

This chapter discusses presentations from talking circle discussions by
First Nation members, community-based management and networking
organisations, members of civil society, community leaders, small-scale
natural food resource industries, students, and academic scholars that
were compiled after the second International Coastal CURA Confer-
ence. This conference, titled People in Places: Engaging Together in Inte-
grated Resource Management, took place in June 2011 in Halifax, Canada.
Coastal CURA was a six-year project (2006-2012) and was structured as a
community—university research alliance. Partners included First Nations
communities, fishery organisations, university researchers, students, and
government agencies. It was funded by the Social Sciences and Humani-
ties Research Council of Canada. The project aimed to build knowledge
and capacity across the Canadian Maritimes and to support community
involvement in managing food resources from coasts and oceans. It is
linked to actors supporting the ecological, social, and economic wellbeing
of place-based communities by exploring how communities, food resource
organisations, and governments could work together to manage coastal
and ocean food resources. The project reviewed past experiences and en-
gaged in innovative participatory research of the management approaches
of community-led and government organisations across the Canadian
Maritimes. The CURA project applied three key strategies: research, ca-
pacity building, and knowledge mobilisation. Its defined goals were: to
improve the effectiveness of governance of natural/coastal resources; to
enhance community capacity to participate in coastal management; to de-
velop a Maritimes network allowing fishers to engage in community-level
coastal governance; and to research innovation and the generation of local
food knowledge.

The key questions of this chapter are: (1) What key shared issues and chal-
lenges in Indigenous environmental governance impact food (in) security?
(2) How can North—South dialogue about Indigenous environmental gov-
ernance initiatives inform policy on food (in) security?
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Results

Negotiating a governance system: Links among places, natural resources, cul-
ture, and food in Indigenous contexts

Stories from the talking circle particularly emphasised the worldview
that different pieces of the biocultural diversity web are linked. Some links
among place, food, culture, and natural resources in Indigenous contexts
are mentioned in the following quote:

Aboriginal people, I'm learning now, don’t live by numbers. They live
by concepts like balance, ecosystem. ?ehtsdo was the happiest when he
went to a certain place and he found fish. He went to another place and
he found moose. Another place and he found caribou, beaver. When
he saw that, he was happy because he was part of that, balancing those
things. That’s what made him happy.

(First Nations talking circle participant Canada)

Some communities are attempting to negotiate a balanced approach to en-
vironmental governance in order to secure sustainable food resources. This
resonates with earlier research on the interface between human, other be-
ings, place, and space in relation to Indigenous knowledge. For example,
Blythe and McKenna Brown (2004) and Morphy (2005) discuss the inherent
relationships and links between all life forms and the Indigenous view of
humans as one actor in a whole ecosystem. In this view, balance is a key
concept. A participant shares a collective East African way of managing
food resources:

We do not sell fish. We share. In every coastal community in Kenya, [in]
the small-scale fishing communities you visit, you’ll find that we share
with the whole. We are all one. In our country we call it the spirit of
ubuntu. We have to care about other people. But why have we lost the
way of our forefathers? Why does the tide change?

(Indigenous talking circle participant from Kenya)

The African term ubuntu is the belief in a universal bond of sharing that
connects all humanity. These Kenyan communities view the fish they catch
as a shared resource for the community. However, this view is under threat
due to changes in governance and livelihoods (Hoppers 2002). Another
quote also emphasises the Indigenous view of the interconnectedness of
everything in the universe, including food resources:

I'm making the choice today to walk a Dene path today, a true path, the
path of a true human being. I want to be out on the land. I want to be
thinking like ?ehtsdo. Harvesting. Teaching. Passing my language on to
my grandchildren. ?ehtsdo’s worldview is centred on Néwhehtsing, the
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Creator. But he never talked about Néwhehtsine. His belief is learning
about Dirinéné, the land, the water, food resources everything in the
Universe. The more you learn about this, the closer you are to Néwhe-
htsing. Everything has to be related and must be treated with respect. If
things are not related, then there’s a problem. And things have to be alive
to build relationships. To respect something, it has to be alive, it has to
have its own being. In our language there’s no such thing as death.
(First Nations talking circle participant from Canada)

We saw Bear River history in [the] Mi’kmaw and English languages.
F. has a wonderful way of relating to this earth, himself, and the creator.
He talked about the seven signs in his tepee. [ recall six of these: respect,
bravery, honour, humility, sharing, and love. He explained how being at
the camp teaches our children how to be true human beings. The land
teaches us to be human. We listened to some of their music as well and
shared ours (I carry an iPod with most of my grandfather’s songs).
(First Nations talking circle participant Canada)

A similar idea about guiding signs (as mentioned in the aforementioned ci-
tation) is also used in Tanzanian harvest ceremonies:

Four ways are used: south, north, east, and west; spears and fly whisk,

mkia wa nyumbu [the tail of a wild animal] ... black clothes, special

songs; there are women who piga vigelegele [sing ceremonial songs].
(Talking circle participant from Tanzania)

Some readings depict humans as external to and separate from nature; in
this view, human interactions with nature are based on efforts to dominate
it (Anderson 2010). Indigenous environmental governance views humans as
a part of the natural world rather than separate from it. This view is com-
mon to Indigenous societies around the world (see Figure 15.4) that define
biocultural diversity through intense links to the land, culture, and food
resources. The ethos of this worldview entails treating all living things, in-
cluding food resources, with respect given the interrelationships that sus-
tain everything in the universe. The role of language in transmitting TEK
(see Maffi 2005) is illustrated in the quotations above and will be discussed
in more detail in a later section of this chapter on conflict and resolution
strategies. The central role of respect is also mentioned in the context of the
governance of forest resources, food, and water:

For example, we spent three years working on a new Wildlife Act for
the Northwest Territories. I was with that group. We had four lawyers
and all the co-management boards working together on the new Act. All
that time I was thinking, ‘We can’t put these laws into ?ehtsdo’s world.’
One day somebody said, ‘Let’s put our Dene concept of respect in the
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Act.’ Right off the bat, we were told that this wouldn’t be possible. And
it’s true. How can a person be charged for not respecting wildlife or the
forest or the water or food resources from the land? The community
themselves have to maintain their own principles and laws. That’s what
self-government is all about. I asked myself, “‘Why is it so hard to do this?’

(First Nations talking circle participant)

In some cases, governance of food and land resources by formal governing
bodies in the form of agreements, treaties, and joint decisions is problematic:

What is frustrating is that our government is not listening to us regard-
ing the livelihoods around fishing. Nobody listens.
(Talking circle participant from Kenya)

But it’s very delicate. You can kill Aboriginal knowledge very easily by
using the wrong methodology in the government work with agriculture.
(Talking circle participant from Mexico)

Without doubt, the government doesn’t really want to be part of what
I prefer to call joint management. They use ‘co-management’ and ac-
tually recognise only advisory processes. My view of joint manage-
ment is that it should be about jointly making decisions. I don’t know
if there’s any setup anywhere in this country where First Nations are
true partners with government. I could never understand why, because
they’re newcomers to our land, our territories, and our resources. The
five First Nations within this region have not been part of land use
planning. The land use planning in this region is not totally finished,
but you might as well say it’s finished, because the government’s come
and told us they’ve done all the work. I've always been a rebel and I've
always had an issue with the decision-making process, because it has
never involved us. I was never any kind of decision maker because
the system always made sure that people like myself were out of the
process.

(Talking circle participant from Canada)

The hegemonic, unequal dominance between formal and informal (Indige-
nous) land governance structures is clear in agreements and treaties on land
governance. This provides avenues for conflict within communities that
could relate to Indigenous land stewardship using local food knowledge and
food security. De Sousa Santos (2007) and Gibson-Graham (2006) suggest
counter-hegemonic processes, advocating for actors governing land and
natural resources to re-engage with activism and tangible recommendations
for land governance policy. Formal agreements and treaties should be rea-
ligned with a TEK base so they are in tune with communities’ ways of gov-
erning and managing food resources. These stories and scholars describe



292 Anne Ouma

the historical and contemporary governance structures and organisational
approaches to land stewardship that have defined and continue to define a
contested space within communities. Formal and informal governance of
land, marine, and related food resources is often contested. This chapter
considers the relationships among land stewardship, governance, and deci-
sions about food systems based on talking circle discussions. The discussion
on conflicts will be developed later in the chapter.

Food security, conflict, and threats to TEK

The stories shared by talking circle participants point out some conflicts
of interest between Indigenous communities and non-Indigenous fishermen
with official fishing licenses. This poses threats to TEK. Hoppers (2002)
and Oguamanam (2006) discuss the often contrasted and divided paradigm
between formal and informal land stewardship. Indigenous communities’
worldview positions them as custodians of the land (see Figure 15.3 &15.4),
while formal governing structures honour formal agreements:

The fishermen and the natives were not cooperating at all. Boats were
being burned. Wharves were being burned. In my area, there were a lot
of fishermen coming with boats, with their lobster boats inside the har-
bour blocking the harbours. Sitting inside a boat for two or three days is
probably not what those fishermen wished to do. They were going to the
taverns a lot and they were getting drunk, and they had rifles aboard. It
was getting to be a very trickish situation.

(Talking circle participant from Canada)

Here, the Indigenous worldview of humans as custodians of fishery re-
sources conflicts with the actions of formally licenced fishers. The lack of
cooperation could be due to the absence of collaborative processes and
frameworks that would enable both groups to use and manage marine food
resources. Formal postcolonial natural resource policies and rights regard-
ing the control and management of TEK (Mshana 2002) created changes
and then conflicts over communities’ access to food resources, especially
as licences were required to access communal food resources. This conflict
appears in quotes about other countries as well:

I am from the Western Cape of South Africa, and today with a democ-
racy we feel it is worse, as access to our food and livelihoods is cut off
by our own government. That is our experience. That is why I have
so much interest in what we call in our language ‘Indigenous knowl-
edge.” The sharing of cultural practices and beliefs and some lessons my
grandparents, aunties, and uncles told me they learned when growing
up. This transfer has been completely disconnected.

(Youth talking circle participant from South Africa)
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My big concern is that, in the context of South Africa—given the colonial
and the apartheid past and the layers of law that have led to marginali-
sation of coastal communities — along with that has been an erosion of
peoples’ customary food practices and also their knowledge systems ...
In many instances, fishers have become even more marginalised. Al-
though there are signs of change, and there is new hope, I think. ... It’s
probably a rage I have about the lack of respect amongst many in our
scientific community for the value of local food knowledge. I want to
hear from other people about how one gains the respect of scientists. I'm
not using that word in a blanket sense; I'm referring to certain members
of the scientific community who are in very powerful positions, who are
informing management recommendations or informing government
about policies and about management measures about the value of
hearing about the knowledge from local fishing communities. I'm also
interested to learn how it’s possible to incorporate this local knowledge
into mainstream scientific processes.

(Talking circle participant from South Africa)

These stories describe the hierarchical relationship discussed by Dahlstrom
et al. (2006), which dictates and is closely related to the power of the preferen-
tial right of interpretation. This includes what is considered appropriate knowl-
edge, as well as access to customary food practices and their related knowledge
systems about the land and governance of natural resources. Talking circle
participants’ views that knowledge about community-based stewardship was
not treated with respect, placing TEK in a hierarchical relationship with for-
mal governance. This view is in line with Beyer (2009), who discusses how soci-
eties evolve into cultures that devalue their own Indigenous knowledge.

Participants described some of the threats to TEK:

The Namgis have a traditional territory of about 2,800 square miles
that includes the largest watershed on Vancouver Island ... [It’s] famous
for its sockeye salmon, the Nimpkish River, and for the height and the
breadth of the trees. It’s been horribly abused, as have been most of the
watersheds on Vancouver Island. Since 1950, there have been sixty mil-
lion cubic meters of wood taken out by Western Forest Products.
(Talking circle participant from Canada)

One issue that we’re working on is fish farming. In the territory of
the Namgis and the surrounding neighbours, there are thirty Atlantic
salmon open net cage fish farms with a million fish each. Two and a
half kilograms of faeces out of each fish in its lifetime. That stuff wafts,
fills up clam beaches. The mooring buoys for the fish farms keep people
away from places where they’ve fished for thousands of years. The sci-
entists on both sides build up their cases.

(Talking circle participant from Canada)
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These quotes describe the threat to TEK posed by activities related to fish
farming and forestry. These could also be viewed as threats to communities’
food security, specifically to their access to marine food resources.

Conflict mediation, consensus building, and resilience

These stories describe conflicts between Indigenous and non-Indigenous
communities and between communities and governing structures. However,
emerging strategies for mediating conflict over food resources were also de-
scribed. One example is the adoption of the talking circle model to resolve
tensions and conflicts over marine food resources:

With the ever-increasing tensions and violence between Indigenous and
non-Indigenous fisher people over the lobster fishing during that period,
F. was starting to think that he should resign as Chief. ... Later, outside
people wanted to know what happened. They all looked surprised when
they were told that the group had not talked about fish — they had talked
about everything else except fish. Amazingly, they seem to have resolved
the issue, without talking about it. And so, without realising it, F. re-
ceived the gift of the talking circle, our native way of having meetings.
(Talking circle participant from Canada)

I mean, there was a conflict going on that was fishery related. Tensions
were rising in our area. A few days later there was a secret meeting with
the Chief from Acadia First Nations and another Chief and five fisher-
men'’s representatives.

(First Nations talking circle participant)

Regarding natural resource management, Aboriginal natural resource
management in Mexico varies a lot from region to region — the land hold-
ings that we have, the form of tenure that we have in Mexico. We have two
forms of land tenure and that is ehildo — is common holding — and also
communidad —not in a geographic meaning but communidad as a form of
land tenure. In these common holdings, working food agriculture is like
community-based management. They decide on what they want to plant
and about the [inaudible] harvest as well. Regarding all their resources —
for example, rain forest — some of the common holding ...require permits
for commercial logging. Some others, they’re small size. Nearly 5,000
hectares. They don’t have permission, and they only exploit the rain for-
est and gathering of non-commercial forest food products.

(Talking circle participant from Mexico)

However, in 1994, when we secured our Interim Measures Agreement
with the government of British Columbia for co-management of land
and resource use and operations in Clayoquot Sound during treaty
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negotiations, that was joint management. We have responsibilities in
ecotourism, forestry, energy, and other sectors. We're busy every day.
Some days we cry almost at the lack of respect and the barriers placed in
the way of community-based land stewardship. Every day, whether we're
challenged or not, luckily, there’s also a lot of laughter. It’s addictive, this
work, because it’s the real work. It’s bringing power back to place.

(First Nations talking circle participant)

The narratives of the participants propose learning, communicative strat-
egies, and policy recommendations that could inform active community
wellbeing through engagement in food resources and governance practices
(Berkes 2009). The development of strategies to build relationships is the
foundation of Indigenous governance and land stewardship (Frawley 1999).
This could create space for developing models of food security that could
complement other official models and address wellness in communities.

These examples of emerging forms of collaboration among communities
around marine, land, and food resources demonstrate the struggle which
has sometimes characterised relationships between non-Indigenous and In-
digenous Peoples, as discussed in Fatnowna’s (2002) research on Aboriginal
communities in Australia.

Talking circle participants’ stories also resonate with the work of Berkes
et al. (2017), who discuss the interrelatedness of different parts of the environ-
ment and propose that the key to sustainable development is in balancing socio-
ecological systems. The idea of a balanced ecosystem was referenced frequently
during the talking circle. It was mentioned in reference to access to fish, caribou,
and moose as food resources (e.g., Figure 15.3). In this discussion, joint agree-
ments coupled with resilience approaches that place reconnecting with the land
and the revitalisation of land-based activities at the forefront were proposed.

Indigenous food knowledge in an international dialogue

Stories from the talking circle unveil a form of global dialogue between
Indigenous and non-Indigenous Peoples. Some scholars argue that TEK is
inadequate for guiding sustainable harvesting (Mollel 1994). This is partly
because they consider TEK dated and unable to adapt quickly to rapid
global ecological change. The dynamic and non-static nature of TEK has,
however, been widely discussed (Fatnowna et al2002; Gibson 2002; Ekarin
et al. 2016). Berkes (2009) argues that the processes of acquiring and trans-
mitting Maori traditional knowledge about food security are essentially
similar to those used in Canada. Berkes’ research argues that debating the
merits of ‘science’ versus ‘traditional knowledge’ is a waste of time and ef-
fort. Instead this debate should be reframed as a dialogue and partnership
between science and traditional knowledge. This chapter argues that ap-
proaches to addressing food security through governance and communal
management are fundamentally similar around the globe.
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The following quotations speak to the global nature of these challenges
and opportunities:

I learned that there are many Indigenous People in other places who
think the same as we do in the Sahtu Region of the Northwest Terri-
tories. When you experience this, you realise that ours is truly a global
community. We have to talk to a lot of people, other First Nations
across Canada and the world, to look for solutions to our own chal-
lenges regarding access to land and natural resources.

(First Nations talking circle participant from Canada)

Interpretation of our common world system is a complex task. It’s easier
for me to use both systems. Now we’re saying, ‘Let’s put it on paper.’
And we can make one more step of taking stories and making them into
policies, using our languages, our concepts. That would be a huge step
forward for Indigenous communities. That’s one of my goals.

(Talking circle participant from Ecuador)

The stories in the talking circle highlight the importance of Indigenous and
non-Indigenous Arctic communities’ engagement with communities in other
parts of the world. The stories advocate for and encourage an exchange of knowl-
edge and approaches to Indigenous governance of food systems. Perspectives
are emerging that emphasise the national and global nature of the challenges for
Indigenous communities around food and natural resource governance.

My previous research (Ouma 2013, 21) discusses the historical and con-
temporary globalisation processes that influence governance structures and
organisational approaches to land stewardship.

Discussion, perceptions, and recommendations

This chapter presents arguments supporting the need to reverse the ongoing
erosion of biocultural diversity and knowledge associated with its govern-
ance. One way to do this is by re-engaging and realigning local and regional
agreements with Indigenous knowledge of the environment and govern-
ance. The chapter discusses local Indigenous knowledge of and practices
related to food. This food knowledge is embedded in knowledge of the en-
vironment and of biocultural diversity and in local governance structures
(Figures 15.2 and 15.3). The chapter suggests that engaging efforts that em-
brace Indigenous cultural practices related to food systems, food security,
and governance could help engage and inform mainstream official policies
around the challenges of food (in) security in the Arctic and beyond.
Lessons learned in one region could be used to strengthen Indigenous
environmental governance of food security elsewhere. Indigenous and
non-Indigenous Peoples in various geographical locations have similar
approaches and face similar challenges to environmental governance that
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Figure 15.2 A seasonal farming prognosis station used to provide information on
which crops to plant and an estimate on the season’s prognosis for har-
vesting for rice and sorghum. Munguwapili (village), Mwanza Region,
Tanzania. Photo by the author.

impact food security. The stories shared in the talking circle advocate more
North—South dialogue, something that could build and expand relation-
ships and networks to create a truly global community to face global chal-
lenges. This approach could help include and uphold Indigenous knowledge
of food resources in policies related to food security.

The importance of the relationship between a healthy environment and
physically active ways of accessing food illustrate the strengths of Indige-
nous Peoples, who use traditional knowledge and governance systems to
act as stewards of the environment (Figure 15.3 & 15.4). This stewardship
ensures sustained access to food, which in turn guarantees communities’
food security (Figure 15.3).

As mentioned during the talking circle discussions, the issues discussed
there could support and inform similar forums in the future, which could
then build on this shared, collectively created knowledge. Participants also
expressed this hope when consenting to have their oral contributions trans-
lated into textual proceedings. Their messages might help strengthen the
case for traditional knowledge in general and traditional food knowledge
specifically as a valid, meaningful basis for the wise governance of natural
resources and food systems within and beyond Indigenous communities and
their traditional territories around the globe. This advocacy could contrib-
ute to policy in the current discourse around food (in) security. Together,
the understanding of the interrelatedness of all components of the environ-
ment and the belief in the power and spirituality of nature have enabled
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Belarewilé Gots’é ?ekwé - Caribou Forever

NOTICE TO HARVESTERS

The Déljne community has ended the harvest in the
2ekwé zone. There is strong support for alternative
harvesting (moose, muskox, todzi, fish, ptarmigan)
and sharing among families and communities.
Please respect Déljne’s “Caribou Forever” Plan!

For more information, contact Ed or
Ted at the Déline ?ehdzo Got'jne office.

Figure 15.3 This is an example of community governance in the Canadian Arctic.
The community of Déling, which has recently achieved self-governing
status, has also developed Canada’s first caribou conservation plan.
This has implications for food security. Some years ago, the com-
munity of Déling was recognised as the steward of the world’s first
Indigenous-sponsored international biosphere reserve. This is one of
the examples of Indigenous environmental governance that were dis-
cussed at the 2011 People in Places Indigenous talking circle.

communities worldwide to live sustainably in their local environments for
millennia. Naturally, this includes secure access to food.

To address the challenges of access to food resources and dilemmas around
the governance of land resources that are now evident globally due to the
loss of biodiversity, strategies based on TEK — which exists in some form all
over the world — should be recognised and applied. This could help humans
create a much better relationship with our environment and therefore a more
sustainable way to manage food resources and food security (Figure 15.4).
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Figure 15.4 An example of local traditional governance of bird life. Situated in the
Bondo Ward Missungwi District of Mwanza Region, Tanzania in a vil-
lage food clinic and hospital run by Shamans. This example illustrates
how messages from the talking circle on Indigenous governance and
sustainable stewardship of natural resources are relevant to a global
discourse. Photo by the author, 2007.
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