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Abstract 

This thesis compares conventional agriculture and Ecological Recycling 
Agriculture (ERA) in terms of their environmental and socio-economic 
effects. Environmental effects include greenhouse gas emissions and 
energy use, but this analysis focuses on nutrient losses. Socio-economic 
effects include production, costs and benefits at macro, firm and 
household level. Comparisons were made at regional (Baltic Sea), 
national (Swedish) and local (community/municipality) level. At regional 
level, the main challenge is to make agriculture more environmentally 
friendly and reduce nutrient losses, while maintaining food production. 
At national level, the challenges are to shift the product mix towards more 
vegetables and less meat and to address the geographical division 
between animal and crop production. At local level, the challenge is to 
achieve sustainable environmental, economic and social rural 
development.  

At regional level, the empirical findings were scaled up to create three 
scenarios. In one scenario, agriculture in Poland and the Baltic States was 
transformed to resemble the Swedish average structure and resource use, 
which gave a 58% increase in nitrogen and 18% increase in phosphorus 
surplus in agriculture and substantially increased food production. Two 
other scenarios in which agriculture in the entire Baltic Sea area 
converted to ERA gave 47-61% reductions in nitrogen surplus in 
agriculture and eliminated the phosphorus surplus, while food 
production decreased or remained stable, depending on the strategy 
chosen. 

At national level, the environmental effects of different production 
methods, transport and different food baskets were compared. A 
household survey was performed to construct an alternative food basket, 
which was high in vegetables, low in meat and high in locally produced 
organic food compared with the average Swedish food profile. It was also 
24% more expensive. Food basket content was found to be as important 
as production method in reducing environmental effects. Local 
production and processing was less important. 

At local level, an importer and wholesaler of organic fruit and 
vegetables and a group of environmentally concerned consumers (the 
household survey above) were studied. Semi-structured interviews were 
used to assess the business, which was found to be resilient, i.e. well-



 

 

suited to adapt to turbulence, characterised by economic stability and 
with a history of being innovative, e.g. by introducing an organic box 
scheme. In the study region, demand for organic food, among 
households, organisations, businesses and the local authority, is high by 
Swedish standards. 

Expansion of the EU can be seen as an opportunity for better 
governance of the Baltic Sea and the agriculture sector. A new agricultural 
regime with large-scale ERA would produce several environmental gains. 
Sustainable governance of the Baltic Sea, as agreed in the Baltic Marine 
Environment Protection Commission-Helsinki Commission (HELCOM), 
cannot be achieved while simultaneously maximising agricultural 
production in surrounding countries. Agricultural production has large 
external costs. There is substantial willingness to pay for an improved 
Baltic Sea environment among the public, justifying environmentally 
sound farming practices. The contracting parties to HELCOM, including 
the Swedish government, have environmental and economic incentives to 
use the opportunities offered by EU membership of Poland and the Baltic 
States.  

Key words 
Sustainable agriculture, eutrophication, Baltic Sea, entrepreneurship, 
resilience, sustainable food system 
  



  
 

 

Sammanfattning 

I den här avhandlingen jämförs konventionellt jordbruk med ekologiskt 
kretsloppsjordbruk. Jämförelsen görs med avseende på miljöeffekter och 
socio-ekonomisk påverkan. Av miljöeffekterna är fokus på läckage av 
växtnäring men utsläpp av växthusgaser samt energianvändning studeras 
också. Till de socio-ekonomiska effekterna räknas effekter på 
produktionsvolym samt kostnader och nyttor på såväl samhälls- som 
företags- och hushållsnivå. Jämförelsen görs på regional 
(Östersjöområdet), nationell (Sverige) och lokal (Järna/Södertälje 
kommun) nivå. På regional nivå är den stora utmaningen att omvandla 
jordbruksproduktionen i miljövänlig riktning och att minska 
närsaltsbelastningen samtidigt som produktionen hålls uppe. På nationell 
nivå är en utmaning att ändra produktionssammansättningen mot mer 
vegetabilier och mindre kött samt att minska den geografiska 
uppdelningen av djurhållning och spannmål. På lokal nivå är utmaningen 
att uppnå en hållbar landsbygdsutveckling ur miljömässigt såväl som 
ekonomiskt och socialt perspektiv.  

Resultat: på regional nivå beräknas miljöpåverkan och påverkan på 
livsmedelsproduktion i tre olika scenarier. Enligt ett scenario omvandlar 
Polen och de baltiska staterna sina jordbrukssektorer efter samma 
struktur och resursanvändning som ett genomsnittligt svenskt jordbruk. 
Det resulterar i att överskottet av kväve och fosfor i jordbruket ökar med 
58% respektive 18% samtidigt som livsmedelsproduktionen ökar 
betydligt. Två andra scenarier där jordbruket i hela Östersjöregionen 
ställer om till ekologiskt kretsloppsjordbruk resulterar i reduktion av 
kväveöverskottet från jordbruket med 47-61% samt att fosforöverskottet 
elimineras. I de här scenarierna skulle livsmedelsproduktionen minska 
eller vara i princip oförändrad beroende på vilken strategi som väljs.  

På nationell nivå jämförs miljöpåverkan av olika produktionsmetoder, 
av transporter samt av olika matkassar. En hushållsstudie genomfördes i 
en grupp miljömedvetna konsumenter för att konstruera en alternativ 
matkasse. Matkassen innehöll en stor andel grönsaker, en liten andel kött 
och mycket lokalt och ekologiskt producerad mat jämfört med en 
genomsnittlig svensk matkasse. Den var även 24% dyrare i inköp. Det 
visade sig att miljöbelastningen påverkades väl så mycket av matkassens 
innehåll som av produktionsmetod. Lokal produktion och förädling var 
inte lika betydelsefullt.  



 

 

På lokal nivå studerades en grossist och importör av ekologiska frukter 
och grönsaker samt en grupp av miljöengagerade konsumenter 
(hushållsstudien ovan). Semistrukturerade intervjuer användes för att 
studera företaget, som visade sig vara resilient, det vill säga väl förberett 
för att klara turbulens på marknaden. Företaget karaktäriserades av 
ekonomisk stabilitet och en tradition av att vara innovativt. Ett exempel 
är Ekolådan, den första helt ekologisk hemleveransen av frukt och 
grönsaker i Stockholmsområdet. I den studerade regionen (Södertälje 
kommun) är efterfrågan på ekologiska livsmedel – från såväl hushåll och 
företag och andra organisationer som kommunen själv – hög jämfört med 
övriga Sverige. 

EU:s utvidgning innebär en möjlighet till förändrad förvaltning av 
Östersjön och jordbrukssektorn. En omställning i stor skala till ekologiskt 
kretsloppsjordbruk skulle leda till miljöförbättringar. En hållbar 
förvaltning av Östersjön, något som överenskommits inom ramen för 
HELCOM, kan inte uppnås samtidigt som jordbruksproduktionen 
maximeras i länderna runt Östersjön. Jordbruket orsakar betydande 
externa kostnader. Betalningsviljan för en förbättrad Östersjömiljö är stor 
vilket motiverar investeringar i ett miljövänligare, hållbart jordbruk. 
Medlemmarna i HELCOM, däribland Sveriges regering, har såväl 
ekonomiska som miljömässiga incitament att utnyttja möjligheten som 
Polens och de baltiska staternas EU-medlemskap innebär.  

Nyckelord 
Hållbart jordbruk, övergödning, Östersjön, entreprenörskap, resiliens, 
hållbart livsmedelssystem 
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Towards a Sustainable Food System 

1. Introduction – Baltic Sea agriculture 

A research report from the Swedish Environmental Advisory Council (A 
Strategy for Ending Eutrophication of Seas and Coasts) argues that the 
Baltic Sea is facing an ecological flip, a switch associated with changes 
characterised by excessive algal bloom and a fishing industry in crisis 
(MVB, 2005). Eutrophication may be the most severe of the 
consequences faced by the Baltic Sea. According to HELCOM (2015, p. 
12) “Eutrophication is a major problem in the Baltic Sea. Since the 
beginning of the 20th century, the Baltic Sea has changed from an 
oligotrophic clear-water sea into a highly eutrophic marine environment”. 
The increase in algae is the most obvious effect of eutrophication and the 
most severe effect is establishment of dead zones, caused by a decrease in 
dissolved oxygen in bottom waters (Diaz and Rosenberg, 2008). 
Increased eutrophication lowers the resilience of the Baltic Sea ecosystem 
and the vulnerability of the system increases, along with the likelihood of 
future disturbances causing a flip, or regime shift (Folke, 2006). 
“Substantially greater reductions in emissions” are required to avoid 
further degradation of the state of the Baltic Sea (MVB, 2005, p. 31). 
Political cooperation is regarded as crucial for progress. Since 2004, eight 
of the nine countries around the Baltic Sea basin have been members of 
the EU, which may facilitate cooperation (Larsson, 2005).  

Two parts of the food system combine to account for the lion’s share of 
eutrophication in the Baltic Sea. The main source of nutrient emissions is 
food production in agriculture, followed by emissions from municipal 
wastewater treatment plants and private households (HELCOM, 2005). 
Addressing different aspects of the food system – ranging from what is 
produced and consumed to where and how this is done – is therefore 
important for the environment in general, and eutrophication of the 
Baltic Sea in particular. The main reason for the increased loads of 
nitrogen and phosphorus from agriculture to the Baltic Sea in recent 
decades is the specialisation of agriculture, and its separation between 
crop and animal production (Granstedt, 2000). One consequence of this 
is increased use of chemical fertilisers and imported feed concentrates 
with a high nitrogen content. Another is clusters of farms with high 
animal densities and large surpluses of plant nutrients in specific regions. 
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More nutrients are concentrated on farms than can be used in on-farm 
crop production. As manures are too costly to transport large distances, 
the surplus nutrients risk leaking to the surrounding environment. 
According to the Swedish Environmental Advisory Council, “drastic 
emission reductions and changes in our lifestyles” are required to avoid 
further degradation of the state of the Baltic Sea (MVB, 2005, p. 26). One 
change in lifestyle mentioned, that also would reduce nitrogen emissions, 
is if people consume more vegetables instead of meat. A similar message 
is delivered in a government commission report on sustainable 
consumption (SOU, 2005) and Stockholm County Council takes the 
argument a step further by arguing in its S.M.A.R.T. recommendations 
(CTN, 2001; 2008; 2015) that local organic food is good for the consumer 
and for the environment.  

Sustainable development is an important goal for Sweden as for the 
UN, e.g. the Sustainable Development Goals (SEPA, 2016; UN, 2015). The 
Swedish parliament has adopted a number of environmental objectives, 
several of which are directly or indirectly related to agriculture and rural 
development or the Baltic Sea.1 The Swedish government has previously 
listed goals for e.g. 20% organic acreage; ecologically, economically and 
socially sustainable food production; and ecologically, economically and 
socially sustainable rural development. Several of these goals coincide 
with services that a growing organic agriculture sector is expected to 
deliver, e.g. environmentally friendly food production, thriving rural 
areas with small-scale farms and increased biodiversity (Milestad, 2003). 
Thus different aspects of sustainability need to be addressed for 
agriculture to be sustainable. Rockström et al. (2009) attempted to 
quantify the safe biophysical boundaries outside which the ecosphere 
cannot function in a stable state. Nine biophysical ‘planetary boundaries’ 
were identified: climate change; ocean acidification; stratospheric ozone 
depletion; the nitrogen and phosphorus cycles; global freshwater use; 
change in land use; biodiversity loss; atmospheric aerosol loading; and 
chemical pollution. In the long run, humanity must stay within these 
boundaries to avoid unacceptable environmental change. In their original 

                                                
1 The parliament has decided on 16 environmental quality objectives. These are: Reduced Climate 
Impact; Clean Air; Natural Acidification Only; A Non-Toxic Environment; A Protective Ozone Layer; A 
Safe Radiation Environment; Zero Eutrophication; Flourishing Lakes and Streams; Good Quality 
Groundwater; A Balanced Marine Environment, Flourishing Coastal Areas and Archipelagos; Thriving 
Wetlands; Sustainable Forests; A Varied Agricultural Landscape; A Magnificent Mountain Landscape; A 
Good Built Environment; Biological Diversity. Details can be found at www.regeringen.se, Ministry of the 
Environment or at http://www.miljomal.se/sv/Environmental-Objectives-Portal/ (accessed 2016-04-05). 
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publication, Rockström et al. (2009) identified three boundaries as being 
already transgressed – climate change, biodiversity loss and the nitrogen 
cycle. In a later updated version, Steffen et al. (2015) added the 
phosphorus cycle and change in land use (called “land-system change” in 
this version). Thus in all, four planetary boundaries (nitrogen and 
phosphorus cycles counted as one) are no longer within a “safe operating 
space” (see Figure 1).  
 

 

Figure 1:  Planetary boundaries. The inner circle represents a “safe planetary operating 
space” within which humanity can continue to develop. Nine boundaries are 
identified. The coloured areas represent the current situation for the different 
variables. Four of these boundaries – climate change, biosphere integrity (E/MSY 
i.e. genetic diversity), land-system change and biogeochemical flows/nitrogen 
and phosphorus – may already have been transgressed. BII i.e. functional 
diversity, novel entities and atmospheric aerosol loading are not yet quantified. 
From Steffen, W. et al. (2015), Planetary boundaries: Guiding human 
development on a changing planet. Science, Vol. 347 no. 6223. Reprinted with 
permission from AAAS. 

Six of the boundaries: climate change; the nitrogen and phosphorus 
cycles; global freshwater use; land-system change; biosphere integrity 
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(genetic diversity); and chemical pollution/novel entities, are clearly 
related to agriculture. Atmospheric aerosol loading and ocean 
acidification are related to agriculture production to a limited extent, 
while stratospheric ozone depletion is not related to agriculture.  

This thesis touches on all these environmental aspects of agriculture 
except for global freshwater use, but the main focus is on eutrophication, 
i.e. the nitrogen and phosphorus cycles. Together with other countries in 
the region, Sweden has agreed, through the Baltic Marine Environment 
Protection Commission-Helsinki Commission (HELCOM2), to participate 
in an effort to reduce emissions of nutrients to marine ecosystems to 
sustainable levels (HELCOM, 2007). This goal has not been reached, but 
there have been considerable reductions, particularly in emissions from 
sewage treatment plants and other point sources. Reductions in 
emissions from non-point sources have been achieved in eastern 
Germany, Poland and the Baltic States since their independence from the 
Soviet Union, a period in which these countries reduced animal 
production and manure and chemical fertiliser use (HELCOM, 2003). 
With the admission of Poland and the three Baltic States into the EU, 
there is a risk of these gains being reversed. Agricultural production is 
expected to increase as a consequence of EU enlargement, and unless 
steps are taken to reduce nutrient emissions, the loads from these new 
EU members could increase (HELCOM, 2004a, 2007, 2011). In the words 
of HELCOM (2011, p. 86): “A worst-case scenario is that the amounts of 
nitrogen and phosphorus leaching into the Baltic Sea will increase”. The 
latest available HELCOM report reveals reduced inputs of both nitrogen 
and phosphorus to the Baltic Sea. However, the inputs of nutrients are 
still higher than the maximum allowable inputs (MAI) (HELCOM, 2015, 
p. 110). Today, nearly all of the Baltic Sea is considered to be affected by 
eutrophication. “This indicates that despite measures taken to reduce 
external inputs of nitrogen and phosphorus to the sea, good water quality 
status has not yet been reached” (HELCOM, 2015, p. 12). 

A production technique called Ecological Recycling Agriculture (ERA), 
which could be described as a stricter form of organic agriculture, has an 
important role in this thesis (see Box 1 and Paper I). The main difference 
between ERA and conventional agriculture is that there is more recycling 
of nutrients in ERA. Diaz and Rosenberg (2008) highlighted the need for 
new agricultural methods that close the nutrient cycle. ERA is an example 
                                                
2 www.helcom.fi 
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of a method for closing the nutrient loop. Other agricultural techniques 
may perform better or worse than ERA in terms of production levels or 
emissions to the environment, but this is not examined here.  

Box 1: Principles of Ecological Recycling Agriculture (ERA)i.  

i Source: Adapted from Paper I. 
ii www.krav.se. 

 

 

Ecological Recycling Agriculture is a form of organic agriculture. Organic 
agriculture is usually defined according to principles of health, ecology, 
fairness and care (IFOAM, 2008; KRAV, 2015). The principle of ecology, 
which is the most relevant for this thesis, includes banning chemical 
pesticides, artificial fertilisers and genetically modified organisms (GMOs). 
KRAVii develops organic standards in Sweden and is an active member of the 
International Federation of Organic Farming Movements (IFOAM). KRAV 
emphasises the importance of nutrient recycling and KRAV aims to maximise 
feed production within animal farms. For agricultural production to be 
sustainable the nutrient cycle needs to be closed (e.g. Diaz and Rosenberg, 
2008) and ERA is a form of organic agriculture that includes stricter rules on 
animal feed production on the farm. 

An ERA farm is defined as an ecological (organic) farm (or farms working 
in close cooperation as one farm unit) that does not use artificial fertilisers 
and pesticides, with high rate of recycling of nutrients based on organic, 
integrated crop and animal production and an external feed rate of <0.15, i.e. 
less than 15% of feed may be imported from outside the farm. The absence of 
these or similar restrictions can result in organically certified production that 
nevertheless causes substantial nutrient losses.   

The principal difference between conventional agriculture and ERA farms 
at a regional system level is the degree of integration of crop and animal 
production on the farm. In conventional agriculture crop and animal 
production are more or less separated between different groups of farms, 
which are often clustered in different regions. In this thesis, conventional 
farming is compared with ERA. These comparisons use the same average 
animal density for all farms and assume human consumption of animal as 
well as vegetable agricultural products. 
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1.1 The environmental pressure from agriculture  
Agricultural production is affecting the environment in various ways, 
ranging from changes in the rural landscape to leaching of eutrophying 
nutrients and pesticides. Many of these effects are not unavoidable or 
irreversible, but are determined by a number of controllable factors, 
including what is produced and how this is done. This thesis focuses on 
the effects of food production on the Baltic Sea. The contribution of each 
country to the total flow of nitrogen and phosphorus to the Baltic Sea is 
described in section 5.1. Poland is the largest contributor of nitrogen and 
phosphorus flows to the Baltic Sea. However, when expressed as 
emissions per capita, the Swedish contribution is considerably higher for 
nitrogen and marginally higher for phosphorus than for Poland. Finnish 
per capita emissions are even higher (see section 5.1; Larsson, 2005; and 
Table 1 in Paper I).  

Agricultural production is responsible for around 50% of the nutrients 
deposited in the Baltic Sea by surrounding countries (HELCOM, 2007). 
The input of nitrogen, in the form of artificial fertilisers, to agriculture 
increased drastically during the second half of the 20th century (Figure 
2a). However, only a third of this nitrogen input is usefully exported from 
the system in the form of food products such as milk, meat and bread 
grain (Figure 2b). If meat production is considered in isolation, the losses 
are even more substantial. Tracing nitrogen through the production chain 
from fertiliser to grain and finally to meat reveals that for every 100 kg 
nitrogen used to fertilise the grain field, only 1-2 kg end up in the meat in 
the butcher’s shop (Clarholm, 2003). A low surplus of nitrogen implies a 
lower risk of nitrogen loss to watercourses per ha (Hoffman and 
Wivstrand, 2015).  On average, organic farms have a lower surplus of 
nitrogen per ha than conventional farms. However, in relation to food 
production, nitrogen losses to water “are generally similar to or higher in 
organic production with large variation depending on system and 
management” (Hoffman and Wivstrand, 2015, p. 17). Thus, a general 
conclusion of emissions of nutrients from organic agriculture can not be 
drawn (Hoffman et al., 2014). 
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Figure 2:  a) (Left) Input of fertiliser nitrogen (kg/ha & year) in Swedish agriculture, 1940-
2002. b) (Right) Input of nitrogen in the form of chemical fertilisers (black column) 
in 2002, which was three-fold higher than the output of nitrogen in the form of 
agricultural food products (white column). Source: Granstedt (2000) and Paper I.  

The levels of nutrient leakage are also affected by the geographical 
division of food production (Granstedt, 2000). The concentration of 
animal production is high in southern Sweden and lower in the rest of the 
country. Extensive imports of concentrated feed (Deutsch, 2004), feed 
bought from specialist crop farms and additional use of artificial fertiliser 
all contribute to a surplus of plant nutrients in the form of manure in 
southern Sweden. This region also has the most favourable conditions for 
leaching of nutrients with respect to soil texture and climate (Figure 2 in 
Paper I). One solution for Swedish agriculture would be to keep fewer 
animals, particularly in southern Sweden (Larsson, 2006). This issue is 
discussed further in Chapter 7. Furthermore, forage could be used to a 
larger extent instead of grain-based concentrate. Today 40% of the grain 
produced in Sweden is consumed by humans, while the remaining 60% is 
used in animal feed (Jordbruksverket, 2014). Thus, the existing system 
requires higher grain production than a more extensive production 
system with grazing animals (Larsson, 2006). 
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1.2 Socio-economic aspects of a sustainable food system 
The environmental effects of food production and reduction of these 
effects through agricultural reforms also have socio-economic impacts. 
Two examples include the European Nitrogen Assessment and a report 
from the research network BalticSTERN. A study by BalticSTERN found 
that the willingness of the population around the Baltic Sea to pay for an 
improved marine environment was €4 bn per year (Ahtiainen et al., 
2012). This can be compared with the social costs of nitrogen fertilisation 
in EU agriculture, which have been estimated by the European Nitrogen 
Assessment to amount to €20-€150 bn per year. The annual benefits of 
nitrogen fertilisation for EU273 farmers are in the range €10-€80 bn 
(ENA, 2011). HELCOM aims for a Baltic Sea with diverse biological 
components that function in balance and support a wide range of 
sustainable human economic and social activities by 2021 (Brusendorff, 
2007). There is emphasis on the importance of local engagement in order 
to achieve sustainable development (WCED, 1987). This includes 
engagement by government and public institutions, local business 
communities, individuals and NGOs. Researchers and policy makers alike 
emphasise the role of local entrepreneurs in achieving sustainable 
economic development, or sustainable growth (Lundström and 
Stevenson, 2005). One example is the Environmental and Rural 
Development Plan for Sweden (Ministry for Rural Affairs, 2000). The 
role of environmental initiatives or development in catalysing economic 
development is less widely discussed.  

1.3 Defining a sustainable food system in the Baltic Sea Region 
The Baltic Sea drainage area is densely populated and the Baltic Sea is a 
very sensitive and environmentally exposed marine ecosystem. A 
sustainable food system for this particular region has to acknowledge 
specific problems that might be of less relevance for other marine 
environments.  Sustainable agriculture is usually defined more broadly 
than organic agriculture. Sustainable agriculture “does not mean ruling 
out any technologies or practices on ideological grounds. If a technology 
works to improve productivity for farmers and does not cause undue 
harm to the environment, then it is likely to have some sustainability 
benefits” (Pretty, 2008, p. 451). Organic farming focuses on the absence 
of inputs such as chemical fertilisers and pesticides and supports nutrient 
                                                
3 Croatia became the 28th member of EU in 2013. 
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cycling through animal feed self-sufficiency ratios and limitations in the 
number of animals per ha (KRAV, 2015). However, it is possible that 
certified organic farming along the coast to the Baltic Sea can result in 
substantial nutrient losses, causing eutrophication (Hoffman et al., 2014). 
“For agricultural systems in general, methods need to be developed that 
close the nutrient cycle from soil to crop and back to agricultural soil” 
(Diaz and Rosenberg, 2008, p. 926). This is certainly true for the Baltic 
Sea and other regions where reducing eutrophication is an important 
social goal. One production method that addresses nutrient losses is ERA 
(Granstedt, 2000; Granstedt et al., 2008; Paper I), which covers all the 
environmental principles of organic farming and adds quantitative goals 
for nutrient losses (see Box 1).  

As well as sustainable agriculture, this thesis addresses the food 
system from a wider perspective. Dahlberg (1993, p. 75) argues that a 
regenerative (i.e. sustainable) food system includes “not only production, 
but processing, distribution, use, recycling, and waste disposal”. The 
scientific journal Agroecology and Sustainable Food Systems “focuses on 
the changes that need to occur in the design and management of our food 
systems in order to balance natural resource use and environmental 
protection with the needs of production, economic viability, and the 
social well-being of all people” (Agroecology and Sustainable Food 
Systems website, 2015). A sustainable food system therefore encompasses 
social, economic and environmental aspects of food and agriculture, and 
sustainable production is one of several aspects that are considered. 
Kloppenburg et al. (2000) identified a set of attributes of a sustainable 
food system. Several of these are related to lifestyle, including health and 
consumption, e.g. “In a sustainable food system the production and 
consumption of food would preserve and enhance the health and well-
being of both workers and eaters” (Kloppenburg et al., 2000, p. 183). 
Figure 3 illustrates how a sustainable food system is viewed in this thesis 
and the aspects dealt with by each of Papers I-V.  
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Figure 3:  Thematic description of main themes in the Papers. Several papers touch on 

more themes than mentioned here. Agricultural production and associated inputs 
and outputs of resources were studied in Paper I; consumption and the 
environmental and economic consequences of different food baskets in Paper II; 
and resilience, adaptability and the contribution to economic sustainability by a 
company in the distribution part of the food system in Paper III. Most of these 
aspects of the food system were also covered in Paper V, while Paper IV 
synthesised lessons on governance learned from case studies of food systems 
and other natural resource management.  

1.4 Aim and research questions of this thesis - aspects of 
sustainable food systems 
The aim of this thesis was to examine different aspects of a sustainable 
food system, with the objective of minimising eutrophying emissions of 
nutrients to the Baltic Sea. Various governance issues were assessed to 
understand how transformation to a sustainable food system can be 
achieved. These include institutions, leadership, collaboration, 
entrepreneurship, and different policy measures. Economic and, to a 
degree, social sustainability were studied in the whole food chain, while 
ecological sustainability was mainly considered at the level of the Baltic 
Sea. Six research questions were formulated to achieve the aim of the 
thesis and to study the problems relating to a sustainable food system in 
the Baltic Sea region: 

Agricultural 
production including 
inputs and outputs 
of nutrients and 
agricultural 
products. 

Processing and 
distribution of 
agricultural products, 
with the focus on the 
resilience of an 
organisation and on 
economic 
sustainability.  

Demand side of the 
food system, i.e. 
what is consumed. 
Environmental and 
economic effects of 
changes in food 
profiles. 

Paper I Paper II Paper III 

Papers IV and V 
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1. What environmental effects (primarily eutrophication) are expected 
from a large-scale change towards ERA4?  

2. What governance strategies are effective in supporting ecosystem 
management and sustainable food systems?  

3. What socio-economic effects (food production, household expenditure, 
and firm level income) are expected from a transition towards organic 
production/ERA?  

4. What institutional factors are central for transformation to sustainable 
food production and what institutional barriers can be identified?  

5. What is the role of entrepreneurs in creating social and economic 
sustainability in a sustainable food system?  

6. Can the perspectives of resilience and adaptation improve 
understanding of sustainable entrepreneurship? 
 

Papers I-V address different issues related to the overall aim and these 
research questions: 

Paper I is a study of the effect of agricultural reforms on production 
levels and eutrophication of the Baltic Sea. What are the environmental 
effects of today’s typical agriculture and those of ERA? What would be the 
effects of different large-scale transformations of agricultural production 
in the Baltic Sea region on the environment and on output? Paper II 
discusses the environmental effects of different food baskets, and of 
similar food baskets produced with different techniques. The 
environmental impacts of an average food basket that is mostly produced 
and processed far away are compared with those of a locally produced 
and processed food basket. The environmental effects of food transport 
and of locally produced food have previously been studied by e.g. 
Carlsson-Kanyama (1999) and Pretty et al. (2005).  

Papers I and II compare how different changes in the food system 
affect food production and the environment. Related to this are 
collaboration and different aspects of institutions in the food sector, 
which have been studied by e.g. Carlsson-Kanyama et al. (2004) and 
Larsson et al. (2007). Pretty (2008) analysed how locally adapted 
technologies and practices of sustainable agriculture grow out of social 
capital, relations of trust, partnership between institutions and human 
capital including leadership and management skills. Paper IV describes a 

                                                
4 ERA, Ecological Recycling Agriculture, is a stricter version of organic farming. It is described in Box 1 in 
the Introduction. 
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study of general principles of sustainable ecosystem management. My 
contribution to this is on sustainable agriculture. 

There is a long tradition of studying the socio-economic consequences 
relating to agriculture and the Baltic Sea environment. The external costs 
of food production and other economic aspects of eutrophication of the 
Baltic Sea have been studied by e.g. Gren (2001), Gren and Folmer 
(2003) and Ahtiainen et al. (2012). Collaboration in combating 
eutrophication in the Baltic Sea has been studied by e.g. Elofsson (2007). 
This thesis builds on this tradition in different ways: Paper I discusses 
effects of different measures on production and employment; Paper II 
examines the economic impacts of different measures from the 
perspective of households and producers; and Paper I discusses the 
importance of collaboration in combating the eutrophication of the Baltic 
Sea.  

The importance of social and institutional conditions for agricultural 
sustainability would benefit from further study according to Pretty 
(2008). Thus Paper V focuses on institutions, or the lack of institutions, 
supporting organic food production. Paper III focuses on the importance 
of entrepreneurship in sustainable food systems. Schaper (2002), Taylor 
and Walley (2004) and Hall et al. (2010) among others, have studied the 
role of entrepreneurs in sustainable development. The UN SEED 
Initiative (Supporting Entrepreneurs for a Sustainable Development) 
(SEED, 2015) and a special issue of the Journal of Business Venturing 
(volume 25, issue 5) are other examples of the interest in sustainable 
development and entrepreneurship. However, the role of 
entrepreneurship in sustainable food systems would benefit from more 
research. Together, Papers III and V aim to improve understanding of 
these “less well understood” (according to Pretty, 2008) aspects of 
sustainable food systems. 

Milestad (2003) and Sinclair et al. (2014), among others, discuss the 
perspective of resilience in relation to agricultural production. The 
resilience of a business engaged in import and distribution of organic 
food was investigated in Paper III.  

For research questions 1-4, the perspective is that of the Baltic Sea 
region and/or Sweden. For research questions 5 and 6, the perspective is 
local. Table 1 lists the research questions and the papers in which they are 
addressed. The research questions are returned to when the results are 
discussed in separate sub-sections in Chapter 5 of this thesis. 
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Table 1 
The research questions (1-6) formulated in this thesis and the papers addressing these 

 Paper 

Research question I II III IV V 

1. What environmental effects are expected 
from a large-scale change towards ERA? 

X X    

2. What governance strategies are effective 
in supporting ecosystem management and 
sustainable food systems? 

X X  X  

3. What socio-economic effects are expected 
from a transition towards organic 
production/ERA? 

X X    

4. What institutional factors are central for 
transformation to sustainable food 
production and what institutional barriers 
can be identified? 

 X   X 

5. What is the role of entrepreneurs in 
creating social and economic sustainability 
in a sustainable food system? 

  X  X 

6. Can the perspectives of resilience and 
adaptation improve understanding of 
sustainable entrepreneurship?  

  X   

1.5 Scope and scale 
The individual papers examine different aspects of sustainable 
development in the food system: environmental aspects in Papers I, II 
and IV; social aspects in Paper III; economic aspects in Papers I-III; and 
institutional aspects in Paper V. The five papers also examine different 
spatial levels: the Baltic Sea drainage basin, i.e. regional level, in Papers I 
and V; the national level in Paper II; and the local level in Paper III. Paper 
IV covers local to international level and is not restricted to agricultural 
production.  

At regional level, the consequences of agricultural reform in the entire 
drainage basin of the Baltic Sea were assessed. All EU countries 
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surrounding the Baltic Sea, i.e. excluding Russia, were included. A total of 
42 local organic test farms within the Baltic Sea drainage area were 
studied. These farms are representative of the main agricultural 
conditions and drainage regions in the area (Figure 4) and together they 
cover the human demand for both crop and animal products (Paper I). At 
a regional level, institutional barriers to a larger organic agriculture sector 
(paper V) and the governance strategies that more effectively support a 
range of environmental objectives (Paper IV) were also examined. At 
national level, Sweden has been more extensively researched than other 
countries, e.g. 12 of the 42 test farms studied were Swedish. Paper II 
focuses on the governance of Swedish agriculture, while the collection of 
economic primary data for firms (Paper III) and households (Paper II) is 
limited to firms and households in Sweden. At local level, the area around 
Järna community in Södertälje municipality, south of Stockholm, is 
studied in greater depth than other areas (Papers II and III). These 
different areas are briefly described in the respective papers. 

 

 

Figure 4:  The Baltic Sea drainage basin with locations of test farms included in studies in 
this thesis (Paper I). 
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In Chapter 2, relevant theories are presented. This is followed by an 
overview of Papers I-V (Chapter 3) and a description of the methods used 
in the respective papers (Chapter 4). The results are presented in Chapter 
5 and discussed from different perspectives in Chapter 6. Possible policy 
implications of the results are discussed in Chapter 7, some concluding 
remarks are made in Chapter 8 and possible future studies stemming 
from this work are presented in Chapter 9. 
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2 Theoretical framework of a sustainable food system 

2.1 Governance, management and institutions 
This thesis examines the governance of Baltic Sea agriculture from 
environmental, social and economic perspectives. Governing natural and 
common resources has previously been studied by e.g. Ostrom (1990). 
Kaufmann et al. (1999, p. 3) defined governance as “the traditions and 
institutions by which authority in a country is exercised”. In the EU-
financed project GEMCONBIO (Governance and Ecosystem Management 
for the Conservation of Biodiversity), a similar definition is used: “the 
way society as a whole manages the full array of its political, economic, 
and social affairs” (Arampatzis et al., 2008, p. 27). GEMCONBIO defined 
biodiversity governance as the way society, at all scales, manages its 
affairs with the aim of protecting ecosystem functions and biodiversity.  

Governance and management are intertwined. Many issues related to 
ecosystems, biodiversity, natural resources and the environment in 
general include a component of both. The management component can 
be described as the way e.g. ecosystems or natural resources are 
managed, and the governance component is the institutional framework 
and network of actors governing the management activities. The 
characteristics of governance provide the institutional, economic and 
socio-political setting for ecosystem management. The need to deal with 
increased change and uncertainty has led to more adaptive forms of 
governance – what has been referred to as adaptive governance of e.g. 
ecosystems or social-ecological systems (Dietz et al., 2003; Folke et al., 
2005). This form of governance relies on networks that connect 
individuals, organisations, agencies and institutions at different levels. 
Adaptive management is a tool that can be used to change a system, but it 
can also be used to learn about the system (Holling, 1978). Adaptive 
management is a structured, iterative process of decision making in the 
face of uncertainty, which aims to reduce uncertainty over time via 
system monitoring. Because adaptive management is based on a learning 
process, it improves management outcomes in the long run. Governance 
and management issues are the focus of Paper IV and are discussed in all 
of Papers I-V. 

Stable and well-functioning institutions are essential for efficient 
governance and management. Formal institutions include the judicial 
system, laws, sanctions and property rights. Formal institutions often 
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result from informal institutions. These include social norms and 
conventions, which are in turn often ethically or religiously anchored 
(North, 1990). The role of institutions in natural resource management 
and protecting common pool resources has been studied by Ostrom et al. 
(1999), Pretty and Smith (2004) and Dietz et al. (2003). The role of 
institutions is discussed in Paper IV. Institutional barriers towards 
expansion of sustainable agriculture, i.e. missing or weak institutions, are 
discussed in Paper V.  

2.2 Sustainable agriculture  
Different concepts have been used interchangeably to describe 
sustainable agriculture. According to Pretty (2000, p. 26) “the basic 
challenge for sustainable agriculture is to make better use of available 
physical and human resources. This can be done by minimizing the use of 
external inputs, by regenerating internal resources more effectively, or by 
combinations of both”. Papers I and II examine ERA, a stricter form of 
organic agriculture in terms of nutrient management (see Box 1). In 
addition to the IFOAM (2008) and KRAV (2015) standards for organic 
agriculture, ERA specifies a spatial dimension and can be described as a 
form of local organic agriculture. In the context of this thesis, sustainable 
agriculture includes the following attributes: low nutrient losses (i.e. 
recycling), minimal harm to biodiversity (no pesticides), production of a 
food basket that consumers demand and contribution to self-
reliance/local development. ERA is only one interpretation of sustainable 
agriculture and is geared towards the first two attributes listed above. 
Paper III addresses the company level and Paper V addresses the 
organisations and institutions involved in organic or sustainable 
production, rather than the technique itself. 

Sustainable agriculture is only one aspect of a sustainable food system, 
which must also include sustainable production, processing, distribution 
and consumption. It has environmental, social and economic dimensions, 
as defined in section 1.3. The focus in this thesis was on the 
environmental and economic sustainability of the food system.  

2.3 Entrepreneurs and entrepreneurship 
Entrepreneurs and entrepreneurship are studied by different disciplines 
and are therefore described in different ways. Most research focuses on 
economic aspects of entrepreneurship, but entrepreneurs also have a 
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crucial role in the context of sustainable development – an aspect of 
entrepreneurship that is of interest in this thesis. Some authors have 
emphasised the social aspects. Social entrepreneurs or community 
business entrepreneurship can contribute to economic and social 
development (Johnstone and Lionais, 2004). A social entrepreneurship 
organisation or social entrepreneurship venture (SEV) needs to fulfil 
three criteria according to Bacq and Janssen (2011): 1) Its social mission 
must be explicit and central in its whereabouts; 2) its business idea, i.e. a 
productive activity of goods or services generating an income, has to go 
hand in hand with its social mission; and 3) the legal framework does not 
define the SEV. Social entrepreneurship can be found in the public sector 
and in the profit-making private sector (see also Paper III). Different 
concepts have been used to describe environmentally orientated forms of 
entrepreneurship (see Paper III). These include environmental 
entrepreneurship and ecopreneurship (Schaper, 2002) and green 
entrepreneurs (Taylor and Walley, 2004). Sustainability 
entrepreneurship (Parrish and Tilley, 2010; Schaltegger and Wagner, 
2011) supports sustainable development in a broad sense and generates 
benefits to the entrepreneur, to other people and to the environment. A 
policy entrepreneur (Kingdon, 1995) is someone who serves as a link 
between an organisation that identifies a problem needing to be solved 
and institutions with formal power. Thus a policy entrepreneur both 
observes when a “policy window” arises and knows how to deal with it 
(Olsson et al., 2004), and is therefore central in making policy changes 
come about. 

Entrepreneurship in general and sustainability, environmental and 
social entrepreneurship in particular are discussed further in section 6.2 
and Paper III, where a business case of a company specialising in organic 
food is investigated.  

According to Brulin (2002) and Porter (1998), well-functioning local 
and regional entrepreneurship and a vibrant, multifaceted economy are 
necessary for a region to tackle de-industrialisation and increased 
competition in a global economy. Local economies that are highly 
diversified (Brulin, 2002) and efficient at renewal (Hamel and 
Välikangas, 2003) have high absorptive capacity and are well equipped to 
recover from social and economic instability. The Swedish Ministry for 
Rural Affairs (2000) argues that increased diversification of agricultural 
activities is a way to increase the competitiveness of rural businesses and 
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maintain employment in rural Sweden. Diversity, renewal and absorptive 
capacity are components of resilience. 

2.4 Adaptation, transformation and resilience 
Sinclair et al. (2014) view adaptation and transformation as different 
degrees of change along a continuum. Sometimes “adaptation is an 
inadequate response to changing conditions and that a transformation is 
required” (Sinclair et al., 2014, p. 371). Related to this are deliberate 
transformations, i.e. transformations carried out with the intention of 
achieving a particular goal (O’Brien, 2012). Olsson et al. (2004) analysed 
the social mechanisms behind the transformation towards ecosystem 
management and found that these comprise three phases: 1) Preparing 
the system for change; 2) seizing a window of opportunity; and 3) 
building the social-ecological resilience of the new desired state. They 
concluded that: “social transformation is essential to move from a less 
desired trajectory to one where the capacity to manage ecosystems 
sustainably for human well-being is strengthened” (Olsson et al., 2004, p. 
1). 

In a world undergoing constant change, the perspective of resilience 
offers a framework for facilitating sustainable development. Resilience is 
the long-term capacity of a system to deal with change and continue to 
develop. For an ecosystem such as the Baltic Sea, this can involve dealing 
with overfishing and pollution, while for a society it involves an ability to 
deal with economic and political uncertainty or natural disasters in a way 
that is sustainable in the long term. The most common definition of 
resilience in social-ecological systems, which is endorsed by the 
Resilience Alliance, is “the capacity of a system to absorb disturbance and 
reorganize while undergoing change so as to still retain essentially the 
same function, structure, identity, and feed-backs” (Walker et al., 2004, 
p. 4). Sometimes change is gradual and predictable, while at other times 
it is sudden and turbulent. The resilience approach focuses on the 
dynamic interplay between periods of gradual and sudden change and on 
ways to adapt to change (Folke, 2006).  

2.5 The adaptive cycle 
Well-diversified production can function as an insurance policy or a 
buffer that absorbs shocks. This can apply to nations as well as to the 
local economy. In the absence of resilience, i.e. if the economy relies too 
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heavily on one producer or one commodity, rigidities can accumulate in 
human enterprises, to the point of causing crises that force them to re-
organise. The process of restructuring is often painful for the actors 
involved. This can be seen in the sudden collapse of the Soviet Union and 
in the restructuring of large corporations (Holling, 2001; Larsson et al., 
2005) and in local communities having to adapt after a major employer 
goes out of business or moves elsewhere. The responses of both 
ecosystems and human organisations (communities or companies) to 
crisis are shaped by the ability of different systems to adapt. The 
American ecologist Holling described a system’s adaptability to change as 
its intrinsic capital, controllability and adaptive capacity and combined 
these dynamics in terms of an “adaptive cycle”, which is sometimes 
illustrated as a tilted, or “lazy”, 8 (Holling, 1986). The adaptive cycle 
should be thought of as a metaphor, a heuristic and/or conceptual model 
that can facilitate the explanation of complex systems ranging from cells 
to ecosystems, corporations and societies. The model has its origin in 
studies of the dynamics of ecosystems. In the past, ecologists have argued 
that periods of exploitation, for example rapid growth following a fire, are 
followed by periods of slow accumulation and storage of energy and 
material. Today, they list two additional essential features: release and 
reorganisation (Gunderson and Holling, 2002; Larsson, 2012). 

In the adaptive cycle (Figure 5), long periods of stability, slow 
accumulation and transformation of resources (illustrated by short 
arrows, from growth (or exploitation) to conservation, r to K) alternate 
with shorter periods of turbulent times that create opportunities for 
innovation (illustrated by long arrows, from release to reorganisation, Ω 
to α). The move from conservation (K) to release (Ω) to reorganisation (α) 
is sometimes used to illustrate what Schumpeter (1950) called “creative 
destruction” (Holling, 2001; Larsson et al., 2005). The phase from Ω to α 
is the ‘creative’ part of creative destruction. This is a phase of rapid 
reorganisation, hence one long arrow.  
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Figure 5.  Illustration of the dynamics of ecological, economic or social systems in terms of 
an adaptive cycle with four phases: growth, conservation, release and 
reorganisation. Long periods of stability, slow accumulation and transformation of 
resources (short arrows, from growth, to conservation, r to K) alternate with 
shorter periods of turbulent times that create opportunities for innovation (long 
arrows, from release to reorganisation, Ω to α). Source: Modified from Holling 
(2001). 

Resilience is a conceptual framework for understanding how persistence 
and transformation co-exist in living systems, including human societies. 
It can be applied to ecosystems and organisations, including communities 
and businesses alike. In the subject area of this thesis, resilience thinking 
has previously been applied to understand the dynamics in a food system 
(Milestad, 2003; Sinclair et al., 2014), in a business organisation (Hamel 
and Välikangas, 2003; Doeksen and Symes, 2015) and in ecosystems 
(Folke et al., 2002). Resilience can be described as the opposite of 
vulnerability and is further discussed in Paper III and section 6.1. 
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3 Overview of Papers I-V 
The bulk of the empirical data for this thesis originated from three EU-
funded research projects. The BERAS project (Baltic Ecological Recycling 
Agriculture and Society) examined environmental, social and economic 
aspects of local organic agriculture (or ERA as defined in Box 1) in 
comparison with conventional food production. GEMCONBIO 
(Governance and Ecosystem Management for the Conservation of 
Biodiversity) focused on governance and management aspects towards 
achieving environmental objectives in general, and biodiversity or 
ecosystem services objectives in particular. The HealthyGrowth project 
studied mid-scale food value chains in terms of patterns of growth, 
economic performance and efficiency, modes of coordination, 
communication of values, trade-offs and strategies of crisis management. 
All projects involved research in, and researchers from, several EU 
countries.5  

The background, content and general findings in the Papers I-V are 
summarised in this section. The summaries are entirely based on the 
abstract or introduction of the respective paper.  

3.1 Paper I: Sustainable governance of agriculture and the Baltic 
Sea — Agricultural reforms, food production and curbed 
eutrophication 
Agricultural production and nutrient loads to the Baltic Sea are likely to 
increase following the admission of Poland and the Baltic States into the 
EU. According to HELCOM, these trends will be highly dependent on the 
agricultural policies of the EU. Expansion of the EU can be seen as an 
opportunity to improve the Baltic Sea environment through agricultural 
policy. Long-standing initiatives in local organic food systems and ERA 
(defined in Box 1) in the eight EU countries in the Baltic Sea drainage 
area in 2001-2004 were evaluated in Paper I. The empirical results were 
scaled up to calculate environmental impact and food production for 
three different scenarios. In one scenario, the Baltic countries and Poland 
converted their agriculture to the average Swedish model. This resulted in 
a 58% increase in nitrogen and an 18% increase in phosphorus surplus, a 
corresponding increase in the load to the Baltic Sea and increased food 
                                                
5 More information about the three projects can be found at www.beras.eu, http://ecologic.eu/1795 and 
http://www.coreorganic2.org/. 
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production. In two other scenarios, agriculture production in the entire 
Baltic Sea drainage area converted to ERA. This halved the nitrogen 
surplus from agriculture and eliminated the phosphorus surplus. In these 
scenarios, food production decreased or remained stable, depending on 
the strategy chosen. 

3.2 Paper II: Sustainable food system – targeting production 
methods, distribution or food basket content? 
Paper II investigated the extent to which environmental impacts could be 
reduced by various changes in the governance of food systems. The 
importance of production methods, transport and processing of food and 
food consumption profiles was examined to enable identification of 
measures that would be most environmentally beneficial. The 
environmental impacts assessed were potential emissions of nitrogen, 
global warming impact and use of primary energy in agricultural 
production, transport and processing parts of the food system. All 
environmental effects studied were reduced on the ERA farms compared 
with conventional production. Combining ERA with changes in food 
consumption can further reduce the environmental impact of the food 
system. 

The results showed that a switch to ERA would reduce the 
environmental impacts even if the food consumption profile remains the 
same as the present day Swedish average but the agricultural area 
required would increase substantially, making large-scale conversion less 
realistic. Combining ERA with a change in diet would reduce the area 
needed for food production, but would increase the cost of food. The 
results support previous findings that changes in food profiles towards a 
more vegetarian diet and organic foods would reduce environmental 
impacts.  

In the community studied, the local food system had evolved, to be 
characterised by a high supply and demand for organic food. This was 
facilitated by horizontal and vertical collaboration; horizontal 
collaboration came about through high demand from private consumers 
coupled with a good supply from local producers, and vertical 
collaboration arrived in the form of public procurement. However, 
because of the higher price charged for local and organic food, large-scale 
transformation of Swedish agriculture would probably rely more on 
government intervention since few regions experience such high private 
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and public demand for eco-local food. The environmental benefits of 
organic agriculture cannot be fully realised unless food consumption 
profiles change. For government intervention in the form of e.g. public 
procurement to have optimal effects it is as important to focus on food 
content as on production methods. However local processing is less 
important in determining environmental effects.  

3.3 Paper III: The resilience of a sustainability entrepreneur in the 
Swedish food system  
Organizational resilience emphasizes the adaptive capacity for renewal 
after crisis. This paper explores the resilience of a business with both a 
social and an environmental orientation—a not-for-profit business that 
claims to contribute to sustainable development of the food system. We 
ask what constitutes social and sustainable entrepreneurship in this case, 
and discuss determinants of the resilience of the business. The business, 
Biodynamiska Produkter (BP), has experienced periods of growth, 
conservation, and rapid decline in demand, followed by periods of re-
organization. Our results suggest that BP, with its social mission and 
focus on organic food, meets the criteria of both a social and 
sustainability entrepreneurship organization. Two major crises in the late 
1980s and late 1990s were met by re-organization and novel market 
innovations. Other criteria for resilience, met by BP, include flexibility, 
high level of trust, authentic value-based leadership promoting 
experimentation and adaptability, and a long-term authentic local trade-
mark supporting customer loyalty. BP has been economically resilient but 
not thriving. Controlling the value chain and following the social and 
environmental objectives were given higher priority than expanding its 
operations. In 2003 BP launched a box scheme and after its crisis in 
2008/2009 focused on consolidation rather than new innovations.  

3.4 Paper IV: Identifying governance strategies that effectively 
support ecosystem services, resource sustainability, and 
biodiversity 
Conservation scientists, national governments and international 
conservation groups seek to devise and implement governance strategies 
that mitigate the human impact on the environment. However, few 
studies to date have systematically investigated the performance of 
different systems of governance in achieving successful conservation 
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outcomes. In Paper IV, a newly-developed analytical framework was used 
to conduct analyses of a suite of case studies, linking different governance 
strategies to standardised scores for delivering ecosystem services, 
achieving sustainable use of natural resources and conserving 
biodiversity at both local and international level. The results confirmed 
the benefits of adaptive management and revealed strong associations for 
the role of leadership. This work is a critical step towards implementing 
empirically justified governance strategies that are capable of improving 
the management of human-altered environments, with benefits for both 
biodiversity and people.  

3.5 Paper V: Institutional barriers to organic farming in Central and 
Eastern European countries of the Baltic Sea region 
There is currently an opportunity to promote organic farming in the 
Central and Eastern European Countries (CEEC) that joined the EU in 
2004. The development of organic farming has the potential to reduce the 
amount of nutrient leaching to the Baltic Sea and could help stop the 
environmental degradation of the sea. However, this requires a diverse 
set of institutions. Paper V explored the need for institutions to promote 
full development of organic farming in the CEEC. A case study approach, 
formalised by introducing a set of indicators, was used to identify the 
lacking institutions. Data were obtained from a desktop study, including a 
literature review, and complemented with interviews and a questionnaire. 
The case studies examined findings by Michelsen et al. (2001) that the 
development of organic farming proceeds along six steps: development of 
an organic farming community; development of political recognition; 
establishment of financial support; establishment of non-competitive 
relationships between the organic sector and general agricultural 
institutions; development of a domestic organic food market; and 
development of a discussion and coordination arena. The results in Paper 
V showed that market development is currently the least developed step 
for organic farming. 
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4 Methodology 

This thesis covers the environmental, social, economic, entrepreneurial 
and institutional aspects of sustainable food systems. A similar approach 
has been suggested by the journal Agroecology and Sustainable Food 
Systems. Its aims and scope state: “Rather than focus on separate 
disciplinary components of agriculture and food systems, this journal 
uses an interdisciplinary approach to food production as one process in a 
complex landscape of agricultural production, conservation, and human 
interaction” (Agroecology and Sustainable Food Systems website, 2015).  

Table 2 
Research questions and methods used to answer these 

Research question  Methods/How i 

1. What environmental effects are 
expected from a large-scale 
change towards ERA? (Papers I 
and II)  

• Different scenarios of agriculture 
production in the Baltic Sea region 
were compared. 

2. What governance strategies are 
effective in supporting ecosystem 
management and sustainable food 
systems? (Papers I, II and IV) 

• Measures targeting production, 
processing, distribution and 
consumption were compared in 
terms of environmental effects and 
costs for households.  

• Data from different case studies 
were collected and compared. 

3. What socio-economic effects 
can be expected from a transition 
towards organic production/ERA? 
(Papers I and II) 

• Different scenarios of agriculture 
production in the Baltic Sea region 
were compared. 

• Measures targeting production, 
processing, distribution and 
consumption were compared in 
terms of environmental effects and 
costs for households.  
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4. What institutional factors are 
central for transformation to 
sustainable food production and 
what institutional barriers can be 
identified? (Papers II and V) 

• A combination of literature survey, 
interviews and a mail-out 
questionnaire was used. 

5. What is the role of 
entrepreneurs in creating social 
and economic sustainability in a 
sustainable food system? (Papers 
III and V) 

• A combination of literature survey, 
interviews and a mail-out 
questionnaire was used. 

• Semi-structured interviews were 
held, focusing on: a) resilience and 
adaptation and b) economic 
sustainability of an entrepreneur. 

6. Can the perspectives of 
resilience and adaptation improve 
understanding of sustainable 
entrepreneurship? (Paper III) 

• Semi-structured interviews were 
held, focusing on: a) resilience and 
adaptation and b) economic 
sustainability of an entrepreneur. 

i Methods listed for the respective research questions are the main methods used. Other 
methods may also have been applied. 

A range of different methods have been used to study the different 
aspects of local organic food production and consumption throughout the 
BERAS, GEMCONBIO and HealthyGrowth projects. The main focus of 
the BERAS project, for example, was to study environmental effects of 
ERA in comparison with conventional food production. Surplus and 
emissions of nitrogen and surplus of phosphorus compounds in the 
agriculture-society system were quantified. Most of this work was done 
for Sweden and Finland and to a lesser extent for the other EU countries 
around the Baltic Sea (Papers I and II). The other environmental effects 
examined were global warming impact and energy use (Paper II). Social 
and economic consequences were also evaluated. The collection of 
economic primary data for firms (Paper III) and households (Paper II) 
was limited to firms and households in Sweden. Use of different methods 
can be problematic, as results may differ depending on the methods used. 
One example can be found in Paper I, where the surplus of nutrients at 
farm-gate differs from field surplus. In Paper I we handled this by 
presenting both results. The units in which results are presented also 
needs to be considered. A total annual increase or decrease in emissions 
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or production might not be equal to an increase or decrease per capita or 
per ha, see 5.1 below. Finally, the sample chosen could influence the 
results. Of interest is both sample size and the selection of the sample, 
which needed to be considered in Papers II, III and V. Regarding the 
sample size, the consumer survey carried out in Paper II is viewed as a 
“special case” and “wider implications should be interpreted carefully” 
(Paper II, p. 201) due to the low number of participants in the survey. The 
methods used in Papers I-V are presented in Table 2 in relation to the 
respective research questions formulated in this thesis and, within 
brackets, the papers relevant for each question. 

The sections below describe the methods used in Papers I-V. Further 
details on methods can be found in the respective papers and the BERAS, 
GEMCONBIO and HealthyGrowth background reports6. 

4.1 Paper I: Sustainable governance of the agriculture and the Baltic 
Sea – Agricultural reforms, food production and curbed 
eutrophication  
Paper I investigated how agricultural reforms can reduce nutrient 
emissions and eutrophication of the Baltic Sea without excessively 
impinging on production and the economy. The potential for reduced 
nitrogen and phosphorus losses was evaluated mainly based on plant 
nutrient balances carried out on ERA farms with different agricultural 
conditions and production specialisations in the eight EU countries 
surrounding the Baltic Sea. The methods for calculating nutrient balances 
are described by Granstedt (2000), Granstedt et al. (2008) and Statistics 
Sweden (2003a) and are summarised in Paper I. The nutrient balances 
provide information about the potential risks of leaching and nitrogen 
emissions to the atmosphere, assuming a steady state in the soil over a 
longer period (Granstedt et al., 2008). These data were compared with 
existing data averages for conventional agriculture (Statistics Sweden, 
2002, 2003b, 2004, 2005).  

Different scenarios regarding how EU expansion affected agriculture 
and the environment of the Baltic Sea were examined. Three agriculture 
production scenarios were calculated for the countries involved. The 
‘business-as-usual’ scenario considered the case where Poland and the 
Baltic countries convert their agriculture to the same use of resources and 
structure as agriculture in Sweden and Finland. A second scenario 
                                                
6 See www.beras.eu, http://ecologic.eu/1795 and www.healthygrowth.eu. 
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considered a case where all agriculture in the Baltic Sea drainage area 
converts to ERA methods according to the farms studied in the respective 
countries. In the final scenario, all production was assumed to have 
converted to methods used on the ERA farms in Sweden, which are more 
efficient. A degree of caution should be used when interpreting these 
scenarios. They represent three extremes and any real future outcome is 
likely to be a gradual change that includes a combination of different 
scenarios, rather than a complete and simultaneous move in one 
direction. Effects on production, the surrounding environment and 
resource conservation were compared for the three scenarios and also 
compared to scenarios presented by SEPA (2008). This was followed by a 
discussion of socio-economic consequences of the different governance 
scenarios, cost-efficient nutrient reductions and the importance of 
international cooperation (Gren, 2001; Gren and Folmer, 2003; Elofsson, 
2007).  

4.2 Paper II: Sustainable food system – targeting production 
methods, distribution or food basket content? 
Paper II investigated whether, and by how much, environmental impacts 
can be reduced by several changes in the governance of a food system and 
the likely socio-economic effects. The environmental impact of an average 
Swedish food profile (food basket) produced by conventional methods 
was compared with a similar food profile produced by ERA methods. The 
environmental impacts of local production and processing were 
compared with the effects of an average food basket that largely involves 
long-distance transport. The environmental effects of an average food 
profile were compared with those of a locally produced food profile with 
more vegetables and less meat. Finally, costs borne by consumers of a 
shift to local and organic production were assessed through a household 
survey. The number of households included in the survey was limited and 
this study should therefore be viewed as a specific case. 

The environmental impacts assessed were potential emissions of 
nitrogen, global warming potential (GWP) and primary energy use. The 
potential nitrogen emissions were defined as the difference between total 
inputs of nitrogen to the farm and total exports from the farm in the form 
of agricultural products (meat, milk, grain and horticultural products). 
This difference is lost to the surrounding environment in the form of 
nitrogen compounds leaching to surface waters or groundwater, or lost to 
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the atmosphere in the form of ammonia emissions or dinitrogen oxide 
through denitrification, assuming a steady state of immobilised humus 
nitrogen content in soil (Granstedt et al., 2004). The assessment of global 
warming impact and primary energy use followed the principles of life 
cycle assessment (LCA) methodology (Lindfors et al., 1995), although a 
complete LCA was not performed. Data concerning direct and indirect 
energy use and resource consumption were inventoried. Global warming 
impact was assessed by transforming all impacting emissions into CO2 
equivalents (IPCC, 2001). Twelve selected ERA farms representative of 
the main farming conditions in Sweden were studied. 

4.3 Paper III: The resilience of a sustainability entrepreneur in the 
Swedish food system  
Paper III presents a case study of a business in the Järna region outside 
Stockholm. The focus was on the resilience and adaptability of the 
company over a time frame of almost 50 years. Unlike previous studies of 
entrepreneurship and its consequences for regional or local development 
(e.g. Lundström and Stevenson, 2005), Paper III focused on a business 
specialising in trade in, and distribution of, organic products. 

Present and former employees and managers of the company 
(Biodynamic Products), as well as other stakeholders, were interviewed 
using semi-structured interviews (Kvale, 1996). With the help of a key 
informant, who identified all people in the business and their functions, 
we carried out an initial round of interviews. The interviewees in turn also 
recommended people they thought relevant to us. This is a form of 
snowball sampling technique (Biernacki and Waldorf, 1981; Sandström, 
2008; Schultz et al., 2007). This method involves the risk that the 
selected sample is biased. In Paper III we handled this by asking the 
interviewees for names of people that they thought would tell a different 
story than themselves. In this way we strived for a diversity of 
interviewees despite a small sample in order to obtain a rich picture of the 
business. 

A semi-structured interview has a sequence of themes to cover and a 
number of questions that do not need to be followed strictly (Kvale, 
1996). In Paper III an interview guide was used, but room was allowed for 
additional questions, discussions and explanations. When needed, follow-
up questions were asked by email or telephone. The interviews focused on 
resilience and adaptation, trust and economic sustainability. Some 
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questions were of a general character (e.g. when the company/initiative 
was started and by whom; how suitable partners were identified initially). 
Other questions were more specific, including how the food chain is 
organised (e.g. the importance of trust and how trust is built in the 
business); on the balance between quality differentiation, volume and 
economic performance (e.g. the qualities the company uses to 
differentiate their products from other products); on business logics (e.g. 
what actors are seen as strategic partners); communication (e.g. on the 
views of biodynamic and organic, growth, quality, etc.); handling change 
(e.g. what the main critical phases had been; what have been the main 
barriers to growth). 

Most interviews were conducted in 2014 and two interviews in 2015. 
Some of these interviews were carried out as part of the HealthyGrowth 
project. The interviews were conducted in Swedish and recorded and all 
interviews except two were fully transcribed. The last two were partly 
transcribed. The transcripts and notes were analysed thematically. All 
respondents except for Respondent 6 currently have a professional 
relationship with the business. Respondent 6 is co-author to Papers I and 
II but the information retrieved from Respondent 6 in Paper III referred 
to the first period of the business working with the company Biodynamic 
Products. This was obviously a subjective description, but was viewed as 
sufficient for the purposes of Paper III. The co-authorship of previous 
papers was considered not to compromise the information given in the 
interview or its interpretation. 

The results from the interviews were studied from a resilience 
perspective, i.e. the development of the business was seen as a series of 
adaptive cycles (Holling, 2001). The adaptive cycle can be applied to 
different systems and different scales – ecological, economic and social 
systems, as well as the interconnected social-ecological systems described 
here. It has been used for social-ecological systems to describe policies for 
ecosystem management in Florida Bay (Gunderson et al., 2002), 
governance of Kristianstads Vattenrike Biosphere Reserve (Hahn, 2011) 
and in an attempt by the Australian government to restructure the dairy 
industry in terms of resilience (Sinclair et al., 2014).  
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4.4 Paper IV: Identifying governance strategies that effectively 
support ecosystem services, resource sustainability, and 
biodiversity 
Paper IV examined the effectiveness of different governance strategies in 
providing different environmental services and conservation outcomes 
including (i) provision of ecosystem services; (ii) sustainability of 
resource use; and (iii) conservation of biodiversity. Five indicators of 
governance strategies were identified as being crucial from an initial set 
of 22 variables. These were: state management; private ownership; 
knowledge leadership; adaptive management; and regulatory tools. 

Data from 34 case studies (26 at local and subnational level and eight 
at international scale) were collected using standardised questionnaires 
and expert judgments. Two of the case studies (one regional, i.e. 
international, case study of organic farming in the Baltic Sea drainage 
area and one local Swedish case study of organic food production) were 
carried out by me together with two colleagues at Stockholm Resilience 
Centre.  

In all, 22 different teams of researchers collected data for the 34 case 
studies. Standardised questionnaires were used to collect ecological, 
economic and social data.  Information was obtained from official 
documents on e.g. proportions of state, private and community 
management or type of ownership. ‘Best professional judgement’ was also 
used to assess e.g. whether ‘major external sources of advice were 
consulted’ and how often, and whether local community participation and 
multilevel governance was considered high or low.     

4.5 Paper V: Institutional barriers to organic farming in Central and 
Eastern European countries of the Baltic Sea region  
Paper V identified institutions related to organic agriculture in Sweden 
and the more recent EU member states in the Baltic Sea drainage area 
(i.e. Poland and the Baltic States), and examined institutional similarities 
and differences between the countries. Using Sweden as a baseline 
country, an attempt was made to identify institutional factors that must 
be addressed to facilitate growth of organic agriculture in Poland and the 
Baltic States. Paper V was based on a Master's project (Morin, 2007) in 
which the interviews and a literature survey were conducted. In Paper V 
the data were condensed, a second literature survey was performed and 
the analysis and results were re-focused. 
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Data were collected through a review of research and official reports, a 
mail-out questionnaire and personal communications. According to 
Michelsen et al. (2001), institutional development of organic agriculture 
proceeds along six steps (see section 3.5). From the literature review, 34 
indicators were selected to assess the degree of completion of these six 
steps. Following Michelsen et al. (2001) and Prazan et al. (2004), 
institutions from the civil society domain, the state domain and the 
market domain were identified as central to the development of the 
organic food sector. Institutions from these three domains were studied 
in Paper V.   

The bulk of the information was collected in the literature review. This 
information was complemented with personal communications with 
experts in the field in the various countries. The purpose of these personal 
interviews was to confirm data and to fill gaps in the collected data. The 
mail-out questionnaire helped identify the factors with the largest 
influence on organic farming in Poland and the Baltic States. The first 
respondents to be contacted were identified from the literature review or 
from lists of participants in organic seminars and workshops. A 
subsequent snowball sampling led to identification and contact with more 
respondents as described further in section 4.3 and in previous studies by 
Biernacki and Waldorf (1981), Sandström (2008) and Schultz et al. 
(2007). The use of different methods to gather information can cause 
problems. However in paper V the methods complement each other well. 
Telephone or e-mail interviews were used when data had to be confirmed 
or were missing, and the information collected from the questionnaire 
was distinguished from that obtained from the literature review. The 
caution about use of the snowball technique raised in section 4.3 applies 
equally to Paper V. Respondents may have a vested interest in organic 
farming and the possibility of bias in their responses cannot be dismissed. 
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5 Results  

This results chapter is structured around the six research questions 
formulated in the thesis (see Table 2) and the results are summarised in 
Table 8 in section 5.7. 

5.1 What environmental effects are expected from a large-scale 
change towards Ecological Recycling Agriculture? 

5.1.1 Results from nutrient balance studies in the Baltic Sea region  
The ERA system studied in this thesis showed lower levels of nutrient 
surplus than conventional production. Average nitrogen surplus on the 12 
Swedish ERA farms studied in Paper 1 was 36 kg N per ha and year in 
2002-2004. The average for Swedish agriculture was calculated to be 79 
kg per ha and year in 2000-2002 (Table 3). The average nitrogen and 
phosphorus surplus in average agriculture in all countries in the thesis 
was 56 and 11 kg per ha, respectively, in 2000. The average nitrogen 
surplus observed on the selected ERA farms was 32% lower, i.e. 38 kg per 
ha. The phosphorus surplus was completely eliminated in ERA 
agriculture, and there was a net deficit of 1 kg/ha and year. However, 
since production per ha is higher using conventional methods, the 
difference in nutrient surplus was smaller when surplus nitrogen and 
phosphorus was expressed per unit output of food (animal and crop 
production) rather than per hectare (see section 5.3.2). Nitrogen and 
phosphorus surpluses and calculated ammonia (NH4) losses for all 
countries involved and the ERA farms are presented in Table 3. 

Comparing the nutrient load to the Baltic Sea today (Table 3, latest 
available figures are from 2010 (HELCOM, 2015)) and in 2000 (Table 1 
in Paper I, figures from HELCOM (2005)), the total load of nitrogen from 
the countries studied increased to 863 kt per year with Russia included. 
Excluding Russia, the total load from the listed countries marginally 
decreased. Sweden, Finland, Estonia and Demark now produce lower 
loads of nitrogen, while Latvia, Lithuania, Poland, Germany and Russia 
have increased their loads. Total load of phosphorus from the countries is 
lower today (36.1 vs 41.2 kt/yr, including Russia). Sweden, Finland, 
Estonia, Poland and Germany now have lower loads and Latvia, 
Lithuania, Denmark and Russia have increased their loads over time. 
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Table 3 
Arable land (million hectare, Mha), total load (according to calculations from HELCOM, 
2005) and calculated total farm gate surplus of nitrogen (N) and phosphorus (P) and 
ammonia (NH4) losses (40%), expressed per unit area (kg/ha) and as kilotonnes per year 
(kt/yr) in average agriculture and for ERA farms. Source: Adapted from Tables 1 and 2 in 
Paper I and HELCOM (2015). EST/Lat/Lit = Estonia-Latvia-Lithuania 
 
  HELCOM Average agriculture ERA agriculture 
 

Arable landi 
Loads  

year 2010ii 
N surplus P surplus NH4 loss N surplus P surplus NH4 loss 

 
Mha 

N kt/ 
yr 

P kt/ 
yr 

kg/ 
ha 

kt/ 
yr 

kg/ 
ha 

kt/ 
yr 

kg/ 
ha 

kt/ 
yr 

kg/ 
ha 

kt/ 
yr 

kg/ 
ha 

kt/ 
yr 

kg/ 
ha 

kt/ 
yr 

Sweden  2.7 119 3.6 79 184 3 8.1 22 58 36 97 -2 -5.4 21 57 
Finland 2.4 72 3.0 75 179 7 16.7 14 33 38 91 3 7.2 18 43 
Est/Lat/Lit 7.5 174 6.1 19 141 3 21.4 16 117 41 308 -1 -3.8 12 99 
Poland 14.2 302 14.8 57 812 19 270.7 15 217 32 456 -2 -28.5 16 233 
Germany 2.1 38 0.6 74 152 -2 -4.1 9 19 16 33 -3 -6.2 6 13 
Denmark 2.1 57 1.8 129 268 8 16.6 54 112 87 181 5 9.3 49 103 
Total iii 31.0 762 29.9 56 1736 11 329.4 18 556 38 1165 -1 -27.3 18 548 
 
i Land in the Baltic Sea drainage area only. 
ii HELCOM (2015, Table 4.1a). 
iii Loads from Russia are 101 kt N/yr and 6.2 kt P/yr. Total loads including Russia are 863 kt 
N/yr and 36.1 kt P/yr (HELCOM, 2015). 
 
ERA differs from organic agriculture in one important aspect, namely 
that animal and plant production are integrated. In this type of system, it 
is possible to make efficient use of plant nutrients in manure to reduce 
the nutrient surplus. The need for external nitrogen in such a system is 
much lower. Note that it is not necessary for each farm to have both 
animal and vegetable production, as farms within regions can cooperate. 
However, it is important to use manure in an efficient manner to avoid 
associated environmental problems. Inappropriate storage and spreading 
of manure results in a loss of nutrients to water and air. The benefits of 
using organic fertilisers instead of chemical fertilisers as a means to 
reduce eutrophication have been questioned (Kirchmann and Bergström, 
2001; Larsson, 2005; Kirchmann et al., 2014). There may be difficulties 
in applying the right amount of organic fertilisers and field trials have 
shown that chemical fertilisers can cause less leaching of nutrients and 
thus less eutrophication. Then again, it can be argued that in an 
agricultural system with regional specialisation and a need for chemical 
fertilisers in crop production, there will be a surplus of nutrients in 
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regions specialising in animal production and this surplus is rarely used 
efficiently in production.   

5.1.2 Scaling up the results – scenarios on emissions  
In Paper I three scenarios were developed based on the results from the 
42 farms in eight EU countries presented in Table 3. In the Conventional 
scenario (Figure 6), agriculture in Poland and the Baltic countries 
converted to the production methods currently used in Sweden. This 
scenario is supported by the present system of EU subsidies. ERA 
Scenarios 1 and 2 assumed conversion of agriculture in the whole Baltic 
Sea drainage area to less intensive local organic agriculture. To echo the 
conclusions from the Millennium Ecosystem Assessment (2005, p. 1), 
these scenarios would “involve significant changes in policies, 
institutions, and practices that are not currently under way”.  

Figure 6:  Surplus of nitrogen and phosphorus, kg/ha & yr, in farm-gate and field balances 
calculated for four alternative governance regimes: Today’s agriculture situation 
(Today’s situation); a scenario where agriculture in Poland and the Baltic 
countries converts to conventional agriculture similar to that in Sweden 
(Conventional scenario); all agriculture in the Baltic Sea drainage area converts 
to ERA as practised in the respective countries (ERA scenario 1); all agriculture 
converts to ERA as practised in Sweden (ERA scenario 2). Field surplus equals 
farm-gate surplus minus ammonia (NH4) losses, see Table 3. Source: Adapted 
from Paper I. 
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In the Conventional scenario, nitrogen and phosphorus surplus increased 
by 58% and 18% per ha, respectively (Figure 6). If Poland and the Baltic 
States intensified their agriculture according to Danish standards, 
nutrient loads would increase further (HELCOM, 2007). In this scenario, 
referred to as ‘Business as usual in Agriculture’, phosphorus loads to the 
Baltic Proper doubled and nitrogen loads increased by 70% (HELCOM, 
2007). This expected increase may be more than the already stressed 
ecosystem of the Baltic Sea can cope with (MVB, 2005). The 
consequences of ERA scenario 1, where all agriculture in the Baltic 
drainage area converted to ERA following the techniques used in each 
country, were very different. Calculations indicated a decrease in the 
nitrogen surplus of 47% in that case (Figure 6). If all agriculture in the 
Baltic Sea region converted to ERA as practised in Sweden (ERA Scenario 
2), there would be a 61% reduction in the nitrogen surplus. In the two 
ERA scenarios there was a negative phosphorus surplus, which would 
result in a significantly reduced phosphorus load to the Baltic Sea 

5.2 What governance strategies are effective in supporting 
ecosystem management and sustainable food systems? 

5.2.1 The importance of consumption – Swedish case studies  
As well as production methods, consumption patterns also determine 
environmental impact. A Swedish government commission report (SOU, 
2005) proposes increasing the shares of vegetables and local organic food 
to reduce global warming from the food chain. Paper II provides results 
that partly support this proposal. The data in Table 3 in Paper I served as 
input in calculations performed in Paper II, which compared four 
different scenarios: 

Environmental impacts of conventional Swedish food production 
applied to an average food basket (Scenario 1) were compared with: food 
produced with ERA methods (Scenario 2); food produced with ERA 
methods and processed locally (Scenario 3); and an alternative food 
basket with less meat and more vegetables produced with ERA methods 
and processed locally (Scenario 4).  

Scenario 4 resulted in slightly more than a third of the nitrogen 
emissions attributed to average Swedish consumption. The nitrogen 
emissions per hectare in Scenario 4 were larger than in Scenario 2 
(average food basket produced with ERA methods), but the total or per 
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capita nitrogen emissions were lower (Paper II). This is due to the 
differences in the food baskets and the resulting differences in acreage 
needed for food production. A reference group studied in a household 
survey in Scenario 4 consumed more vegetables (100% more), less meat 
(75% less) and substantially more local and organic food than the average 
Swedish consumer. The share of local and organic food was 33% for the 
families in this survey. Among ‘real food’ purchases – i.e. excluding sugar, 
sweets, beverages, etc. – 73% was organic, compared with 2% for the 
average Swede. Today, consumption of organic food has increased, but it 
is not close to 73% (Paper III; EcoWeb, 2015). These results agree well 
with findings from the Environmental Advisory Council that a diet 
consisting of two-thirds animal products results in four-fold more 
nitrogen emissions from agriculture into water and air than a fully 
vegetarian diet (MVB, 2005).  

If the average Swedish food profile was similar to that of the group in 
the Järna household survey (Paper II), i.e. more vegetables and less meat, 
the area currently used for agriculture in Sweden would be more than 
sufficient. Simply replacing conventional production with ERA without 
changing consumption patterns would require an additional (and 
unrealistic) 2.3 million ha of arable land, an increase of 90%. This larger 
areal requirement is due to the lower yield per hectare on organic farms 
and the larger share of ruminant meat (70%, compared with 30% in 
conventional production), which requires more arable land for feed 
production compared with pork or poultry (Paper II). On the other hand, 
conventional production relies to a larger extent on imports, e.g. soy 
products from agricultural production in other countries. The difference 
in required area for food production is therefore smaller than might be 
expected (Figure 7). Phosphorus emissions would also be reduced, but 
additional studies on the link between lower surplus and real losses on 
farm level are needed to provide a quantitative estimate.  

5.2.2 Other environmental effects of different governance strategies  
Moving towards ERA production and changing diets can also result in 
gains with respect to global warming and primary energy use. However, 
local processing and distribution result in less significant gains.  

Scenario 2 (food produced with ERA methods) resulted in a 10% 
reduction in GWP and Scenario 4 (an alternative food basket with less 
meat and more vegetables produced with ERA methods and processed 
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locally) resulted in a 40% reduction in GWP compared with Scenario 1 
(conventional Swedish food production of an average food basket) (Paper 
II). The results also indicate potential environmental gains from local 
food production and consumption due to reduced transportation, as 
reported in previous studies by Carlsson-Kanyama (1999) and Pretty et 
al. (2005). Local processing and distribution (Scenario 3) resulted in 
additional GWP reductions, but no reduction in primary energy use 
compared with Scenario 2. One explanation for the better environmental 
performance of Scenario 4 is the smaller share of meat in the food profile. 
Meat production is generally more energy-intensive than vegetable 
production.  

Figure 7 presents a summary of the results of Paper II showing the 
relative difference between the environmental impacts in the four 
scenarios, where Scenario 1 (present governance) is set to 1. These 
findings are in line with results from previous studies, see FiBL (2006) 
for a compilation. 
 

 

Figure 7:  Nitrogen (N) surplus, global warming potential (GWP) and primary energy 
resource use per capita and agricultural area required in Scenarios 1-4 (relative 
values, Scenario 1 = 1). The dashed bar in Scenario 1 illustrates the one million 
ha of agricultural land abroad that Swedish agriculture depends on today. 
Source: Adapted from Paper II. 
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Paper IV examined different governance strategies in terms of their 
effectiveness in delivering a range of natural resource and environmental 
services. Provision of ecosystem services, achieving a sustainable use of 
natural resources and conservation of biodiversity all responded 
positively to adaptive management and knowledge leadership – a 
measure of the frequency with which external experts were consulted 
(Paper IV). Regulatory tools were also shown to be efficient for 
conservation of biodiversity. These results are valid at both local and 
international levels. 

5.3 What socio-economic effects are expected from a transition 
towards Ecological Recycling Agriculture? 

5.3.1 What economic consequences are expected for households? 
The environmental gains from local organic production are promising, 
but the food produced is more expensive. According to the household 
survey carried out in Paper II, a food basket high in organic and locally 
produced food was 24% more expensive than the Swedish average basket. 
This may obstruct large-scale expansion of environmentally friendly 
production and consumption. It may be difficult to convince consumers 
to increase food expenditure for the sake of the environment, and the 
consumption pattern with high levels of eco-local food found in the Järna 
region (Paper II) is unlikely to be found in many places. However, the 
24% higher food prices that the consumers in the reference group faced 
(Paper II) may be misleading from a societal perspective. The increased 
costs are associated with reduced environmental effects compared with 
conventional food production and consumption, where environmental 
effects are largely externalised. In other words, it can be argued that local 
and organic agriculture such as ERA also contributes to economic 
sustainability at regional level.  

Although local and organic food is more expensive according to the 
results in Paper II, the demand has increased over time (paper III). 

5.3.2 What are the expected effects on production levels?  
A large-scale transition from conventional to ERA production in Sweden 
would result in a 22% reduction in animal production and a 28% 
reduction in crop production (Paper I). Annual crop and animal 
production were also calculated for conventional and ERA scenarios in 
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Poland and the Baltic States in Paper I (Figure 8). Neither ERA nor 
conventional production is currently optimised in Poland and the Baltic 
States. For conventional production this was expressed by increasing 
production in the conventional scenario (Conv. scen.), where production 
in Poland and the Baltic States were changed in accordance with 
conventional, mainly industrial, agriculture in Sweden. The conventional 
scenario had increased crop production of around 30% and increased 
animal production of around 40%. 

For the two ERA scenarios, production estimates were very different. 
ERA 1, where all production was altered according to ERA as practised in 
each country, resulted in 15% lower crop production and 40% lower 
animal production. This lower output is explained by extensive 
production with low productivity on ERA farms in Poland and the Baltic 
countries. The differences between the ERA 1 and ERA 2 scenarios shown 
in Figure 8 illustrate the potential production gains if local organic 
agriculture in Poland and the Baltic States were to introduce the 
production methods practised in Sweden. Should ERA as practised in 
Sweden be introduced on a large scale in the Baltic Sea drainage area, 
production figures would essentially remain at current levels (ERA 2 
scenario). In fact, if conversion to efficient ERA methods were restricted 
to Poland and the Baltic States, output in the region would increase, while 
nutrient emissions would decrease. This would obviously require a 
concerted governance effort.  

Compared with scenarios carried out by SEPA (2008), large-scale 
introduction of ERA in Sweden in Paper I showed relatively low 
production losses and relatively high reductions in emissions. Assuming 
that the recycling principles of ERA are followed, animal production 
needs to be decreased in southern Sweden, while a corresponding 
increase is required in central Sweden. 

The results from Paper I indicate that sustainable governance of the 
Baltic Sea cannot be achieved while simultaneously maximising 
agriculture production in the surrounding countries. A clear choice has to 
be made between these desired outcomes. Production and nutrient 
emissions differed substantially depending on the selected agriculture 
regime. The differences in outcomes were most evident in Poland and the 
Baltic States. Historically, the newer EU members have shown relatively 
modest food output, accompanied by a fairly low nutrient surplus.  
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Figure 8:  Crop and animal production in the Conventional (Conv.) scenario and two 
alternative ERA scenarios (1, 2), which resulted in increased, reduced and (close 
to) unchanged agricultural production, respectively, compared with today’s 
average agriculture. Source: Adapted from Paper I. 

5.3.3 Other socio-economic effects  
Paper I discussed economic aspects, including effects on income, 
production levels, employment and reduction costs of introducing ERA 
on a large scale. The results indicated that benefits outweigh costs at firm 
level, but that consumers face increased prices. A group of local organic 
producers in Sweden referred to in Paper I reported their economic 
situation to be satisfactory and organic production was often stated to be 
at least as profitable as conventional production. Production costs were 
higher and yields lower, but this was compensated for by the price 
premium received and EU subsidies under the CAP programme paid to 
organic producers.  

Reduction costs depend on several factors, including demand for food 
and bioenergy, the extent of measures undertaken and implementation 
time (Paper I). With a lot of capital bound to present production, as in 
Sweden, the cost will increase with shorter implementation time. If major 
measures in the agricultural sector are undertaken, it could prove difficult 
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for other sectors to absorb labour and other factors of production. Finally, 
if a measure can be targeted towards areas with low productivity but high 
leaching, or if affected areas can be used for alternative production, costs 
will be reduced.  

According to Paper I, the main costs for implementing ERA in Sweden 
and other old EU member states are probably in the form of farm level 
infrastructure investments, lower yields and to some extent provision of 
training and advisory services. Social costs for conversion towards local 
organic production have not yet been estimated. Large-scale conversion 
might cost more than is gained, but this question was beyond the scope of 
this thesis. However, over the years there are estimates of other reduction 
measures that have been calculated and could serve as benchmarks. Gren 
(2001) identified three main components for a cost-efficient mix of 
measures to reduce nitrogen emissions: measures aimed at agriculture; 
extending the capacity of municipal wastewater treatment plants, and the 
(re-) creation of wetlands as nitrogen traps. Turner et al. (1999, p. 345) 
quantified the marginal costs of these measures for different countries. 
Today, some years later, several reduction measures have been 
implemented. This has increased the estimated reduction costs of 
additional measures. The marginal cost of one kg nitrogen reduction in 
agriculture was SEK 22-42 according to Turner et al. (1999, p. 345), 
whereas more recent estimates by the Swedish Environmental Protection 
Agency and the Swedish Board of Agriculture are higher (Table 4). 

According to SEPA (2008), there are cost-efficient measures to be 
carried out in terms of water treatment. However, the potential reduction 
in nitrogen emissions is limited. Many investments in reducing Swedish 
point-source emissions have already been made and investments to 
further reduce phosphorus emissions in wastewater treatment plants are 
not justified (SEPA, 2008; Paper I). Other measures thus become more 
interesting and most reductions have to be made in agriculture.  

Elofsson (2003) compared the cost efficiency of different measures to 
reduce the agricultural load of nitrogen and phosphorus to the Baltic Sea. 
Reduction in the use of chemical fertilisers was the most important 
measure identified, followed by changes in land use, primarily increasing 
the area of catch crops. Using no chemical fertilisers and a change in land 
use in terms of less intensive production, for example by introducing ERA 
production, might or might not be as cost efficient as the measures 
examined by Elofsson (2003), but this was not examined here. Economic 
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aspects related to agriculture and the Baltic Sea are discussed further in 
section 6.3.  
 

Table 4 
Examples of emissions reducing measures, their costs and their effects for Sweden. 
Source: Table 7 in Paper I, SEPA (2008)  

Agriculture Reduced emissions 
to the Baltic Sea 

Estimated cost/kg  

“Capture Nutrients”i 120 ton N No data 

Catch crops+spring 
cultivation 

300 ton N 333 SEK/kg N 

Restricted spreading of 
manure 

100 ton N No data 

Wetlands, 6000 ha ii 100 ton N No data 

Wetlands, additional 6000 
ha 

500 ton N No data 

Other measures   

Municipal wastewater 
treatment plants 

900 ton N 10-190 SEK/kg N 

Private wastewater  
treatment iii 

66 ton N 
25 ton P 

1800-5800 SEK/kg N  
7500-30000 SEK/kg P 

Mussel cultivation in coastal 
zones 

450 ton N 
35 ton P 

36 SEK/kg N 
350 SEK/kg P 

iGreppa näringen, a programme of information and education for more efficient use of 
nutrients in conventional agriculture. 
iiConstruction and reconstruction. 
iiiLower cost range for improvements of existing facilities. Upper range for new facilities. 
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5.4 What institutional factors are central for transformation to 
sustainable food production and what institutional barriers can be 
identified?  
Consumer attitudes, revealed by the tolerance for higher prices for 
organic produce and the accompanying high demand (by Swedish 
standards) can be described as an informal institution based on trust and 
common norms (Paper II). The high level of public procurement is a 
result of municipal regulations, i.e. formal institutions (Paper II). These 
institutions have facilitated establishment of a local sustainable food 
system in the Järna/Södertälje region, where: “Both households and 
municipalities use their buying power to stimulate local production and 
development as well as environmental gains through increased demand 
of local organic food.” (Paper II, p. 212). 

Paper V identified institutional barriers to organic farming in the 
Baltic Sea region. Table 5 lists the factors that have the largest influence 
on the development of the organic farming sector according to a 
questionnaire distributed to experts in Poland and the Baltic States 
(Paper V). The top 10 factors were all domestic, while the EU level was 
considered less important. The results suggested that the top 10 factors 
influencing organic farming in Poland and the Baltic States should all be 
increased and that none should be decreased. Several factors involve 
increased public expenditures. Two of the 10 factors address consumers 
(Table 5).  

The results in Paper V partly support findings in previous studies 
(Michelsen et al., 2001) that the development of organic farming 
proceeds in six steps: establishment of an organic farming community; 
establishment of political recognition; establishment of financial support; 
establishment of non-competitive relationships between the organic 
sector and general agricultural institutions; establishment of an organic 
food market; and development of a discussion and coordination arena. 
The results in Paper V showed that market development is the least 
developed step in Poland and the Baltic States, followed by financial 
support. The organic sector is small in all these countries, ranging from 
<1% to 4% of the food sold. In the last few years, sales of organic food 
have increased by over 100% in Sweden. In 2014 alone, the increase in 
sales was 38% and in 2015 it was 39% (Ekoweb, 2015, 2016; Paper III). 
Whether sales have increased in other countries in the Baltic Sea region 
was not investigated here. The results also indicate that there is a positive 



 

 

60 ⏐ 5. RESULTS 

correlation between governmental engagement and development of the 
organic sector.  

 

Table 5 
Factors with the largest influence on the development of organic farming (OF) in Poland and 
the Baltic States. The type (F=financial support, M=market development, S=strategic 
support), the scale at which they function (domestic or EU) and an estimate of how much 
they need to change (“--“decrease significantly, “-“decrease, “=” do not need to change, “+” 
increase, “++” increase significantly) are also shown. Source: Adapted from Paper V. 
 

Rank Type Factor Scale   

1 F Public investment in processing of organic 
products 

Domestic ++ 

2 M Consumer demand for organic products Domestic ++ 

3 F/M Public investment in marketing of organic 
products 

Domestic ++ 

4 S Integration of OF in national rural 
development plan 

Domestic + 

5 F Area payment for conversion to OF Domestic + 

6 F Public expenditure in advisory services and 
training 

Domestic ++ 

7 F Public investment in research and 
development in OF 

Domestic ++ 

8 M Consumer concerns about food quality, food 
safety, environmental protection and 
animal welfare 

Domestic ++ 

9 F Areal payment for maintenance of OF  Domestic + 

10 M Link between producers and retailers Domestic + 
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5.5 What is the role of entrepreneurs in creating social and 
economic sustainability in a sustainable food system?  
Paper V (p. 16) concluded that a “well functioning [organic food] market 
would further promote the development of organic farming” in Poland 
and the Baltic States. Although not fully developed, the organic food 
market in Sweden is more mature than in other countries studied here. 
Producers’ associations can have a large impact in establishing an organic 
market by lobbying large retailers and providing market initiatives. 
Moreover, large retailers and other market actors have had leading roles 
in promoting the organic food sector in Sweden (Papers III and V). The 
business studied in Paper III is an example of a local actor taking a 
leadership role. That business has an ambition to support and create 
stable conditions for organic/biodynamic producers. Over time the 
number of employees has increased, creating job opportunities in the 
region. However, both consumer demand and employment have varied 
substantially (Figure 5 in Paper III).  

That business case can be described as a social entrepreneurship 
organisation or social entrepreneurship venture (SEV). An organisation 
can be described as a SEV if three criteria are fulfilled (Bacq and Janssen, 
2011; Table 2, Paper III). According to criteria one the social mission of a 
SEV must be explicit and central in its whereabouts. This is reflected in 
the charter of the studied company, Biodynamic Products (BP)7: “Any 
profits from the operations of the foundation … will be handed over as a 
gift …”. Criteria two reads: “Its market orientation has to go hand in hand 
with its social mission.” This is also reflected in the charter: “Operations 
shall be run in a continuous cooperation with consumers and producers 
of the company’s products and shall in its operations mirror the 
consumers’ demand for biodynamic food and the producers’ ability to 
grow and sell these” (see Box 1 in Paper III).  

The third criterion – “The legal framework does not define the SEV” - 
is also fulfilled. The business started as a private company, but was later 
turned into a foundation. This was not the ultimate aim, but merely a way 
of raising capital to develop the business without risking violating the 
core purpose of the business as stated in the charter, i.e. to support 
biodynamic activities. 

                                                
7 BP’s charter: http://web05.lansstyrelsen.se/stift/StiftWeb/FoundationDetails.aspx?id=1000180 
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Apart from being a social entrepreneurship organisation, it could be 
argued that Biodynamic Products and Ekolådan are examples of 
environmental entrepreneurship. They only trade in organic products and 
part of their profits is spent on initiatives outside the company, working 
on environmentally friendly food production. However, Biodynamic 
Products and Ekolådan were not labelled as environmental 
entrepreneurs in this thesis but rather as the broader concept of 
sustainability entrepreneurs (Parrish and Tilley, 2010; Schaltegger and 
Wagner, 2011; Paper III). BP fits well with how Schaltegger and Wagner 
(2011) describe sustainability entrepreneurship – “attempts not only to 
contribute to sustainable development of the organization itself, but also 
to create an increasingly large contribution of the organization to 
sustainable development of the market and society as a whole, [requiring] 
substantial sustainability innovations” (p. 224). Other criteria for 
sustainability entrepreneurship, given by a literature review, are also 
fulfilled by BP (see Table 6). 

Ekolådan has had problems communicating its high environmental 
ambitions to consumers. All products are organically certified, but 
Ekolådan opted not to use any labels apart from its own. The importance 
of labelling was “close to zero for Ekolådan” according to one respondent 
cited in Paper III, and “Ekolådan carries no labels”, except ‘Ekolådan’. 
Since KRAV and Fair Trade are used by mainstream producers, “labelling 
in general has lost its meaning for us niche traders” according to the 
respondent, who added that, being a small cutting edge company, “why 
should we have the same labelling as Chiquita?”. Thus, Ekolådan is 
organically certified but this is not used  for marketing purposes. Another 
respondent expressed this as: “We are not good at communicating the 
values. How do you distinguish 100% organic from ‘almost organic’, ‘25 % 
organic’ or ‘as much organic as we can’?”.   
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Table 6 
Summary of findings concerning the constituents of sustainability entrepreneurship in the 
case of Biodynamic Products (BP) Source: Paper III 

Sustainability 
entrepreneurship 
attribute 

Reference Findings in Biodynamic 
Products (BP) 

Ethical business case 
related to social and 
environmental 
sustainability.  

Bacq and Janssen 
(2011); 
Schaltegger and 
Wagner (2011). 

BP is clearly value-driven, 
based on its charter.  

High level of trust among 
staff and towards clients. 

Avery and 
Bergsteiner 
(2011); 
Schaltegger and 
Wagner (2011). 

Trust-building is a key 
characteristic of the whole 
business model. 

Promoting a cause 
beyond the success of the 
business. 

SEED (2015); 

Parrish and Tilley 
(2010). 

 

BP did not scale up itself but 
helped form a niche which 
inspired other entrepreneurs 
to expand the organic 
market. 

Long-termism Gibb (2004); 
Schaltegger and 
Wagner (2011). 

The charter of BP 
emphasises long-term 
strategies over short-term 
success. 

High adaptive capacity 
including renewal after 
crisis (resilience) and 
innovation. 

Schaltegger and 
Wagner (2011). 

Both BP and Ekolådan have 
survived crises by 
innovation. 

 

A high adaptive capacity, long-termism, to promote a cause beyond the 
success of the business, trust and an ethical business case are all 
characteristics of BP. They are also attributes of a sustainability 
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entrepreneur, i.e. an entrepreneur that supports sustainable development 
in a broad sense and generates benefits not only to the entrepreneur, but 
also to other people and to the environment. The role of entrepreneurs is 
further discussed in section 6.2.  

5.6 Can the perspectives of resilience and adaptation improve 
understanding of sustainable entrepreneurship  
Paper III identified several characteristics that may determine 
organizational resilience: e.g. renewal and innovation; flexible 
organizational culture; high level of trust; strong local identity; and value-
based authentic trademark (Table 7). The results suggest that if initiatives 
are locally anchored and controlled, the robustness and adaptive capacity 
of the overall community can increase (Paper III). This is supported by 
Johannisson (2002). BP and Ekolådan are locally initiated and 
controlled; being a foundation, no external owner can influence 
operations. Nevertheless, they are subject to tough competition, which 
forces them to adapt to changed conditions. 

In Paper III Biodynamic Products is studied through a resilience lens 
where focus is on the interplay between periods of gradual and sudden 
change and how to adapt to change (Folke, 2006). The development of 
the company is described as an iterative adaptive cycle (see Figure 5). In 
an adaptive cycle long periods of stability, slow accumulation and 
transformation of resources alternate with shorter periods of turbulent 
times that create opportunities for innovation (Holling, 2001). 
Understanding what phase of the cycle a company is in can facilitate in 
management and decision-making. BP, defined as a sustainability 
entrepreneur above, started as a private company in 1966 (r in Figure 5). 
As a way to raise the money needed to develop and expand the business 
and at the same time guarantee that the core values of the business were 
not violated over time, BP changed its organisational form to a 
foundation (Stiftelsen Biodynamiska Produkter) in 1974 (K to Ω). Profits 
were poor and after a few years a new CEO was recruited. Under the new 
management, profitability increased (Ω to α). 
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Table 7 
Summary of findings concerning the constituents of organizational resilience and how these 
criteria are met by Biodynamic Products (BP). Source: adapted from Table 4 in Paper III. 
 

Organizational 
resilience 

Reference Findings in BP 

Ability to renew itself 
and self-organize after 
crisis. 

Hamel and 
Välikangas 
(2003); Folke 
(2006) 

BP has shown capacity for self-
organization and renewal after 
crises.  

Adaptation sometimes 
inadequate response to 
changing conditions 
and transformation is 
required. 

Sinclair et al. 
(2014) 

BP has over time both adapted 
(in terms of products) and 
transformed (in organizational 
form) depending on conditions.  

The importance of 
control and 
independence. 

Milestad (2003) BP has privileged independence 
and control over growth 

Learning and 
innovation, especially 
in the α phase. 

Linnenluecke et 
al. (2012); 
Lengnick-Hall et 
al. (2011) 

BP has innovated continuously, 
introduced organic coffee, fruits 
and meat in Sweden as well as 
the box scheme Ekolådan. 

Organizational culture 
and working 
environment which 
stimulates flexibility 
and innovation. 

Lengnick-Hall et 
al. (2011) 

BP fosters trust, informality and 
flexibility with employees, 
promoting experimentation.  

Value-based contextual 
integrity and wisdom 
generates authenticity, 
trust and loyalty. 

Kantur and İşeri-
Say (2012); 
Cameron et al 
(2003); Aldrich 
and Meyer (2015); 
Bernier and 
Meinzen-Dick 
(2014) 

BP enjoys a strong local 
trademark and integrity as 
idealistic biodynamic 
enthusiasts. This provides 
authenticity, trust and loyalty 
among customers: “They know 
what we stand for.” 

 



 

 

66 ⏐ 5. RESULTS 

A second cycle started with the establishment of cooperation with one 
major retailer and one major wholesaler (r to K, late 1980s – early 1990s), 
which resulted in increased demand. This was followed by a period of 
several reversals, resulting in reduced sales and BP needed to reorganise 
and cut expenses (K to Ω to α). Another company specialising in organic 
products and based in the same region as BP initiated negotiations to 
merge the two organisations into one private company. BP eventually 
rejected this offer and instead decided to expand on its own and 
introduced Ekolådan, an all-organic fruit and vegetable box scheme (α to 
r, 2002-2003). 

A third cycle characterised the development of Ekolådan. Initially, 
after the launch of the scheme in 2003, very few boxes were sold (r). 
However, the timing seemed to be good and demand soon increased. 
After a couple of years with steadily increased demand, BP and Ekolådan 
were struck by several cutbacks in 2008-2009 (K to Ω), with Ekolådan 
facing a 50% drop in sales in 2009 alone. Personnel were laid off and 
costs cut (Ω to α). Ekolådan suffered from the increased competition 
much more than BP and in this period there were discussions on closing 
the scheme down. However, Ekolådan survived and has during recent 
years experienced a modest increase in sales.  

This increase has been much smaller than the market development in 
general. The increase from the post economic crisis low of delivering 
2250 boxes per week to 2600 boxes corresponds to an increase of 16%, in 
a market that has increased by over 100% (Paper III). Thus, in absolute 
terms the sales have grown but Ekolådan might still be in a challenging 
period characterized by reorganization and tough competition. 
Ekolådan’s underperformance vis-a-vis the market argues for this. To 
conclude, the adaptive cycle was well suited to study the development of 
Ekolådan and BP over the years. BP has shown great adaptability and has 
survived several challenges. However, the relative weak performance in 
terms of increased sales during the boom in the market for organic foods 
in recent years raises some doubts about whether Ekolådan is resilient 
enough to handle a new period of turbulence. 

 

5.7 Overview of results  
In Table 8 below, the results of this thesis are presented in an outline 
based on research questions. 
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Table 8 
Summary of main results of Papers I-V in response to the research questions formulated in 
this thesis 
 

Research question Main results 

1. What environmental 
effects are expected from 
a large-scale change 
towards ERA? 

A business-as-usual scenario will result in 
increased nutrient loads and increased 
production. A change towards ERA would reduce 
nutrient emissions. (Paper I) 

Further environmental gains are possible if 
consumption patterns, and not only production 
methods, are addressed. (Paper II) 

2. What governance 
strategies are effective in 
supporting ecosystem 
management and 
sustainable food systems? 

Positive environmental effects are substantial for 
measures targeting production methods and food 
profiles/consumption. Processing and 
distribution are of less importance. (Paper I and 
II) 

A large-scale transformation towards organic 
production/ERA would require an unrealistic 
90% increase in arable land area if consumption 
is unchanged. (Paper II) 

Adaptive management was shown to support i) 
ecosystem services, ii) resource sustainability, 
and iii) biodiversity. (Paper IV) 

3. What socio-economic 
effects are expected from 
a transition towards 
organic production/ERA? 

Households are affected in terms of increased 
costs for food. (Paper II) 

Environmental costs are internalised to a higher 
extent than in conventional production. (Paper I 
and II) 

Production would decrease or remain stable 
depending on strategy chosen. (Paper I) 

4. What institutional 
factors are central for 
transformation to 
sustainable food 
production and what 

A well-functioning market for organic products is 
often lacking and needs to be developed. (Paper 
V) 

Consumer tolerance for higher prices and a high 
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institutional barriers can 
be identified? 

level of public procurement of organic food are 
examples of informal and formal institutions that 
facilitate the establishment of a sustainable food 
sector. (Paper II)  

5. What is the role of 
entrepreneurs in creating 
social and economic 
sustainability in a 
sustainable food system? 

Retailers and other actors were shown to be 
central in promoting an organic food market in 
Sweden. (Paper III and V) 

Sustainability entrepreneurs can play important 
roles e.g. by supporting a cause rather than the 
business itself. (Paper III) 

6. Can the perspectives of 
resilience and adaptation 
improve understanding of 
sustainable 
entrepreneurship?  

Here, the perspectives of resilience and 
adaptation helped to explain and understand the 
development of Ekolådan and BP over the years. 
BP has shown great adaptability and has survived 
several challenges but it is less obvious that 
Ekolådan is resilient enough to handle future 
turbulence. (Paper III) 
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6 Discussion 

The aim of this thesis was to examine different aspects of a sustainable 
food system, with the overall objective of minimising eutrophying 
emissions of nutrients to the Baltic Sea. The following sections discuss 
some of these aspects: Agricultural production and the Baltic Sea 
environment in relation to resilience and vulnerability (section 6.1); 
different aspects of entrepreneurship (section 6.2); socio-economic 
consequences  (section 6.3); and cooperation at different levels  (section 
6.4). Papers I-V represent three different scales: regional (Baltic Sea 
level), national (Sweden) and local (Järna community/Södertälje 
municipality), which are also reflected in the discussion. 

6.1 Resilience, adaptation and managing vulnerability  
Social and ecological systems are dynamic and connected. They affect 
each other and are reciprocally dependent (Söderqvist et al., 2004; 
Larsson et al., 2005). This is evident in food systems. Food production 
faces several potential challenges (e.g. European Commission, 2013). 
These include changes in EU subsidies, new trade agreements, effects of 
climate change, volatile consumer demand due to competition from 
imports and changed preferences, and a variety of diseases ranging from 
foot and mouth and mad cow disease to the threat from bird flu.8 
Diversity of the decision-making structure is critical in building resilience 
in social-ecological systems (Folke et al., 2002; Larsson et al., 2005) and 
can be applied locally (Pretty, 2003; Olsson et al., 2004) as well as 
regionally and globally (Dietz et al., 2003). “Social-ecological resilience 
describes the ability to develop a society that fights vulnerability by 
managing the biosphere we are so dependent on instead of consuming it” 
(SOU, 2004, p. 48, my translation). This quote from a government 
commission report is an example of the increased interest in resilience 
and vulnerability in policy-related documents. Resilience is a descriptive 
term, as is the definition given in section 2.4. The capacity to retain 
essentially the same function (see section 2.4 and Paper III) is ‘good’ only 
                                                
8 The European Commission identifies three clusters of challenges facing the agricultural sector 
(European Commission, 2013, p. 2): economic (e.g. food security and globalisation, a declining rate of 
productivity growth, price volatility and pressures on production costs due to high input prices), 
environmental (e.g. soil and water quality and threats to habitats and biodiversity) and territorial (where 
rural areas are faced with demographic, economic and social developments including depopulation and 
relocation of businesses). 
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to the extent that this function is desirable. Since reducing eutrophication 
of the Baltic Sea is a politically desirable goal, ‘the resilience of the Baltic 
Sea’ has normative connotations. On the other hand, the resilience of an 
undemocratic governance regime may not be desirable. Resilience and 
adaptation are used below to describe both the environmental and socio-
economic situation in the Baltic Sea region.  

6.1.1 Resilience of the Baltic Sea  
The environmental state of the Baltic Sea is far from satisfactory. 
Overfishing and pollution must be addressed by policy makers if the 
present unsustainable development is to be changed (MVB, 2005). 
Eutrophication may be the most severe problem for the Baltic Sea. Since 
the 1900s, parts of the sea have shifted from oligotrophic clear water to 
eutrophic marine environments (HELCOM, 2007), a so-called regime 
shift (Folke, 2006) as summarised in Figure 9. Complex ecosystems like 
the Baltic Sea usually possess more than one stability state and can slide 
between states (Scheffer et al., 2001). For example in (1a) in Figure 9, the 
Baltic Sea is in an oligotrophic clear-water state (Larsson, 2012). In (2a) 
the Baltic Sea is still dominated by oligotrophic clear-water, but 
ecosystem resilience is eroding as a consequence of increased emissions 
of nutrients causing eutrophication, but also impacts from other human 
activities. As a consequence, in (3a) in Figure 9 the system becomes 
increasingly vulnerable to disturbances (including sudden increases of 
nutrient loads, effects caused by storms or changed climate) that could 
previously be absorbed. Such events can push the Baltic Sea (or certain 
parts of the sea) into an undesirable state (from the human perspective) 
(4a) that de-stabilises the functioning of the ecosystem and causes loss of 
essential ecosystem services, e.g. intensive algal growth; production of 
excess organic matter; increase in oxygen consumption; oxygen depletion 
with recurring internal loading of nutrients; and death of benthic 
organisms. In a review, Diaz and Rosenberg (2008) show that dead zones 
in coastal oceans, including the Baltic Sea, have spread exponentially 
since the 1960s, and that this has serious consequences for ecosystem 
function.   

There are national (Ministry of the Environment, 2007) and 
international (HELCOM, 2007) agreed environmental goals to reduce the 
overall concentration of nutrients in the Baltic Sea to near to natural 
levels. Some progress has been made, but despite these efforts the state of 
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the Baltic Sea has not improved and further efforts are called for (MVB, 
2005, p. 31). Achieving the goal requires different strategies from the 
different countries (Granstedt et al., 2006). Countries with nutrient-
intensive agriculture production like Sweden, Denmark and Finland have 
to reduce nutrient loading. Countries with nutrient-extensive agriculture 
have to develop their agriculture sectors without increasing the nutrient 
surplus (Larsson, 2012). Different strategies will result in different 
outcomes in terms of effects on emissions and food production.  
 

 

 

 

Figure 9 Multiple states of the Baltic Sea/the economies of Poland and the Baltic States. 
Modified from Larsson (2012), Deutsch et al. (2003) and Scheffer et al. (2001). 

6.1.2 The case of Poland and the Baltic States 
If interpreted with caution, it can be argued that the socio-economic 
development of the countries studied can be described in a similar way. 
Referring to Figure 9 again, in (1b) the economies of Poland and the 
Baltic States, including the food sector, were stable for many years. This 
was due to a supply of subsidised inputs and stable demand from the 

4 
2 1 3 

4a) Intensive 
algal growth, 
death of benthic 
organisms. 
 
 
4b) Post EU-
entry state. 
 

3a) Disturbance, 
increased 
nutrient loads. 
 
 
 
3b) Period of 
turbulence. 

2a) Excess 
emissions of 
nutrients, 
eutrophication. 
 
 
2b) Eroded socio-
economic 
resilience caused 
by the Soviet 
break- up. 

1a) Clear water 
state. 
 
 
 
 
1b)  Stable 
economies prior 
to 1990. 
 



 

 

72 ⏐ 6. DISCUSSION 

Soviet Union. In (2b), as the Soviet economy eroded, so did the socio-
economic resilience of the system. Following a short period of turbulence 
when independence from Russia was becoming increasingly realistic (3b), 
the economies of Poland and the Baltic States entered a new state 
characterised by the European Union and market liberalisation (4b) 
(Larsson, 2012). Both (1b) and (4b) were relatively stable, but apparently 
not permanent states. The development of Poland and the Baltic States 
affects the Baltic Sea environment. The four countries are in a ‘post EU 
entry state’ and they face a policy window (Kingdon, 1995; Olsson et al., 
2004) which may result in increased or decreased levels of nutrient 
emissions depending on the choices made. With decreased levels of 
nutrient emissions, the transition from (2a) to (4a) may be very different 
than described in section 6.1.1. 

6.1.3 The adaptive cycle  
Resilient human organisations and communities are able to withstand 
and recover from social, economic or political instability, or 
environmental change (Folke et al., 2002; Larsson et al., 2005). Similarly, 
Hamel and Välikangas (2003, p. 54) describe a resilient organisation: “To 
thrive in turbulent times, companies must become as efficient at renewal 
as they are at producing today’s products and services. Renewal must be 
the natural consequence of an organization’s innate resilience.” 
Resilience, as achieved by e.g. adaptive capacity, determines how 
vulnerable the system is to unexpected disturbances and surprises. This 
can be viewed as the opposite to vulnerability of a system (Holling, 2001).  

Increased competitiveness requires a well-functioning local 
entrepreneurship and business life (Porter, 1998). This is found in Järna 
(Larsson et al., 2005). The long-term competitive advantages are locally 
determined to a growing extent – knowledge, relations and motivation 
are created through close cooperation. It is on a local level that companies 
can develop close relationships with customers, research institutes, 
competitors and suppliers, engage in educational and developmental 
projects and develop competitiveness as well as efficient cooperation 
(Porter, 1998). Locally anchored initiatives also increase the robustness of 
the community: “When [formal and informal] institutions are locally 
initiated and controlled, the robustness and absorptive capacity of the 
community will increase, making it a more potent player in the global 
game” (Johannisson, 2002, p. 39). This is also true for the Järna case 
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(Paper III) and is why it can be argued that it is well suited to tackling 
increased competition and other challenges.  

The business case studied in Paper III seems to be relatively well 
prepared for challenges in terms of creative destruction (K to Ω to α in 
Figure 5). For an economic or social system, an accumulation of capital 
can derive from skills, productivity, networks or human relationships, 
and mutual trust that has developed incrementally and is integrated 
during the progression from r to K (Holling, 2001). The business studied 
in Paper III seems to be resilient. Lately, sales have increased and the 
company has recovered from a previous crisis. However, the box scheme 
Ekolådan is underperforming in relation to the market. If faced by a new 
period of reduced demand, its future might be uncertain (Paper III). 

The reorganisation phase (α) in Figure 5 is unpredictable and 
uncertain. There is a possibility of capital leaking away and the system 
may transform to a new trajectory, as happened in several countries 
during the break-up of the Soviet Union. The economies of Poland and 
the Baltic States followed Russia into recession in the 1990s. The path 
taken by Poland and the Baltic States was, however, more of a creative 
destruction. After several years of political and economic turmoil, they 
managed to emerge stronger, more resilient and with a growing capital 
stock. After the reorganisation phase, a period of growth (phase r to K in 
Figure 5), characterised by closer affiliation with the EU, a functioning 
market economy and democracy, followed (Larsson, 2012). Today the 
rural economies in these countries face a new period of change.  

The adaptive cycle can be applied to different systems and different 
scales – ecological, economic and social systems, as well as to the 
interconnected social-ecological systems described here. It has been used 
for social-ecological systems to describe policies for ecosystem 
management in Florida Bay (Gunderson et al., 2002) and governance of 
Kristianstads Vattenrike Biosphere Reserve (Hahn, 2011). Ecosystems are 
well-researched in terms of resilience, but there is an increasing interest 
in resilience in social systems (e.g. Adger et al., 2005) and firms (e.g. 
Hamel and Välikangas, 2003), as well as in social-ecological systems, 
including food systems (e.g. Milestad, 2003; Sinclair et al., 2014; Doeksen 
and Symes, 2015).  
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6.2 Entrepreneurship in local sustainable development  
According to Gibb (2004), trust is central in creating an entrepreneurial 
environment, and trust is most central in creating social capital 
(Fukuyama, 1995). Connectedness, reciprocity and common norms are 
also central aspects of social capital (Pretty and Ward, 2001). Social 
capital is linked to the actions of individuals, but only results in benefits 
when people interact with each other. Thus individuals (Granovetter, 
1983) as well as communities (Putnam, 1995) can benefit from increased 
social capital and social capital cannot be created by individuals acting 
alone, but only in interaction with others. This is reflected in the name of 
Putnam’s (1995) study “Bowling alone: America’s declining social 
capital”. In Järna, a large proportion of small-scale environmental 
entrepreneurs cooperate in networks (Larsson et al., 2005). Many of the 
producers and consumers in Järna share common values related to 
anthroposophy (see Paper III). Common values facilitate efficient 
cooperation, which can also benefit others in the community. Positive 
spill-over effects related to this are e.g. that some employers have 
revealed a preference for local employees over others, referring to shared 
values in the community (Larsson et al., 2005) and that Biodynamic 
Products, the company studied in Paper III, distributes its profits to 
producers and organisations sharing common values of the importance of 
biodynamic production (Paper III). 

Biodynamic Products could be argued to contribute to local and 
regional sustainable development, as it contributes as much to social and 
economic sustainability as to environmental sustainability. It can be 
described as a community-based social entrepreneur (Thake and Zadek, 
1997), a social entrepreneurial organisation or SEV (Bacq and Janssen, 
2011) or a community business entrepreneur (Johnstone and Lionaise, 
2004). Steyaert and Katz (2004, p. 193) foresee “the new multiverse of 
entrepreneurship” including “social, cultural, ecological, civic (…)” 
entrepreneurship. A suitable label might be socio-environmental 
entrepreneur or social ecological entrepreneur. However, the business 
studied in Paper III is best described as a sustainability entrepreneur (see 
Table 6 and Paper III). All the attributes of sustainability 
entrepreneurship listed in Table 6, including an “ethical business case 
related to social and environmental sustainability” (Bacq and Janssen, 
2011; Schaltegger and Wagner, 2011) and “promoting a cause beyond the 
success of the business” (SEED, 2015; Parrish and Tilley, 2010) were also 
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found to be characteristics of BP. Florida (2002) refers to groups of 
people who are central to a region’s development as “the creative class”, 
which is well educated and mobile. Several entrepreneurs in the Järna 
region are skilled in their respective trades and many have moved to 
Järna from different parts of Europe for ideological reasons or as part of 
their business strategy. Larsson et al. (2005) described them as belonging 
to a creative class in a social and environmental sense.  

6.3 Costs and benefits of measures targeting production  
In order to reach the targets set out by HELCOM, costly, ambitious and 
perhaps unrealistic measures are needed (SEPA, 2008; Paper I). SEPA 
(2008) presents three hypothetical scenarios of large-scale reduction of 
agricultural production in southern Sweden (see Table 5 in Paper I). 
Compared with other measures, e.g. those presented in section 5.3 (see 
also Table 7 in Paper I), these are much more ambitious and the only 
measures that can match the reductions in nutrient emissions from large-
scale conversion to ERA. In the three SEPA scenarios, between 230 000 
ha and 940 000 ha of productive land in coastal zones in southern 
Sweden are turned into fallow. This results in a reduction of nitrogen 
emissions to the Baltic Sea of 3000-8500 tons per year. Large-scale 
conversion to ERA methods in Sweden was estimated in this thesis to 
result in a reduction of 15 000-16 000 tons in nitrogen emissions (Paper 
I). Turning large areas of productive agricultural land into fallow and 
large-scale conversion to ERA will both result in substantial losses in food 
production for Sweden (see Figure 5 and Table 5 in Paper I).  

However, on a regional scale, food production based on ERA 
techniques could reduce nutrient emissions in comparison with 
conventional production methods without substantially reducing food 
production in the Baltic Sea region (Paper I). This sounds promising, but 
conversion to ERA requires large investments in new production 
facilities, mainly at farm level. The cost of these investments was not 
estimated here. However, there are estimates of other reduction measures 
that can serve as benchmarks. Even though some of the costs referred to 
are a few years old, they indicate the order of magnitude of expected 
reduction costs.  
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6.3.1 Measures to reduce nutrient emissions  
A cost-efficient mix of measures, i.e. those methods resulting in the 
largest reduction per krona invested, to reduce nitrogen emissions to the 
Baltic Sea requires measures aimed at agriculture, extending the capacity 
of municipal wastewater treatment plants and the (re-)creation of 
wetlands as nitrogen traps (Gren, 2001). Efforts that target agriculture 
include cultivation of nitrogen-fixing crops and reduced fertilisation. 
These measures are also cost-efficient in reducing phosphorus emissions 
(Elofsson, 2003). ERA involves a transformation of the farming system. 
However, the measures suggested by Gren and Elofsson can be seen as 
supporting ERA. ERA does not allow chemical fertilisers, and the less 
intensive crop production in ERA can be viewed as an alternative to catch 
crops. Together with efforts aimed at wastewater treatment plants and 
wetlands etc., ERA or local organic agriculture can improve the 
environmental situation of the Baltic Sea.  

The studies referred to above do not measure costs and benefits of a 
change towards ERA-like farming. The ERA scenarios (paper I) would 
reduce the nitrogen surplus in agriculture by 47-61% and the phosphorus 
surplus by 100%. If the cost of achieving this is less than the estimated 
costs of other measures, then ERA is a more cost-effective way to reach 
reduction targets. The estimated cost of reducing nitrogen emissions 
ranges from 10 to 5800 SEK/kg (Table 7 in Paper I). For phosphorus the 
estimated cost ranges from 350 to 30 000 SEK/kg. Detailed analysis of 
the cost question was beyond the scope of this thesis.  

The effect on Swedish food production of the three scenarios from 
SEPA (2008) mentioned above is substantial. Much of the affected 
acreage is in highly productive areas in southern Sweden. In SEPA 
Scenario 2 the production of several crops is more or less reduced by half 
and in Scenario 3 large parts of production in southern Sweden cease (see 
Table 6 in Paper I). Animal production is also expected to change 
according to the reduced crop production. In comparison, a large-scale 
transition from conventional to ERA could prove just as costly. The main 
costs for implementing ERA in Sweden and other old EU member states 
are probably in the form of lower yields9, training and extension services 
and farm level infrastructure investments. A large-scale transition from 
conventional to ERA production in Sweden would reduce animal 

                                                
9Over time, world market food prices have been volatile. Higher prices increase the alternative cost of 
measures that lower the yield and make measures that increase the yield more tempting.  
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production by 22% and vegetable production by 28%. To fulfil the 
recycling principles of ERA, animal production needs to be decreased in 
southern Sweden, while a corresponding increase is required in central 
Sweden (see Figure 2a in Paper I). Many farms that specialise in animal 
production in southern Sweden would thus become obsolete in a change 
to a system of local food production. Meanwhile, moving animal 
production from southern Sweden would require large investments in 
new production units in central Sweden. This would induce additional 
costs, on top of the loss in production. It is reasonable that these costs, at 
least to some degree, are borne by society at large and not by individual 
farmers. These costs must be considered when deciding on future policies 
(Larsson, 2005, 2006).  

6.3.2 Benefits of reduced nutrient emissions  
The costs of reducing nitrogen emissions to the Baltic Sea may be high, 
but so is the willingness to pay (WTP) for reducing eutrophication to 
sustainable levels. According to Gren et al. (1997a, 1997b) the combined 
WTP for a healthier Baltic Sea (SEK31 bn) is twice as high as the cost 
(SEK15 bn) of reducing nitrogen and phosphorus emissions by 50%. The 
WTP has been notably stable over time. A more recent study shows that 
people in the nine countries around the Baltic Sea are willing to pay a 
total of €4 bn (SEK36.8 bn) per year to improve the marine environment 
(Ahtiainen et al., 2012). These figures should be interpreted with a degree 
of caution, however. The WTP may be an overestimate and the cost of 
reducing the emissions may be an underestimate. Even if these figures 
prove not to be correct and the reduction costs prove to be higher than 
the WTP, from a socio-economic perspective it is worth making an effort 
to improve the situation in the Baltic Sea. Ahtiainen et al. (2012, p. 25) 
argue that although their figures are prone to uncertainties, “they suggest 
that the benefits of reducing eutrophication in the Baltic Sea may be 
substantial”. The relatively high total WTP indicates that taxpayers expect 
an increase in welfare if investments are made in measures to reduce 
eutrophication. This is further emphasised by the figures on external 
costs of agricultural production.  

The European Nitrogen Assessment estimates the annual 
environmental costs in EU agriculture of nitrogen fertilisation alone to be 
€20-150 bn (ENA, 2011). The annual benefit of nitrogen fertilisation for 
EU farmers is roughly half this cost. This is in contrast to the findings in 
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Paper II, where the household survey revealed that families with a high 
share of local and organic food in their food basket faced 24% higher food 
expenses than the average Swedish family. Contrary to findings by Pretty 
et al. (2005), less was gained from local processing and distribution than 
by turning to organic production in the study of ERA farms in Paper II 
(see Figure 7).  

Today, taxpayers subsidise production that affects them negatively in 
some ways and causes huge external costs. Using scarce resources in this 
manner is not rational. Taxpayers are willing to give up substantial 
amounts to address these problems – the average Swedish taxpayer is 
willing to pay €110 per year to reduce the eutrophication of the Baltic Sea 
(Ahtiainen et al., 2012). There is thus a savings potential in society for a 
move towards more environmentally friendly agriculture. For this 
potential to be realised low emissions techniques need to be applied 
(ENA, 2011). If not, the lower fertilising efficiency of nitrogen in manure 
in comparison with that in chemical fertilisers and the high emission 
factors for ammonia could cause the use of manure nitrogen to result in 
more harm than good for society.  

Taking a broader perspective, efforts aimed at more environmentally 
friendly agriculture look even more attractive than other measures. 
Efforts aimed at agriculture contribute to reaching the goals of 
sustainable food production and sustainable rural development as set out 
by the government. A less eutrophied Baltic Sea could also mean 
improved opportunities for the fishing industry and tourism, etc. Many 
people’s well-being would also be improved whether they make use of the 
Baltic Sea or not (Larsson, 2005, 2006). The WTP for an improved Baltic 
Sea environment is one expression of this.   

There are also costs associated with changing farming practices, as 
discussed in section 6.3.1, but not all measures imply additional costs, 
and some may in fact result in overall savings for society. For example, 
artificially low grain prices due to subsidised production stimulate its 
excessive use for feed (60% of total grain production) and there are few 
incentives to reduce losses of nutrients. If the agricultural sector had to 
deal with all the negative effects it caused, this would be reflected in 
increased food prices but not necessarily in increased costs for society. 
Consumers currently pay the full price of food production, in the grocery 
bill, through their tax bill and through a degraded environment (Larsson, 
2006; ENA, 2011).  
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6.4 On cooperation  
If different sectors (horizontal collaboration) and layers (vertical 
collaboration) are involved in the governance of ecosystems or natural 
resources, the process can become more efficient (Low et al., 2003). 
Several objectives (ecological, social, and economic) can be addressed 
through local stakeholder collaboration. Such horizontal collaboration 
can involve public agencies as well as NGOs. Vertical collaborations, or 
multilevel social networks (Adger et al., 2005), are important for legal, 
political and financial support. Together, horizontal and vertical 
collaborations may enhance social and ecological resilience (Dietz et al., 
2003; Folke et al., 2005). In the food system, different sectors include the 
production and the consumption sides and layers of decision range from 
farmers and consumers to municipalities, governmental agencies and the 
EU. Thus cooperation is needed at local and national as well as 
international level. An example is the fight against eutrophication of the 
Baltic Sea.  

6.4.1 Regional cooperation  
The substantial WTP by taxpayers for a healthier Baltic Sea and the pay-
off in terms of reduced external costs from agro-environmental 
investments argue in favour of agricultural production reform (Papers I 
and II; section 6.3). The gains are larger if this action is coordinated 
internationally: “in order to combat eutrophication (especially in the open 
sea), nutrient reduction measures should be considered jointly for the 
whole Baltic Sea region” (HELCOM, 2005, p. 15). For solutions to be cost-
efficient, investments need to be made where most nutrient reduction is 
achieved for the money and this requires international cooperation. All 
countries would benefit from participation in an effort to combat 
eutrophication but “some countries [including Sweden] will incur 
substantially larger benefits than others, which may necessitate the 
implementation of a redistribution scheme of the increase of the net 
benefits due to cooperation” (Gren and Folmer, 2003, p. 40).  

For example, it may be more efficient for the Baltic Sea region if 
Sweden pays Poland to reduce its emissions to a greater extent in order to 
offset or compensate for a lower reduction in Swedish emissions. This 
holds if the same sum buys a larger reduction in Poland than in Sweden 
(Larsson, 2005). This is already happening in practice. For example, the 
private foundations Baltic Sea 2020 in Sweden and John Nurminen 
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Foundation in Finland are financing water treatment in Warsaw, Poland, 
because this is predicted to result in larger environmental benefits for the 
Baltic Sea than similar investments in Sweden and Finland.10 

Far-reaching measures from single countries might, on the other hand, 
not have significant effects (Larsson, 2012). Elofsson (2007) argues that 
unilateral efforts are uncertain in terms of costs and reductions achieved 
compared with bilateral measures. For example, a unilateral Swedish 
conversion towards ERA is not possible without lowering food production 
due to a lack of arable land (Paper I). If conversion is coordinated 
between countries in the Baltic Sea region, food production can remain 
stable while reducing nutrient emissions, according to the ERA 2 scenario 
in Paper I. Measures towards a more ERA-like agriculture at regional 
level, especially in Poland and the Baltic States, may be a cost-effective 
way to combat eutrophication in the Baltic Sea. A win-win solution thus 
appears possible (Paper I). 

6.4.2 Local cooperation and development  
Even though active private consumers can make a difference, as shown in 
Paper II, the price premium paid for local and/or organic food would 
probably discourage many consumers. A large-scale transformation of 
agricultural production would therefore be facilitated by a policy on 
public procurement supporting it. The Järna region is a good example of 
this. The Järna community is a part of Södertälje municipality, which 
favours local and organic products in its public procurement of food. 
Today 48% of the food bought by the municipality is organic or 
biodynamic, and much of this is locally produced (Ekomatcentrum, 
2015). An earlier aim to increase this share to half of food purchases by 
2020 (Paper II) has now been replaced with a more ambitious target of 
all 100% organic food (Ekomatcentrum, 2014). According to Södertälje 
municipality, an increased share of organic ingredients has been possible 
to achieve without increasing the cost by reducing the amount of meat 
used, increasing the shares of vegetables and reducing the food being 
wasted (Hållbar stad, 2015). Not only has the amount of organic 
ingredients substantially increased without a corresponding increase in 
costs, but Södertälje municipality has also won the White Guide Junior 
award for best school food in Sweden in 2014 and 2015 (White Guide Jr., 
2015). The policy of public procurement from local organic producers is 
                                                
10 Baltic Sea 2020, www.balticsea2020.se/ 
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an example of vertical collaboration that facilitates a high concentration 
of organic farms in the region. The collaboration in local environmentally 
friendly food systems is also horizontally anchored. This is revealed in the 
high private demand for local and organic food in Järna. Supermarkets in 
the community report having among the highest shares of sales of organic 
food in the country (Paper II). Thus, it appears that the group of families 
studied in the household survey in Paper II is not an isolated group. 
Different actors in different sectors in several layers are involved in the 
local ecological food system. This enhances the diversity of governance 
options (Hahn et al., 2006) and may explain why the local food system is 
so well developed (Paper II). According to Putnam (1995, p. 66), dense 
networks of interaction enhance “the participants ‘taste’ for collective 
benefits”.  

Committed groups and individuals are instrumental in creating green 
niches (Smith, 2007). An example of this is the business case studied in 
Paper III. That company has contributed to ecological, social and 
economic local sustainable development and has survived periods of 
competition and reduced demand. Idealism is, however, dual in nature. It 
facilitates launching and binding niche networks together, but it can also 
obstruct wider institutional embedding and turning the niche into the 
mainstream. Smith (2007, p. 447) points out the “importance of 
pragmatic system builders who make compromises and help translate 
some niche practices into forms amenable to actors in the regime”. At 
least when it comes to actors involved in the food system in the Järna 
region, including Södertälje municipality, they seem to have acted as 
pragmatic system builders. This has paid off in e.g. high private and 
public demand for local and organic food. In turn, this could lead to other 
benefits, since money spent on locally produced food is often reinvested 
locally and contributes to local job generation (New Economics 
Foundation, 2001).  
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7 Implications for policy  

7.1 A policy window for sustainable agriculture 
After the recovery of the Russian economy and the entry of Poland and 
the Baltic States into the EU, agricultural production is likely to increase 
and with it nutrient loads (Paper I). “These trends will be highly 
dependent on the future agricultural policies of the EU” (HELCOM, 
2004b, p. 18). The awareness among policymakers that the present policy 
implemented in the new EU members is unsustainable and needs to be 
changed is growing, and the expansion of the EU can be viewed as a 
policy window (Kingdon, 1995) or a window of opportunity (Olsson et al., 
2004). Poland and the three Baltic States are currently regulated by EU 
environmental legislation, but they also have access to funding through 
the EU Common Agricultural Policy (CAP). This provides an opportunity 
for decision-makers to stimulate agricultural production in an efficient 
and environmentally friendly direction. If this present opportunity is 
missed, there is a risk that the agricultural sector will be modernised in a 
less desirable direction from the perspective of the Baltic Sea 
environment (Paper I). Once a new regime is established, it will be 
difficult to change things around again.  

The new, re-negotiated CAP that was agreed by the EU members in 
2013 introduced some changes in terms of general support and support 
for environmentally friendly production. According to the European 
Commission the new CAP is “more equitable and greener” and is 
“adapted to meet the challenges ahead by being more efficient and 
contributing to a more competitive and sustainable EU agriculture” 
(European Commission, 2013, p. 1). Others, including the European 
Environmental Bureau, the largest environmental NGO in Europe, 
question the green ambitions of the reformed CAP: “the greening of the 
Common Agricultural Policy (CAP) is on course to end in failure by 
allowing farmers to secure European funding while not taking measures 
to protect the environment”.11 In a similar vein, Friends of the Earth 
argue that the Commission's initial plans “were a positive step towards 
sustainability in farming. However, the CAP reform process was mostly 
business as usual, with little real reform. Greening – the idea that direct 
payments to farmers would have to include strong elements of 
                                                
11 ”New study shows CAP reform risks being greenwashed”, http://www.eeb.org/index.cfm/news-
events/news/new-study-shows-cap-reform-risks-being-greenwashed/ (accessed 2015-09-07). 
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environmental protection and sustainable agri- and eco-system services – 
was weakened.”12 

Whether influencing agricultural practice in old or new EU members, 
advocates of ERA or other forms of more sustainable agriculture have to 
make their alternative attractive to decision-makers. In the words of 
Smith (2007, p. 446) “Performance criteria in niche and regime need to 
come into some kind of correspondence – translating what works in the 
niche into something that also works in the regime”. Having 
demonstrated that alternative forms of agriculture (a niche) work, a 
common ground is needed for alternative agriculture to link with and 
influence conventional practices (the regime). There is of course a risk 
that practices that are flexible enough to work under such different 
contexts are not particularly sustainable. Moreover, the regime, i.e. 
conventional agriculture, enjoys an influential position whereas the green 
niche, ERA/organic agriculture, is far from mainstream and is disputed. 
Thus, there is a “power relation influencing how socio-technical practices 
that ’work’ in the context of the niche are subsequently interpreted, 
adapted and accommodated within the incumbent regime” (Smith, 2007, 
p. 447). One example of this is presented in Paper III. BP, a sustainability 
entrepreneur representing the niche, has over the years introduced new 
environmentally friendly products to the Swedish market, e.g. organic 
coffee and fruits, and innovative channels for distribution. These new 
practices have soon been “interpreted, adapted and accommodated” by 
larger actor on the Swedish food market, i.e. by the “incumbent regime” 
(Paper III). This development has been beneficial for sales of organic 
products in Sweden, but not necessary for BP.  

7.2 Implications for the new EU members 
According to the results in Papers I and II, sustainable governance of the 
Baltic Sea cannot be achieved with a policy that strives to maximise 
agriculture production in the surrounding countries. The outcome in 
terms of production and nutrient emissions will differ substantially 
depending on the agriculture policy chosen, especially in Poland and the 
Baltic States (Paper I). Historically, agricultural production in these 
countries has resulted in a limited surplus/emission of nutrients and 
relatively low levels of food production. The rural economies in these 
countries will most likely change following the access to EU subsidies and 
                                                
12 ”The Common Agricultural Policy”, https://www.foeeurope.org/CAP (accessed 2015-09-07). 
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the internal market (Paper V). This is illustrated in Figure 10, where the 
agricultural systems of Poland and the Baltic States are entering a 
(hypothetical) period of abrupt change, in one or another direction, 
following a period of gradual change. This type of transition has been 
referred to as a bifurcation point and can be applied to organisations 
(Fitzgerald and van Eijnatten, 2002) as well as ecosystems (Scheffer and 
Carpenter, 2003). From a policy perspective, it is an opportunity that can 
be exploited by policy entrepreneurs (Kingdon, 1995). As a result, the 
system, initially in position (1) in Figure 10, can move right in the 
direction of industrialised agriculture, high yields and, consequently, 
increased nutrient emissions (3); or it can move left towards an 
agricultural system of environmentally friendly production with higher 
yields than today, but lower yields than offered by a move in a 
conventional direction (2).  
 
 
Output of 
food 
 
 
 
 
 
 
 
 
 
 
 
  Nutrient emissions from agriculture 
 

Figure 10: Hypothetical options of Polish and Baltic State agriculture. From the current 
position (1), there is a choice of moving in the direction of (3) intensified or (2) 
more environmentally friendly agricultural production.  

The Swedish Environmental Advisory Council argues that reducing 
emissions may not be sufficient to restore the Baltic Sea to its state prior 
to the industrialisation of agriculture. The degradation may have gone on 
for too long, and there may be too large an excess of nutrients stored in 
the sediment. If this is true, the Baltic Sea is heading towards a new 
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stability state, or equilibrium. In order to return to its previous state, a 
necessary, but perhaps insufficient condition is substantial cuts in 
emissions. In any case these reductions are needed to avoid further 
degradation (MVB, 2005; Larsson, 2005, 2006). Further degradation is 
probably inevitable if a policy supporting scenario (3) in Figure 10 is 
chosen. The rural economies of Poland and the Baltic States are going 
through major changes which are influenced not least by the European 
Union’s Common Agricultural Policy, which offers support for both 
scenarios (2) and (3) in Figure 10.  

7.3 Possible policy measures towards a sustainable food system 
A number of different policy instruments are available to combat the 
environmental effects caused by agriculture. Tradable emissions rights 
for nitrogen and phosphorus are attractive in theory, but less attractive in 
practice. Diffuse emissions, such as nitrogen and phosphorus from 
agriculture, are considered too difficult to control (Collentine, 2002). A 
related tool could be used for animal production or spreading manure 
(Alkan-Olsson, 2004; Paper I). A system of quotas for livestock with 
reduced quotas in southern Sweden is one possible measure. In central 
Sweden, increased quotas may be necessary to combine with subsidies to 
increase animal production in order to match crop production (Larsson, 
2006). 

However, Paper II shows that as well as production methods, what is 
produced and consumed is of interest. Increasing the share of e.g. 
vegetables could be equally important to increasing the share of 
organically produced food (Paper II). A transition to sustainable 
agriculture implies a changed production mix. If sustainable agriculture is 
to become the dominant regime and not just a niche (Smith, 2007), the 
mode of production that results must meet consumer demand. One of the 
key issues for Stockholm County Council’s S.M.A.R.T. project is to change 
consumption patterns and to give recommendations for diets that both 
improve health and reduce environmental impacts (CTN, 2001, 2008, 
2015). Several of the S.M.A.R.T. recommendations support organic 
production and ERA, including those to increase the share of vegetables 
consumed; increase the share of organically certified food; choose meat 
from grazing animals, such as lamb; choose food according to season; and 
choose local food more often (Larsson, 2005, 2006). The importance of 
food choices for the environment is also emphasised in Swedish 
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government reports and Södertälje Municipality has turned theory into 
practice in its policy for public procurement (Ekomatcentrum 2014, 
2015). One government commission report (SOU, 2004) suggests 
increasing public procurement of organic food and strengthening 
domestic science subjects at school. One measure discussed by the 
Swedish Environmental Advisory Council (MVB, 2005) is to stimulate 
radical lifestyle changes. This includes consuming more vegetables 
instead of meat as a way to reduce nitrogen emissions (Larsson, 2005, 
2006).  

 Whether the desirable share of public demand for organic food is 25% 
(SOU, 2004), 50% or even 100%, as suggested by Södertälje municipality 
(Ekomatcentrum, 2014; Paper II), or another figure entirely is a political 
discussion. Efforts aimed at local production and processing might be 
more attractive if they are framed in terms of public policies or subsidies 
for local development rather than for environmental benefits. Food 
basket content and organic production methods are equally important for 
environmental effects, and both are more important than local food 
(Paper II). This should be considered when deciding on a policy.  

Paper V provides support for decision makers who want to promote 
organic farming effectively. Country-specific findings range from a weak 
organic producers’ association in Lithuania to a lack of quantitative 
targets for organically cultivated land in Latvia and Poland, and in the 
Polish case a lack of an action plan for organic farming. General 
recommendations include that the studied countries ensure support for 
organic farming that develops the independence and self-organisation of 
the organic sector. The organic sector should also take a market-
orientated approach. The sector needs to be able to adapt to changes in 
support measures and in market demand and price. This corresponds 
well with the results of Paper IV, which confirm the benefits of adaptive 
management. Another general recommendation of Paper V is to foster 
discussion, collaboration and coordination between all the actors. This is 
central to the development of organic farming and can further each 
actor’s understanding and increase the level of support for organic 
farming. Smith (2007, p. 447) asks for a “policy to help nurture green 
niches and put incumbent regimes under sustainability pressure”. The 
municipal policy on public procurement of organic food in Södertälje, as 
described above, is an example of such a policy. However, as discussed in 
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Paper III, the increased demand for organic food observed the last few 
years have not benefitted all actors equally.  

When deciding on policy instruments, it is important to evaluate their 
potential effects. If farmers are hit so hard that, e.g. Swedish or northern 
European agriculture is threatened, then the proposed solution is not 
sustainable. The same applies if taxpayers believe that the new 
agricultural system is too expensive, if production experiences a sharp 
fall, or if produce becomes too expensive so that consumers switch to 
imports. The expansion of the EU is a policy window (Olsson et al., 2004) 
– it creates a choice. If Poland and the Baltic States follow in the footsteps 
of the old EU members in the Baltic Sea region, nutrient emissions risk 
increasing by 50-60% (Paper I). If agricultural subsidies are used to steer 
production down an environmentally friendly route this can be avoided. 
Instead, there is potential for reduced emissions, as well as profitable 
rationalisation of the farming sector (Larsson, 2005, 2006).  
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8 Concluding remarks – a sustainable food system in the 
Baltic Sea region 

According to HELCOM, eutrophication is the main threat to the Baltic 
Sea environment and agriculture is the main source of nutrients entering 
the Baltic Sea. A transition towards the low-input recycling system of 
ERA is one way of reducing emissions from agriculture. Large 
investments have already been made in the agricultural sectors of Poland 
and the Baltic States. There is potential for outlining a new policy where 
sustainable governance of the agricultural sector is coherent with 
sustainable governance of the Baltic Sea. If the relatively efficient ERA 
production or other sustainable production methods that are in use in 
Sweden were to be introduced on a large scale in Poland and the Baltic 
States, there is potential for decreased emissions of nutrients from 
agriculture without reducing food production (Paper I). If, however, the 
new EU members develop in the direction of conventional Swedish 
agriculture there is a considerable risk of an increase in nutrient 
emissions in parallel with increased levels of food production. The 
calculations in this thesis are conservative in comparison with HELCOM 
figures. If all Baltic Sea agriculture were to change in line with ERA, 
nitrogen emissions from agriculture would be reduced by half and 
phosphorus emissions would be completely eliminated (Paper I).  

The Swedish government and the other contracting parties in 
HELCOM have environmental and economic incentives to use this 
opportunity in Poland and the Baltic States. The costs of transformation 
can be relatively modest, although high in absolute terms, with a 
progressive EU agricultural policy. A similar transformation towards 
sustainable agriculture in Sweden and other older EU members is likely 
to be more expensive. In order to be successful and efficient, the 
measures taken should be coordinated internationally (Papers I and II). 
Adaptive management can be efficient for delivering ecosystem services, 
achieving sustainable use of non-renewable resources and conserving 
biodiversity at both local and international levels. It can is also be 
relevant for the governance of food systems (Paper IV).  

Large-scale transformation of Swedish or Baltic Sea region agriculture 
is likely to depend on government intervention, since the alternative food 
basket examined here was more expensive than the Swedish average 
(Paper II). However, the increased cost is somewhat misleading from a 
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socio-economic perspective, as it results in greatly reduced environmental 
costs. Compared with conventional food production, the environmental 
costs of ERA-produced food are internalised to a greater extent (Paper 
II). People’s willingness to pay for an improved environment is 
substantial and several of the more cost-efficient solutions for reducing 
eutrophication of the Baltic Sea are also steps towards ERA. ERA would 
reduce emissions of nutrients compared with conventional agriculture. 
Aggregate crop production in the Baltic Sea region would marginally 
decrease and animal production would marginally increase if all 
production were to change to effective ERA (Paper I). A broader cost 
efficiency analysis should take these effects into account. The 
environmental performance can be improved further with changed food 
profiles, i.e. the content of food baskets. Local production and processing 
of food are less important in terms of environmental effects (Paper II) but 
have effects on local rural development (Papers I, II and III).  

At the national level, using Sweden as an example, a regional nutrient 
balance is necessary. Assuming that the recycling principles of ERA are 
followed, animal production should be reduced in southern Sweden, 
while a corresponding increase is required in central Sweden (Paper I). 
Furthermore, a changed food profile with less meat and more vegetables 
would facilitate the transition to a sustainable food system. These should 
also be applicable to the other countries. If ERA is not coupled with a 
changed food profile, the demand for agricultural land would increase 
substantially (Paper II). As regards institutional barriers to organic 
farming, a demand has been identified for public support of the organic 
sector in general and a well-functioning market for organic products in 
particular as crucial institutions for reinforcement in Poland and the 
Baltic States (Paper V). Establishment of a discussion and coordination 
arena for actors in the food sector is another important step.  

At the local level, analysis of local rural development in two case 
studies in Järna, south of Stockholm, revealed that the local food system 
there is characterised by a high share of supply and demand for organic 
food. This has been facilitated by horizontal collaboration, through high 
demand from private consumers coupled with abundant supply from 
local producers, and vertical collaboration, in the form of public 
procurement (Papers II and III). Analysis of a business in Järna 
(Biodynamic Products) showed it to be diversified in its production and 
innovative and adaptive over time. It has prioritized control over the food 
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chain rather than growth and it appeared to be resilient and capable of 
managing vulnerability. It also contributed to local economic and social 
development (Paper III). Consequently, all three dimensions of 
sustainable development were affected positively.  
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9 Future studies 

In relation to the spread of agricultural sustainability, Pretty (2008) 
concludes that: i) Many technologies and social processes for local-scale 
adoption of more sustainable agricultural systems are increasingly well 
tested and established; ii) the social and institutional conditions for the 
spread of agricultural sustainability are less well understood; and iii) the 
political conditions for the emergence of supportive policies are the least 
established. This thesis addressed technologies and social processes for 
adoption of new agricultural systems, with a regional as well as local focus 
in examining social and institutional conditions. The political conditions 
were not studied in the thesis, however, and thus future work is needed in 
that area.  

The thesis discussed entrepreneurship and resilience in some depth in 
relation to sustainable food systems in the Baltic Sea region. These issues 
deserve further study, as do other topics that are only touched on briefly 
here. One such question relates to unaccounted costs associated with 
agriculture. E.g. the social costs, including environmental costs, of 
nitrogen fertilisation in the EU agriculture have been estimated to exceed 
the benefits by a factor of two (ENA, 2011). It would be interesting to 
perform the same exercise for Sweden and the Baltic Sea region.  

A related question is implementation costs of different measures. 
Previous cost estimates (e.g. Gren, 2001; Elofsson, 2003, 2007; SEPA, 
2008: Ahtiainen et al., 2012) stress the need for accurate estimates of 
costs and benefits in decision-making. The costs of different options 
should be studied further before the direction of future agriculture or 
Baltic Sea policy is set. Existing estimates have not included ERA or other 
forms of more sustainable agriculture. Future studies should also include 
estimates of the socio-economic costs of transforming Swedish and Baltic 
States agriculture towards sustainable agriculture measures with minimal 
nutrient losses. 

This thesis identified adaptive management as an efficient strategy for 
reducing environmental impacts of human activities. Ecosystem 
management cannot be separated from the role of institutions in natural 
resource management. A selected management strategy may succeed or 
fail, depending on the institutional settings of a particular country. Here 
institutional barriers to organic farming in Poland and the Baltic States 
were examined and a set of actions that could strengthen this form of 
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food production were proposed. These findings could be elaborated 
further. In June 2013, the Common Agricultural Policy of the EU was re-
negotiated, which makes existing and lacking institutions and suitable 
management strategies in relation to Baltic Sea agriculture even more 
relevant topics for future research.  
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