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Abstract:  Sweden is becoming increasingly dependent on the import of foodstuffs from a global
food system that is unsustainable due to its responsibility for environmental degradation and its
dependency on finite resources like fertilizers and fossil fuels. The diminishing ability to be self-
sufficient  in  a  time  when  peak  oil,  climate  change,  environmental  degradation,  exponential
population growth, and a troublesome global economy might reshape the structures of the current
systems, in a not so distant future, could be a cause for great worry. Skåne County has functioned as
a case study to investigate the level of self-sufficiency in foodstuffs at the present time and the
prospects for self-sufficiency in the future. Forecasts for the years 2030 and 2050 have been made
based on five different variables:  population size,  production and consumption,  climate change,
available  agricultural  land,  and  the  transition  toward  a  sustainable  agricultural  system.  At  the
present time, with today’s consumption patterns, the foodstuffs that are produced in Skåne County
can sustain around 78% of the population. For the forecasts, different scenarios have been generated
by adjusting the five variables within a reasonable range.  Scenarios are also in the forecasts in
which suggested proactive implementations to enhance the possibilities for self-sufficiency have
been included. Due to these proactive implementations and the high degree of uncertainty within
some variables, the result ranges from a 16.7% self-sufficiency level up to 111.6%. In order to reach
a 100 % level of self-sufficiency there are strong indications that this will require structural system
changes as well as  behavioral changes
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dependent on a constant supply of foodstuffs from a global food system. This global food system is
responsible for a lot of environmental problems and it is also dependent on fossil fuels that are
about  to  run  out.  Climate  change,  exponential  population  growth,  and  a  troublesome  global
economy are also factors that could have a great impact on the food production system in the
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as well as behavioral changes. 

Keywords:  Sustainable Development, Re-localization, Local Food, Resilience, Food production,
Self-sufficiency. 

Johan Stenmark, Department of Earth Sciences, Uppsala University, Villavägen 16, SE- 752 36
Uppsala, Sweden



1 Introduction

Sweden currently imports approximately 40-50% of the foodstuffs that are consumed in the country
(Baky, 2013:, Gäre, 2012). These imports make Sweden totally dependent on a global food system 
that is unsustainable at its very core due to its heavy dependency on fossil fuels (Aleklett, 2012) and
its strong connection to environmental degradation (Swedish Environmental Protection Agency, 
2008). The increasing importation of foodstuffs has occurred quite rapidly; sometime before 
entering the European Union in 1995 Sweden was mainly self-sufficient in foodstuffs (Wallgren, 
2008). The proportion of the meat that is consumed in Sweden which is also produced in Sweden 
decreased from 89% in 1995 to 53% in 2012 (Swedish Board of Agriculture, 2013:2). 

In addition to this development, a preparedness to deal with a severe long term crisis within the
food system no longer exists. The previous food stores are being  rationalized away in favor of a
just-in-time  concept  (Jonstad,  2012).  Nevertheless,  peak  oil,  climate  change,  environmental
degradation, exponential population growth, and a troublesome global economy are all issues that
most likely will affect food security in the world and in Sweden in the decades to come. If the
constant supply of foodstuffs to an average city stopped, the shelves in the food markets would be
empty in about three days (Roberts, 2008). Taking for granted, in a long-run perspective, that land
areas in other countries around the world will be used to produce the foodstuffs that are consumed
in Sweden is also problematic. 

The scope of the collective problems of the environment, food security, and energy that we are
faced with is almost incomprehensible. A response to this severe predicament is to strive toward
resilience. One crucial way of doing that is to localize food production. This localization is only one
part of transitioning society toward sustainability. This is a complex subject and many different
scientific  disciplines  would  most  likely  be  needed  to  achieve  the  changes  necessary  to  reach
sustainability. In this thesis an interdisciplinary approach will be used in order to also try to shed
some light on the context in which these research questions are formed. All scientific papers are to
some degree  written within a  discourse,  with  certain  starting  points  that  are  perceived as  self-
evident  (Foucault,  1993).  This  thesis  will  attempt,  to  some small  degree,  to  participate  in  the
creation of the discourse that is believed necessary to be able to solve the problems that are facing
us. This thesis is constructed in a contextual basis in which a societal shift toward sustainability is
seen as  crucial,  and since it  will  deal  with forecasts,  sustainable development  will  constitute  a
foundation that the forecasts will take into consideration. This, of course, says nothing about the
likelihood of succeeding in such an endeavor, maybe just that unsustainable development would be
just too grim to fathom.

2 Purpose and research question

The purpose of this thesis is to explore Skåne County’s capacity for self-sufficiency in foodstuffs.
The region of Skåne County has functioned as a case study object to investigate the practicalities of
such an enterprise. The initial research question has been to outline Skåne County’s  capacity to
sustain its own population with foodstuffs that are only produced in Skåne County at the present
time. To do that an examination of how much, and what type, of foodstuffs produced in Skåne has
been conducted. From these facts, a conclusion has been derived regarding how many people could
be sustained given these specific conditions. This gives a picture of the present situation under the
current  conditions  in  the  region  of  Skåne  County.  An  examination  has  also  been  conducted
regarding what type of foodstuffs are produced in the region in order to evaluate the prospects of
what it would mean to live on such a diet. 
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The result from the initial research question functions as a basis for creating forecasts for the years
2030 and 2050 regarding Skåne County’s level of self-sufficiency. In these forecasts, five different
variables have been identified which will have a large impact on Skåne County’s capacity for self-
sufficiency in foodstuffs. These factors are not presented in any order of importance and are as
follows: population size, production and consumption, climate change, available agricultural land,
and the transition toward a sustainable agricultural system. A more comprehensive description of
these variables will be given in their respective section. There are of course many other relevant
factors  that  have  an  influence  over  the  future  prospects  of  Skåne  County’s  capacity  for  self-
sufficiency  in  foodstuffs  which  have  been  excluded  from  this  study.  This  exclusion  will  be
discussed in length in the delimitation section. 

The region of Skåne County is regarded as having the best agricultural land in the whole of Sweden
and it is the second most densely populated county after Stockholm. Since the focus of this thesis is
on Skåne County with its specific conditions, it is of course when discussing this particular region
that this thesis will have the most bearing. However, there is an expectation that the study will also
have some relevance when compared with other similar areas both in Sweden and in the northern
part of Europe.

Research questions:

1. A) What percentage of the population in Skåne County could be sustained by foodstuffs
produced in Skåne County according to today’s consumption patterns?

   B) What would the diet look like, in terms of proportions of different food sources, if it is 
based exclusively on foodstuffs produced in Skåne County?

2. What percentage of the population in Skåne County could be sustained by foodstuffs
produced in Skåne County in the years 2030 and 2050?

3 Background: the current food system

The food system, i.e. the production, distribution, and any other aspect that is involved in feeding
the world’s population, has become an enormous globally complex machine. The western world’s
agricultural production farms are getting increasingly bigger while an opposite trend can be seen in
the developing world (Braun, 2011). This shift towards large scale production has worked well in
terms of bringing the prices down (if externalities are not included) per produced unit of food. In
order to do that, the food system had to become very complex, which also made it very sensitive to
errors. One example of this is an event that took place at the company “Topps Meat,” which is the
biggest frozen ground beef producer in the world. A batch of meat that was contaminated with E-
coli bacteria was mistakenly mixed with a batch of meat that was not infected. The error spread so
fast in the highly effective production system that it was impossible to contain the contamination in
time. The result was that over 10,000 tons of meat were recalled from the retailers and disposed of.
Due to this single event the company also went out of business (Roberts, 2008).

The  food  system  has  been  industrialized  in  the  same  way  as  those  for  other  goods  that  are
manufactured for consumption. This has been done by rationalization: by separating the system into
different parts and applying the just-in-time concept. By doing that, the system has failed to account
for the fact that agricultural products, in many respects, differ from other commodities on the global
market. Agricultural products are derived from a living, complex, dynamic system that cannot be
separated into pieces without consequences (Roberts, 2008). This means that when a modification is
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introduced into the system it will most likely have some implication in another part of the system.
Most of the problems that are dealt with today within the food system were once introduced as
solutions  or  improvements;  an  example  of  this  is  how antibiotics  were  introduced in  the  food
industry as a means for faster meat growth. This is now responsible for the problems of multi-
resistant bacteria due to an overuse of antibiotics. Another result of this practice is that animals are
growing  too  fast  and  too  big,  which  leads  to  other  problems  such  as  the  animals  inability  to
oxygenate their entire bodies (Roberts, 2008).

There is also a structural problem with the current food system, which has to do with the fact that
the conditions upon which the current food system depends will change in the future. Conventional
farming is highly dependent on fossil fuels and artificial fertilizers, which are both finite resources.
The soil is also a finite resource, which is being lost at a higher rate than it is being renewed. During
the last ice age, which ended around 11,000 years ago, the ice ground the rocks to soil, which is one
of the reasons why Skåne County has one of the most fertile and best farmlands in the world. This
precious  agricultural  land  is  being  lost  due  to  development  of  housing  and  infrastructural
development (Den goda Jorden, 2014).

The term "conventional farming" is also misleading in the sense that it seems to indicate that it is a
well-established system that has been in place for a long time, when in fact it is quite a new way of
farming. On the timescale of farming, so-called conventional farming has been operating only a
short fraction of that time. It has become the established way of farming in the last century and it
has led to huge environmental degradation and dependency on finite resources. Nevertheless, will
the term conventional farming be used in this thesis to avoid any confusion.   

The way that food is produced has a large impact on the environment. For instance, 25% of total
emissions of greenhouse gases are related to food consumption (Swedish Environmental Protection
Agency,  2008).  A majority  of  the  foodstuffs  that  are  consumed  in  Sweden  is  produced  with
conventional  agricultural  methods.  This  type  of  farming  is  heavily  dependent  on  pesticides,
fertilizers,  antibiotics,  and  fossil  energy.  In  order  to  solve  these  environmental  problems  it  is
essential to transform conventional farming into a sustainable farming system.

The  food  system has  also  been  highly  integrated  into  the  economic  system.  One  of  the  most
powerful drivers behind changes in the food system is the market economy. When the price of oil
went up in 2008, the rising cost for transportation resulted in less food being transported across the
world in favor of locally produced food. However, once prices went back down this trend reversed
back  to  its  old  patterns  (Roberts,  2008).  The  market  by itself  will  not  fix  the  problem of  an
unsustainable food system and a peculiar characteristic is that for the average western citizen, it
does not even appear to be a problem; the system seems to work. You can go to the store and buy
food at affordable prices, so why does it need changing? The answer is because the agricultural
system  is  responsible  for  an  enormous  amount  of  environmental  problems  such  as  polluted
watersheds, loss of biodiversity, climate change, diminishing groundwater levels, eutrophication of
lakes and seas, salinization of land, global warming, acidification, soil depletion, soil erosion, and
global warming (Swedish Society for Nature Conservation, 2013). The environmental degradation
associated with the current food system will, in the long run, undermine the very possibilities of a
vital future farming system and thereby the ability to provide foodstuffs and food security for the
world’s population.

One of the most distinctive features of the economic system is the pursuit of efficiency. Efficiency
is generally seen as a positive thing, and it can be, but the efficiency that counts in the current
system is the efficiency of economics: to produce foodstuffs at the lowest possible price. This is a
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one-dimensional efficiency, and it is not efficient when it comes to the ratio between energy input
and energy output. It takes much more energy to produce the foodstuff than the energy that one gets
from the produced foodstuff.  This way of producing food is not possible in a food system that
depends on human energy for the work; it is only possible due to cheap fossil fuels. Automation has
also given rise to less productivity per hectare (Wästfelt, 2012). 

Another aspect of the link between the economic and the food system is what economists refer to as
externalities, costs that are not paid for by the agent that is producing the foodstuff. In the end, these
externalities often end up being paid for by the private citizen, the state, or perhaps most frequently
by the environment itself.

Food prices are increasing on a global scale and are predicted to continue to rise in the future
(Wenzlau,  2013).  The  economic  system's  influence  over  the  food  production  system can  also
manifest itself in abnormal ways. In today’s food economy it is possible to be surrounded by an
abundance of food and still starve because you do not have the money to pay for it. 

4 Theory and concepts

4.1 Sustainable development

In this thesis the notion of sustainable development will be referred to quite frequently. Since it is
such a contested concept with a multitude of interpretations, an extensive part will be devoted to
clarifying what adopting these definitions means and how these definitions will  be used in this
thesis. Some extra attention will be given to how sustainable development is contextualized in the
Brundtland report since its definition there has had a strong influence on how the concept has been
and is viewed in society today.

The concept of sustainable development can be said to have been coined in 1987 in the Brundtland
report: Our Common Future. One of the most common quotations of the definitions of sustainable
development is "development that meets the needs of the present without compromising the ability
of future generations to meet their own needs." (Brundtland, 1987, 16). It is essentially saying that
everybody’s needs should be met, both now and in the future.

One  main  aspect  of  the  definition  is  that  it  presupposes  that  development  should  take  place,
development  that  is  immensely  associated  with  materialistic  development  and  economic
development,  consequently economic  growth.  This  type of  development  is  highly connected to
environmental degradation, which is unsustainable. When examined in more detail it is established
that for instance the use of fossil fuels reduce the stock for further generations, but that does not
mean that such a resource shouldn’t be used. One should simply take into account, 

the criticality of that resource, the availability of technologies for minimizing depletion,
and the likelihood of substitutes being available.” It is then added that “land should not
be  degraded  beyond  reasonable  recovery.”  As  a  closing  remark  it  is  stated  that
“sustainable  development  requires  that  the  rate  of  depletion  of  non-renewable
resources should foreclose as few future options as possible. (Brundtland, 1987, 43).

These types of formulations seem to indicate that it is the development part of the concept that is
more important than the sustainability part. In the last paragraph in chapter two of the Brundtland
report, there is an interesting section which could be said to pinpoint why this definition is so weak
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when it comes to sustainability. It essentially says that sustainable development is a process that
enhances the current and the future potential to meet human needs and aspirations. If sustainable
development is only something that enhances a potential, it is not something that defines the change
itself,  but  only  participates  in  defining  where  the  current  change  may  lead  us.  This  view  of
sustainable development gives a lot of room for the continuing exploitation of the earth's resources
in an unsustainable way, which is also what is happening.

Another way of defining sustainable development is to swap the importance of sustainability and
development around.  The sustainability sets up the framework for what type of development is
possible and desirable.  It would not be about  trying to make our current way of life fit into the
sphere  of  sustainable  development.  Every activity  would  instead  be imbued with  sustainability
thinking. This is the type of sustainable development that will be in question when referred to in this
thesis. 

4.2 Resilience

Resilience is  a concept that is very useful in the discussion of how different systems could be
organized in order to be able to deal with future challenges, both known and unknown. A system
could for instance be the whole society or a specific part like the food system. One way of defining
resilience is  that  it  is  ”the capacity  to  deal  with change and continue to develop.”  (Stockholm
Resilience Center,  2015).  Another way of defining the concept is  ”the capacity of  a system to
absorb disturbance and still retain its basic function and structure.” (Walker, 2006:1). A resilient
system has the ability to withstand shocks and still continue to be operational. An important aspect
of  resilience  is  that  optimization  actually  makes  a  system  less  resilient  due  to  its  increased
vulnerability to shocks (Walker, 2006; Ahern, 2011). A foundation of resilience theory is that it is
unavoidable for a complex system to change and that a big enough change could force the system
over a threshold, with the result that the main parts of the system would cease functioning.

4.3 Conventional farming 

One way of defining conventional farming is by acknowledging that it is a production system that
uses every available technology and available methods that  are  legal to maximize productivity.
Practices  such  as  plant  breeding, animal  breeding,  synthetic  additives  and  fertilizers,  chemical
pesticides, antibiotics, etc. are used (Morris, 2001). The variation in types of conventional farming
is big and it can include anything from small family farms to large scale technical and chemically
intensive farms (Drake, 2001). 

4.4 Organic farming 

Swedish organic farming is subjected to  a regulatory framework which goes under the name of
KRAV. This regulation mandates how the farming needs to be practiced in order to be classified as
organic.  The  practice  involves  ensuring  that  the  land’s  soil’s  and the  rest  of  the  agricultural
ecosystem's long-term production abilities are preserved and strengthened. The cultural landscape’s
biodiversity is protected and developed. The consumption of fossil fuels and other non-renewable
natural  resources,  as  well  as  emissions  of  pollutants,  are  minimized.  The  use  of  unnatural
substances  is  avoided.  Good  health  of  the  animals  is  promoted  and  they  should  be  given  the
opportunity to maintain natural behavior and a dignified existence. The farmer is given a reasonable
income, a safe working environment,  and joy and satisfaction in the work (KRAV-regler, 2001).
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4.5 Bio-dynamic farming

Bio-dynamic farming is a type of organic farming. The whole farm is viewed in a holistic way. The
amount of animals kept is in proportion to how much of other crops you are growing to form a
complete system. The use of manures and composts is therefore an important aspect. No artificial
chemicals are used for the soil or plants (Karp, 2015).

Bio-dynamic farming also includes an element of spiritual and mystical thinking, which is also
integrated into the farming practices. One example of this is the planting of seeds according to the
moon cycles.  (Whitney,  n.d).  One could characterize bio-dynamic farming as  a  well  functional
farming system with low environmental impacts,  which at  the same time includes an aspect of
dogmatic thinking in some of its practices. 

4.6 Permaculture

Permaculture  is  a  food  growing  gardening  system  which  is  modeled  on  the  patterns  that  are
observed in nature. The system is designed to be energy efficient and well placed with a focus on
the  interactions  between  the  different  elements  in  the  system  rather  than  on  the  individual
components  themselves  (Holmgren,  2012).  David  Holmgren  and Bill  Mollison  are  the  authors
behind the idea of permaculture.

David  Holmgren once  explained  Permaculture  by  saying,  Traditional  agriculture
was labor  intensive,  industrial  agriculture  is  energy  intensive  and Permaculture-
designed  systems  are  information  and  design  intensive.  Thus  farmers  who  have
Permaculture  systems  spend  the  most  energy  planning  the  system  of  farming  in
general but then, as it comes into practice, begin to work less and less as they are
slowly enveloped in an abundant and almost free-growing garden (Whitney, n.d).

4.7 Future  studies

Future studies wrestle with the problem of studying a reality that does not yet exist. There is of
course no way of rejecting a hypothesis or gathering an empirical observation for a future event.
However, empirical evidence retrieved in the present and the past can be used for making forecasts,
because how the future unfolds is highly connected to how present events develop.

A large  amount  of  data  has  been  collected  in  order  to  achieve  the  highest  possible  accuracy.
However, formulating forecasts for the future is not so much about trying to predict the kind of
future  we will  have,  instead  it  is  a  way of  identifying  a  number  of  possible  outcomes.  These
outcomes depend highly on the kind of choices that are made in the time period that predates the
year of the forecasts. The forecasts also function as a way of shining a light upon possible outcomes
we want to avoid. These types of studies can also, and maybe even should, be part of shaping the
discourse, which could be influential on the type of future which they are trying to predict.

5 Methodology

5.1 Literature

The literature that has been used has mostly been in the form of scientific reports and articles. The
production  of  these  reports  has  to  a  large  extent  taken  place  at  universities  or  governmental
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agencies. A limited number of reports come from consulting firms. A number of books have also
been  used.  The  Swedish  footprint  -  an  agroecological  study of  food  consumption  by Susanne
Johansson (2005) has been used to a larger extent than other sources and there will be a section in
which the parts that have been used from Johansson’s study are discussed  in more depth. 

The literature has been used to describe the agricultural system and its consequences, put it into a
Swedish context of localized food production, and provide the data for the five variables. 

5.2 Statistics 

The statistics that have been used are mainly from the Swedish Board of Agriculture and Statistics
Sweden. In most cases specific data is available for Skåne County and when that is not the case it is
explicitly  indicated.  Other  discrepancies  between  the  statistics  and  reality  will  be  pointed  out
throughout the text.

5.3 Forecasts and scenarios 

There are a number of different methodologies for the creation of scenarios for the future that have
been an inspiration and assistance in  the formulation of the methodology used in  this  study.  A
description of the methodology that has been used  follows below.

The forecasts for the years 2030 and 2050 are based on five variables: population size, production
and consumption, climate change, available agricultural land, and transition towards a sustainable
agriculture  system.  All  these  variables  affect  Skåne  County’s  capacity  for  self-sufficiency  in
foodstuffs for the specified years. 

Each of the five variables is presented in a separate section in which a compilation of the data has
been done. The data consist  of: the current situation,  the historical development over time, and
available forecasts and predictions for the future. The data have been analyzed for each of the five
variables in order to determine a plausible range of possible future variations. In order to give an
idea of what the future might  look like,  four different  scenarios have been generated based on
different developments of the five factors. These forecasts have been made for the years 2030 and
2050. 

The year 2030 lies 15 years ahead in time, a time perspective which is somewhat reasonable to
imagine. In 15 years the world will probably look quite similar to the world of today (remember
how the world looked in the year 2000) assuming that no monumental changes in the form of, for
instance, a severe economic crisis occur. At the same time it is a long enough time period for current
trend changes to have an effect. For the readers of this thesis it might also be relevant that within the
given time frame they will most likely still be active members of society.

The  forecasts  for  the  year  2050 will  of  course  be  imbued  with  a  higher  level  of  uncertainty;
however it has the important function of demonstrating more clearly the magnitude of some of the
problems that  would be in  effect  if  they followed the same trends as  today.  This is  especially
important when it comes to factors that develop in accordance with exponential growth.

Malmö (the regional capital of Skåne) is also a case study city in the European project: Post Carbon
Cities of Tomorrow (POCACITO), with which a road map will be developed for the carbon neutral
city for the year 2050. (Ecologic Institute, n.d)Therefore it might also be fruitful to have a time
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horizon that corresponds to a project that to some extent is related to this one.

Four different scenarios will be generated. The first two scenarios will be based upon historically
identified patterns and current trends in society, if they were to persist until the years 2030 and
2050. The five variables will be varied in two different ways. In the first scenario the estimations
chosen for the individual variables will be of a character that will maximize the negative impact
regarding Skåne County’s capacity for self-sufficiency. This scenario will be called  scenario 1 –
disadvantageous development. In the second scenario the estimations will be chosen that instead
will  maximize  the  positive impact  regarding Skåne County’s  capacity for  self-sufficiency.  This
scenario will be called  scenario 2 – advantageous development. All of these estimations will be
within the range of what is considered a probable outcome.

Two additional scenarios will be generated in which proactive changes have been implemented in
order to reach a higher level of self-sufficiency. One in which scenario 1 will constitute the basis,
and one in which scenario 2 will. The third scenario will accordingly be combined with scenario 1
to  form  scenario 3:1  -  disadvantageous  development  with  proactive  implementations and  with
scenario 2 to form scenario 3:2 - advantageous development with proactive implementations. These
four scenarios will be presented for the years 2030 and 2050.  Proactive implementations can for
instance be a shift in diet, a reduction of food waste, and so fort.

When  presenting  different  types  of  scenarios  there  is  an  obvious  risk  of  presenting  too  many
scenarios,  which  will  make  the  result  more  difficult  to  interpret.  Still,  there  is  also  a  wish  to
represent the entire sample space. A balance between these two options has been the aim when
presenting these scenarios. The scenarios also tend to serve the purpose of functioning as examples
of both a future we do not want and one that we do want. 

6 Delimitations 

6.1 Localized food systems 

The concept of a localised food system will be applied to mean the land area that is constituted by
Skåne County. All foodstuffs that are produced within these boundaries will be regarded as locally
produced. No imported foodstuffs from outside these borders will be taken into account, and the
exports of foodstuffs from Skåne County will be regarded as available for local consumption.

It is of course reasonable to imagine a scenario with some degree of export and import across these
boundaries, without it disrupting the main idea of investigating the self-sufficiency potential. Skåne
County could  to  some extent  be  regarded as  self-sufficiently  supported  if  the  imports  were in
proportion  to  the  exports  and  the  imported  foodstuffs  were  not  crucial  to  the survival  of  its
population. However, these various degrees in self-sufficiency scenarios will not be included in this
study. The purpose of this strictness is more for the sake of facilitating the prospects of this study
than trying to mimic the specific conditions of reality. A 100% self-sufficiency level might not be
desirable if health reasons are taken into account. For instance, Sweden's soils contain very low
levels of selenium (Nordic Council of Ministers, 2012.). A full investigation would be necessary to
conduct,  regarding the deficiencies  of  vitamin and minerals,  if  transitioning toward 100% self-
sufficiency.
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6.2 Foodstuffs

Fish and other sea food are not included in the study of foodstuffs. Fish and sea food were estimated
to constitute around 2.7% of the total calorie intake in Sweden by the year 2012 (Swedish board of
agriculture, 2014). Another unaccounted foodstuff source is meat from game.

6.3 Data

Data from the Swedish Board of Agriculture (2013) have been used in order to estimate available
land area and what type of foodstuffs are produced in Skåne County. The data do not include farms
smaller than 0.02 hectares. How much land that constitutes is not well known, but due to the small
area it is most likely not that significant in respect to the land area used for total food production.
The production of fruits, berries, and vegetables in private gardens or allotments are not included in
the figures. This surface is not easily estimated, but is regarded as being relatively small compared
to industrial agricultural production. In a study regarding localized food production in Uppsala it
was estimated to constitute less than 1% of the total arable land area (Lönnerud, 2012).

6.4 The variables

This thesis is written in the context of reaching a sustainable society. Achieving a resilient localized
agricultural system is just one part of this larger project. To reach a truly sustainable society many
different aspects needs to be taken into account. The different aspects that are required to reach
sustainability in society are highly interconnected, embedded in the objective of reaching a resilient
localized agricultural system, therefore also lies the pursuit of sustainable development at large.
This has influenced the process of identifying variables of relevance. Practices or solutions that are
in conflict with an overall objective of sustainable development will therefore not be regarded as
possible solutions to problems within the agricultural system. A concrete example of this is that the
conventional farming system could, due to its high yields, be an interesting option when assessing
the possibilities of self-sufficiency, however, because of its immense environmental problems that
are connected to its practice, it will not be regarded as a possible option. One of the variables is
therefore  the  transition  toward a  sustainable  agricultural  system and how that  might  affect  the
productivity of the harvests.

It  is  of course not  reasonable to  explain all  the variables  that  might  have an impact  on Skåne
County’s capability of being self-sufficient, however there will be a clarification as to why variables
like economics, technology, and fossil fuel have not been included in this thesis. These variables
have, and most likely will continue to have, a large influence over the agricultural system in the
nearest future.

The main objective of this thesis is to consider the prospects of local foodstuff production as a
means of reaching resilience and thereby food security. The aim when generating the forecasts was
to identify variables that were related to the physical conditions for agricultural production and
consumption. The future economic conditions, the availability of fossil fuel, or the emergence of
new technological solutions will of course affect the outcome of the ability for Skåne County to be
self-sufficient  in  foodstuff  and achieving food security.  They are  also  highly integrated  in  our
current food system. Nonetheless, these three factors have a slightly different character than the
factors chosen for this report. They are very transformative in the sense that they alter the way we
do things; however, they do not alter the fundamental conditions for food production in a specific
region. This separation is not a clear-cut dichotomy, but will in this thesis functions as a division.
A severe crisis in the availability of fossil fuel would for instance have a huge impact on the food
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production  system.  Nevertheless  the  land  would  still  be  there  to  farm,  just  without  artificial
fertilizers, and the work would most likely be much, much more labor intensive due to the lack of
cheap energy. A severe economic crisis would also have a tremendous impact on the agricultural
system, but nevertheless there would still  be the same land left to farm with the same physical
conditions.

The predicament of facing peak oil and the transition away from a dependency of fossil fuel are
things that need to be taken into consideration if one wants to reach sustainability. If the agriculture
system is able to switch its dependency from fossil fuel to renewable energy in the decades to come
it could continue to function in about the same way it does today regarding energy consumption,
with high energy input per foodstuff produced.

If such a development does not occur, the agricultural system would be in for a comprehensive
change with, most likely, a transition toward a heavily labor intensive agricultural system. How this
pans out might have an enormous impact on, not only on the whole agriculture production system,
but on society as well. The report: Sweden’s primary production and supply of food - the possible
consequences of a lack on fossil energy (2013) investigates the implications that a scarcity of oil
would have on the current food system in Sweden. In the scenarios with a 50-75% reduction in
availability of fossil fuel, Sweden would not be able to support its own population with foodstuffs.
The  impact  of  a  future  potential  oil  scarcity  scenario  would  have  great  implications  on  the
agricultural system in comparison with the five variables selected for this study. It is therefore not
fruitful to include these types of possibilities within this analysis. The problem of future oil scarcity
is  well  known and a smooth transition away from fossil  fuel  would not have the above stated
effects. Such a smooth transition will be a basis in this thesis, even though there is a good argument
to be made that this type of transition very well might not occur.

A  characteristic  of  technology  is  the  idea  of  technological  progress  as  a  solution  to  the
environmental problems that we are facing (Hornborg, 2012). This conception is nourished in the
belief that technological  advancement  eventually will  render  all  of our environmental  problems
harmless and that we therefore do not need to change our behavior, just develop new technological
solutions to the problems that our current behaviors are causing.

This belief can for instance be captured in reports that are dealing with forecasts of the productivity
within agricultural  production.  In a  report  by Eckersten,  (2007) it  is  pointed out  that  there are
estimations that technological development will increase the yields by 85-160% up until the year
2050. However, no clarifying theory for the underlying factors behind this development exists.

The  evaluations  of  technological  developments  lack  a  concrete  explanatory
foundation  and  are  mainly  based  on  empirical  experiences  of  changes  in
productivity.  The  reasons  for  the  differences  in  the  technology  factor  between
scenarios are unclear, but the evaluations differ so much that the effect of these
uncertainties on the requirement for arable land is quite significant in comparison
with the actual predicted decrease in the land requirement. (Eckersten, 2007, 406)

The technological advancement that has been developed in the past has been able to achieve the
increased  productivity  without  taking  into  consideration  environmental  degradation  and  a
diminishing availability of fossil fuels. In the Brundtland report: Our Common Future, it is stated
that  “agricultural  policies  emphasizing  increased  production  at  the  expense  of  environmental
considerations have also contributed greatly to this deterioration” (Brundtland, 1987, 106).
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The  connection  between  the  technological  development,  which  is  resulting  in  the  increase  of
productivity, and the environmental problems that have arisen in its shadow is striking. To count on
a technological development that will give rise to the same high increase in productivity without
causing  further  environmental  problems,  and  that  this  development  should  take  place  with  a
diminishing access to fossil fuels, is to put it gently, questionable.

Technological advancement and the current economic system are also fostered in the discourse of
infinity,  an  infinity  which  is  highly  connected  to  the  ideal  of  constant  progress  and  infinite
economic growth (Shapin, 1990: Wästfelt,  2012). The world in this worldview is viewed as an
infinite place with limitless amounts of resources at our disposal. The driving forces for progress are
in many contexts defined as that of economics and technology. Culture, values, and ideology are
also playing a part in how the future will unfold. But in today’s discourse it is to a large extent the
economic conditions and the available technology that are believed to form both the possibilities
and the limitations of what can even be imagined as changeable within the current food system.
Thereby, in these two domains lies the power to define which changes that are even conceivable.

To assume a development that is in line with the current economics is in many ways the same as
assuming that the economic system, in its current form, is the domain of power from which the
future to a large extent will be forged. However, it is definitely not unthinkable that the economic
system as the main driver of the future development will only produce the sustainability and food
security that is profitable, and that the technological advancement will allow for. This is not to say
that technology does not have a part to play, on the contrary, green technology can contribute to
mitigate  necessary  transitions.  However,  in  this  thesis  technological  advancement  will  not  be
regarded as a progress that constitutes the main area from where solutions will be found, for that
project it is much too elusive. An economic system that is based on infinite economic growth, which
is highly connected to high energy use and environmental degradation, will neither be a factor to
consider with the objective at hand. Even if only in a small way, excluding these variables from this
study is also a way of stripping them of their power, which might open up other perspectives.

7 The Foodprint study

A study by Susanne Johansson, (2005) in which the ecological  foodprint  was estimated for an
average person living in Sweden, has been used in order to estimate some of the figures that have
been used in the calculations. The main data that have been used are the direct land use that is
needed to sustain an average Swede with foodstuffs for one year. That study’s examination period
stretched from 1997-2000. The differences in the data between the time period of Johansson’s study
and the one in this thesis will therefore be presented throughout the thesis to clarify when these
differences can be neglected and when they need to be taken into consideration.

Neither Johansson’s study nor this one takes into account the production and consumption of fish
and  seafood.  The  fish  consumption  constituted  1.9% of  the  total  caloric  intake  in  the  year  of
Johansson’s  study  and  2.7% at  the  present  time,  (Swedish  Board  of  Agriculture,  2013).  That
constitutes a small part of the total consumption, but it is a 42% increase. The level of fish and
seafood consumption does to some degree affect the amount of land area that is needed to meet
food demand, however these differences will not be taken into account in this thesis.

The calculated average land use per person is based on both agricultural land that lies in Sweden
and agricultural land located outside of Sweden, which is used for the import of foodstuffs. The
portion of land area that is located outside of Sweden is 28.5%. In this thesis the estimation of direct
land use will  be used  despite  the fact  that  only Swedish agricultural  land will  be in  question.
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Therefore one needs to take into consideration how productive the agricultural land is outside of
Sweden, compared to the agricultural land in Sweden. This difference has the potential of shifting
the estimated figure in either a negative or a positive direction. For instance, the wheat production
in Skåne County compared to some other regions in the world is many times more productive,
while a lot of vegetables reach higher yields when grown in more southern countries. Getting into
these  differences  lies  outside the scope of  this  thesis,  so for  this  study the productivity of  the
agricultural land that is located outside of Sweden and in Sweden will be regarded as similar.

8 Results

In section 8.1 the initial research question will be investigated. In section 8.2 the five variable and 
the scenarios in the forecasts are presented. 

8.1 Skåne County – the case study

Skåne constitutes an area of 11,302 square kilometers, which is approximately a square where each
side is 106 kilometers long. Three hundred thirty-three square kilometers is water. Skåne County
has quite extensive agriculture; in 2014 45.6% of Skåne County’s total land area was utilized for
agricultural production. The corresponding figure for Sweden is about 6.5% (Swedish Board of
Agriculture, 2013). The forest in Skåne County  accounts for around 37% of the land area, while
10% of the total land area is in the form of city and infrastructure development. Of the total area
allocated for agriculture in Sweden, 16% is located in Skåne County even though it constitutes less
than 3% of the total land area (Statistics Sweden, 2013).

Skåne County Area in hectares

Arable land (1) 444413

Pasture land (1) 55984 

Total agricultural land (1) 500397

Woodland, productive 387000

Woodland, unproductive 20000

Developed land 99973

Pits and mining areas 3688

Golf courses and ski pistes 4727

Open morass 8942

Natural grassland 2750

Exposed and embedded stone land, and other land 63786

Total land area 1096879

Water 33319
Table. 1. The allocation of the land area in Skåne County. All data are from the year 2010 except (1) which are from the year 2013
(Statistics Sweden, 2015)

In Sweden there is a long term plan to convert conventional farming into organic farming. In 2013
16.5%  of  Sweden’s  total  agricultural  land  area  was  organic  production.  The  goal  for  rural
development was to have reached a level of 20% by that year. In the new development strategy plan
that has been in effect  since 2014 the goal  is  to reach 20% organic farming by the year  2020
(Swedish Board of Agriculture, 2014b). Organic farming in Skåne County constitutes around 5% of
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Skåne County’s total agricultural area (Swedish Board of Agriculture, 2013). The low figure for
Skåne County compared to Sweden as a whole can to some extent be explained by the fact that the
transformation of conventional farming into organic farming to a large extent has been made in non-
intensive farming; pasture lands and so forth. This type of farming constitutes a smaller proportion
in Skåne County compared to Sweden as a whole (Statistics Sweden, 2014b).

The population in Skåne County was 1,288,908 people in the year 2014 (Statistics Sweden, 2014).
The population density is 114 inhabitants per square kilometer. The population in the region is not
evenly distributed. Most people live close to the coast, where most of the bigger cities are located.
The biggest concentration of people is in the southwest of Skåne County, in the area of Malmö,
which is the county capital.

8.1.1 Available agricultural land

In 2013 a total area of 500,397 hectares was utilized as agricultural land in Skåne County. 444,413
hectares of that land were regarded as arable land and 55,984 hectares as pasture land. The pasture
land area constitutes 11.2% of the total agricultural land area (Swedish Board of Agriculture, 2014).
The equivalent percentage in Johansson’s study was 10.8%. The arable land is  more productive
than the pasture land, but this small variation will not affect the estimations significantly.

8.1.2 The food demand

In order to estimate the demand for foodstuffs in Skåne County, statistics for the population size and
the amount of land needed to sustain an average person for a year have been used. The population
size in Skåne County in 2014 was 1,288,908 people (Statistics Sweden, 2014). To estimate the
average land area that is needed to sustain a person in one year, the figure of 0.44 hectares per
person and year has been used. This figure is from the study by Johansson (2005). The figure 0.44
hectares is based on the direct land use, which amounts to 0.42 hectares, and a percentage of the
semi-direct land use, which amounts to 0.02 hectares.

The direct land use is the land that is directly used to grow crops and pasture land for animals. It
consists of the actual agricultural land in Sweden plus an estimation of the land area that is used for
Sweden’s net import of agricultural products. The direct land use is not to be confused with the
ecological footprint, which aims to estimate the total land area required for all human activities.
This total figure is significantly higher. In Johansson’s study, the total ecological foodprint, which
only constitutes a part of the ecological footprint, was estimated to be around 1.25 hectares per
person and year. Part of the ecological footprint figure is for instance land area used for energy and
ecosystem services.

Agricultural production is dependent on a number of ecosystem services. These services normally
need additional area in order for the ecosystem service to be provided. Examples of ecosystem
services are pollination, biological pest control, maintenance of soil structure and fertility, nutrient
cycling, and hydrological services (Power, 2010). Even though this land area is not included in this
study, one should keep in mind that it is needed and supports agricultural production. There are of
course other reasons for the preservation of whole ecosystems that lie well beyond the usefulness
that they might have in our agriculture production system.

The semi-direct land use is fallow land. This land area is mainly taken out of production for two
reasons: a practical one and a political/economic one. The practical reason is that it is needed for
crop rotation;  the  political/economic  reason is  to  avoid  overproduction,  which  would  cause  an
unwanted price decline.  In the European Union the political/economic reason is  believed to be
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responsible for about 30% of the land that is taken out of production. The remaining 70% is used
for  crop  rotation.  Since  this  paper  deals  with  the  physical  conditions  for  possible  foodstuff
production, 70% of the fallow land; the semi-direct land use, has been included, which amounts to
0.02 hectares (Johansson, 2005).

The main factor that influences the land use that is needed is the type of foodstuff that is consumed.
The difference in consumption patterns between the geographical regions in Sweden is relatively
small and the biggest differences can be found between the Stockholm region and the rural areas in
the northern part of Sweden (Swedish National Food Agency, 2015). It is therefore reasonable to
assume that  the  figure calculated  for  the average  Swede differs  little  from that  of  the average
Skåning, which makes it reasonable to use the same estimation.

8.1.3 Some mathematics regarding percents

A figure that is decreased by a certain percent will need to be increased by a higher percentage than
it was decreased by in order to reach the same value again. An example is if you decrease 100 by 20
% you get 80 and if you want to increase 80 to 100 again you need to increase it by 25 %. 

When increasing a number by a certain percent the number is multiplied by 1 plus the increased
percent divided by 100. An example is if you want to increase the number 10 by 20% you take 10 x
(1 +20/100) = 10 x 1.2 = 12. If you want to decrease the number 10 by 20% you instead take 1
minus the decreased percent divided by 100. In figures: (10 x 1- 20/100) = 10 x 0.8 = 8

These types of relationships will be used on a number of occasions throughout this thesis.

8.1.4 Calculations of adjustments for 2015’s conditions

The time period which constitutes the basis of Johansson's study extends from 1997 to 2000. The
foodstuff  consumption  patterns  have  changed  from that  time  period  to  the  present  day,  which
suggests  that  the  figure  of  the  average  land use  per  person and year  has  increased.  The most
conspicuous transformation is the rise in meat consumption, which has increased by 22.5%, from 72
kg per person at the time of Johansson’s study to 88 kg per person by the year 2013. These amounts
are in slaughter weight; the actual amount of meat that is consumed is around 50-55 kg per person
and year (Swedish Board of Agriculture, 2013:2, 2014a). Since meat production generally requires a
lot  of  land,  this  increased  consumption  has  increased  the  average  number  of  hectares  that  are
required to sustain one person with food for a year. The other apparent change is that the total
consumption of foodstuffs excluding meat and dairy products has increased by 7.8% from the time
of the study (Own calculations based on data from the Swedish Board of Agriculture, 2014). These
two changes will constitute the basis from which the adjusted figures will be calculated. There are
other consumption patterns that might come into effect, but performing a full analysis of the total
changes in foodstuff consumption is beyond the scope of this study.

The total agricultural land area in Johansson’s study constitutes 3,739,206 hectares. Seventy-four
percent of that area was estimated to be used for meat, dairy, and egg production. The remaining
area of 26% is used for all of the other types of foodstuff. The consumption of all other categories
of foodstuff has increased by 7.8% from the year of the study to 2012 (Own calculations based on
data from the Swedish Board of Agriculture, 2014). The following calculations have been done, to
estimate the increased land area that the increased consumption of 7.8% would give rise to: 

(3,739,206 X 0.26 X 1.078) =1,048,024.6 hectares. (1) 
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Where 3,739,206 is the total agricultural land area 0.26 is 26% of the total agricultural area and
1.078 is the increase of 7.8%.

In Johansson’s study there is a presentation of what a shift in diet would mean in terms of land use.
The diet that is referred to is the "first step food" diet. The first step food diet was developed mainly
as a way of eating more healthy. The first step food diet would also contribute to reducing climate
change, global warming and eutrophication as well as promoting a non-toxic environment, a varied
agricultural landscape, and a rich diversity of plant and animal life (Lindeskog & Dahlin, 1999). To
implement the first step food diet a 25% reduction in the meat consumption and a 50% reduction in
the  non-nutrient  foods  such  as  sugary  drinks,  wine,  sweets,  chocolate,  cream,  coffee,  certain
cheeses, ice-cream, cakes, etc. are required. These reductions would be substituted by an increased
intake of fruits, vegetables, cereals, grains, and pulses. The diet also includes a minor reduction in
dairy  consumption  (Lindeskog  &  Dahlin,  1999).  The  reduction  of  meat  and  dairy  products
advocated by the first step food diet alone would result in a reduction in land area use of 692,323
hectares (Johansson, 2005). This correlation of reduced meat consumption and reduced land use has
been used to recalculate what the increased meat consumption from the time of Johansson’s study to
today would mean in terms of increased land use.

The consumption of meat has increased by 22.5% since the time period since Johansson’s study.
The consumption of dairy products has in the same time period decreased by around 10% if you
look at the consumption measured in kilograms and liters. However, if one has a closer look at these
figures, one notices that while milk consumption has gone down, consumption of cream, cheese and
butter has gone up. Since it takes about 20 liters of milk to produce 1 kg of butter and about 10 liters
of milk to produce 1 liter of cream and 1 kg of cheese, the actual effect of dairy consumption on
land use is in this respect almost unchanged (Own calculations based on data from the Swedish
Board of Agriculture, 2014).

In Johansson’s study, 74% of the total agricultural land area is estimated to be used for meat, dairy
and egg production. Johansson shows that a 25% decrease in meat consumption gives rise to a
decrease in land use by 692,323 hectares. A 25% decrease corresponds to a 33.3% increase (See the
section “Some mathematics regarding percents” above.)

If a 33.3% increase in meat consumption gives rise to an increase land area of 692,323 hectares, a
22.5% increase in meat consumption would therefore give rise to an increase of the land area by:

692,323 x 22.5/33 = 472,038.35 hectares (2)

The effect of reduced dairy consumption in the first step food diet has been neglected in these
calculations, which means that the calculations of the increased land area might be a bit higher than
what would otherwise be the case.

The area that is allocated for animal products constitutes 74% of the total arable land area which is:
3,739,206 x 0.74 = 2,767,012.4 hectares (3)

The three areas of (1), (2) and (3) add up to 4,287,075.3 hectares.

That  constitutes  an  increase  of  14.7% of  the  total  agricultural  land area.  That  would  mean an
increase from 0.44 hectares to 0.50 hectares for the land area that is needed to sustain one person
with foodstuffs for a year.
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8.1.5  Skåne County’s level of self-sufficiency

Today’s diet  constitutes the basis  when presenting how many people could be sustained on the
foodstuffs that are produced in Skåne County. Since some agricultural products can be used as feed
for meat production or for direct consumption, the amount of sustained people could be changed
with an altered level of meat consumption. The available agricultural land area constitutes 500,397
hectares. Dividing by the hectares that are needed to sustain one person with foodstuffs for a year
we get:

500,397/0.5 = 1,000,794 people

According to the current conditions regarding Skåne County's capacities for foodstuff production
and the current foodstuff demand, it would be sufficient to support 1,000,794 people, or 77.7% of
its current population. This is most likely higher than most of the counties in Sweden; nevertheless
Skåne County would not have the capacity to be self-sustained in foodstuffs given the conditions
stated above.

8.1.6 The diet based on foodstuffs produced in Skåne County

In this section there will be an inventory of which type, and the amounts of foodstuffs that are
produced  in  Skåne  County.  The  main  categories  of  foodstuff  are  cereals,  oil  seeds,  legumes,
potatoes, potato starch, sugar beets, and horticulture. The proportions of the different foodstuffs will
then be used to determine what a diet would look like if the entire amount of foodstuffs that are
consumed  were  from Skåne  County.  There  are  some  aspects  to  take  into  consideration  when
presenting this composition. For all of the different types of foodstuff, except for dairy, eggs, and
meat products, the specific amounts of the harvest are presented, i.e. the production figures. The
land area allocated for a specific crop and the standard yields have been used to calculate these
figures. 

8.1.6.1 Meat, dairy and egg

The  consumption  patterns  from  the  year  2000  have  been  used  to  determine  meat  and  dairy
consumption. This has been done in order to be able to determine how much of the cereals are used
as feed for meat and dairy production instead of direct consumption. In the study by Johansson
(2005), it was calculated that around 74% of the total agricultural land area was used for fodder
production. That would mean that 74% of the total agricultural land of Skåne County should be
regarded as allocated for meat and dairy production to meet that particular demand. The consumed
meat will be calculated from the average individual meat consumption of 88 kg and the amount of
people, 1,000,794 that the land can sustain, which amounts to 88,070 tons of meat. The figures for
dairy and eggs are from direct consumption, which means that the proportion in relation to the other
foodstuffs will probably be a bit lower than if production figures had been available. The amount of
dairy and eggs adds up to 175.3 kg per person and year (Swedish Board of Agriculture, 2014),
which adds up to 175,439 tons counted for 1,000,794 people.

The land that has been allocated for meat production is pasture, temporary grasses, and grazing
lands together with parts of both the cereal and rapeseed production. The entire areas of pasture,
temporary grasses and grazing, and some of the area for cereal and rapeseed, were used to reach the
land area of 370,294 hectares (74% of the total agricultural land area, which is needed for meat and
dairy  production).  An  equal  proportion  of  the  land  area  that  is  used  for  cereals  and  rapeseed
production has been used for fodder, around 76% for each crop. After calculations this shows that
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there are 49,469.44 hectares of cereal production and 11,255.595 hectares of rapeseed production
left to be used for direct consumption.

Cereals Oil seeds Temporary 
grasses and 
grazing

Arable land Pasture Total
agricultural
land.

74% of total
agricultural 
land

Area in 
hectares

209400 47644 117946 444368 56029 500397 370294

Area in 
hectares for 
direct 
consumption

49469.4 11255.6

Total in tons 
for direct 
consumption

295132.4 43516.7

Table. 2. Area allocated for each crop and the total production in tons (Swedish Board of Agriculture, 2014).

8.1.6.2 Sugar beets, potatoes, legumes and horticulture

Sugar beets are used for making sugar. From a sugar beet one can get about 17.5% sugars. This is
the figure that has been used to recalculate the amount of sugar that can be processed from the
harvest of sugar beets. A similar recalculation has been done for the potatoes that are grown for the
production of starch. Around six kg of potatoes are needed to make one kg of starch. 

The total vegetable production in Sweden constitutes an area of 12,600 hectares. Around 61.4% of
that  land area  is  located  in  Skåne County (Swedish  Board of  Agriculture,  2014).  The data  for
Sweden’s total production has been used while 61.4% of the harvest has then been regarded as to
being produced in Skåne County.  This  estimation is  most  likely a  bit  low since the yields  are
generally higher in Skåne then the rest of Sweden. However, most of the remaining part of the
production takes place in the southern part of Sweden with similar conditions to Skåne County’s.
There might of course also be differences in the types of crops that are grown in different regions.
However, these differences are not represented here. 

Legumes Potatoes Potato
starch 

Sugar beets Horticulture

Area in hectares 8762 6695 3553 34479 7904

Total in tons 33286.7 230428.5 133536 1993748.1 177403

After processing
in tons

22434 348905.9

Table.3. Area allocated for each crop and the total production in tons (Swedish Board of Agriculture, 2014).

8.1.6.3 The proportions of the different food categories in the diet 

Below follows a presentation of what proportion, in percent, of each food category constitutes the
entire diet. The proportions are based on weight. Data for direct consumption have been used for the
category of dairy and egg products. For the other foodstuffs, the data for total production figures
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have been used; it is therefore likely that the estimation of the proportion of dairy products is a bit
low due to the fact that the production figures normally do not equal the consumption figures; there
are generally some losses in between these steps. 

Category In tons In %

Sugar 348906 24.7%

Cereals 295132 20.9%

Potatoes 230429 16.3%

Horticulture: vegetables, fruits, berries 177403 12.5%

Dairy & egg 175439 12.4%

Meat 88070 6.2%

Oil seeds 43517 15-03-01

Legumes 33287 2.4%

Potato starch 22434 1.6%
Table. 4. Total production in tons of each category and the percentages of each category of the total consumption measured in weight
(Swedish Board of Agriculture, 2014).

The crop types that are included under oil seeds are rapeseed, turnip rape and seed-flax; crop types
under legumes are broad bean and peas. The crop types included under horticulture are strawberries,
raspberries, black currants,  other berries,  apples,  pears, plums, cherries, carrots, parsnips,  leeks,
beetroot, salad cabbage, cabbage, spinach, winter onion, corn, turnip, iceberg lettuce, other lettuce,
cucumber,  broccoli,  cauliflower, and other vegetables. The categories of other berries and other
lettuce constitute a very small percentage of the total crops grown. 

8.1.6.4 Discussion 

A striking feature of the diet is the high sugar intake, which makes out almost a quarter of the total
food intake. The intake from potatoes and cereals is also quite substantial. The diet presented here is
of  course  something  that  could  be  altered  with  time.  One  could  increase  the  production  of
vegetables, fruits, and legumes at the expense of some of the sugar beet production, and the cereal
production for fodder. A diversification of the foodstuffs that are grown might also be desirable.
However  crops  that  would  need  to  be  grown  in  green-houses  might  come  into  conflict  with
strategies for energy conservation. Since the production of meat and dairy products requires more
agriculture land, it would be possible to support the entire population of Skåne County if a big
enough substitution of meat and dairy consumption for a higher direct consumption of cereals could
be accomplished. 

8.2 The variables 

8.2.1 Population size

The population in Skåne County was 1,288,908 in 2014 (Statistics Sweden, 2014). The population
size has been determined by the birthrate minus the death rate and by the level of immigration
minus emigration. The population size in Skåne County in 2030 and 2050 will have a direct impact
on how much land is needed for Skåne County to be self-sufficient in foodstuffs. 

18



Fig. 1. The total population of Skåne County from the years 1969-2013 (Statistics Sweden, 2014).  

                                                      
The increase in population in the past decades has primarily been due to immigration, either in form
of labor immigration or refugee immigration (Statistics Sweden, 2012). According to a forecast
made by Nilsson (2011), Skåne County will have a population of around 1,553,000 people in 2030.
The forecast only extends to 2040, but if one were to extrapolate the forecast to 2050, the estimation
would  be  that  Skåne  County would  have  a  population  of  around 1,834,000 by that  time.  The
population is predicted to increase by around 20% in the time period 2015-2030 and by around
42.3% in the time period 2015-2050. The population growth will be concentrated in the biggest
cities in the regions like Malmö, Helsingborg and Lund. Only Stockholm County is predicted to
have a larger population growth than Skåne County in these time periods. Due to Skåne County’s
relatively young population, approximately one third of the population growth will be in the form of
birth surpluses. The remaining part of the population growth is predicted to be from immigration
(Nilsson, 2011). Another forecast made by Statisticons (2015) shows similar figures to the ones
presented by Nilsson. (2011)

Statistics Sweden also performs population forecasts, but they do not present the results for the
individual counties. The conclusions made by Statistics Sweden conform to the conclusions made
by Nilsson (2011) regarding the regions in Sweden in which the population growth will take place.
With the assumption that the distribution of the population growth is similar to the one made by
Nilsson (2011), Statistics Sweden’s forecast for Skåne County would show a population size of
1,420,377 by 2030 with an increase of 10.2% and a population size of 1,518,333 for 2050 with an
increase of  17.8% (Own calculations  based on data  from Statistics  Sweden,  2012 and Nilsson,
2011).

The  main  factor  that  gives  rise  to  the  difference  in  population  size  is  that  Statistics  Sweden
estimates a substantial  decrease of  the immigration levels five years  into the forecast.  Nilsson,
(2011) estimates that the immigration level will remain on a similar level throughout the whole
predicted time period. Statistics Sweden has made comparisons between previous prognoses they
made and the actual outcome. All of their prognoses made in the past predicted a lower population
growth than the actual outcome (Statistics Sweden, 2012).

Statistics Sweden has also performed a sensitivity analysis in which they vary the immigration rate,
birth, and death rate within reasonable levels. With all of these variables set to either maximizing or
minimizing the population growth, the result would be substantially different, with population sizes
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varying with either plus or minus about 300,000 people from the initial figure in the forecast for
2050.

Predictions of birth rates normally follow quite strict curves, which makes them reasonably reliable
for  shorter  time periods.  However,  for longer  forecasts  small  changes might  have a  significant
impact in the end. The population growth due to immigration is of a different nature and is much
more difficult to predict. The immigration in the past can be divided between labor immigration and
refugee immigration.

Labor immigration has been significant at times in the past when the economy in other countries
suffered,  with  a  high  unemployment  rate  as  a  result.  The  reasons for  the  scale  of  the  refugee
immigration in the past have to a large extent been related to the number of armed conflicts in the
world and the geographic closeness of Sweden to these conflicts. Neither the immigration policy of
the government nor the legislation in this area are negligible factors.

Another  group  of  refugees  can  be  categorized  as  climate  refugees.  This  group is  predicted  to
increase in the future due to global warming and climate change. There is, however, little to suggest
that this would cause increased refugee flows to Sweden, since this reorganization of people tends
to happen more locally. In addition, climate refugees are not counted as refugees according to the
United Nations definition of who is to be regarded as a refugee (Skarman, 2012), which of course
makes it much harder for this category of refugees to get asylum in Sweden. The definition of who
counts as a refugee or not is of course something that could be redefined in the future. There is also
a very blurry line between these two categories since conflicts may be caused partly by struggles
over remaining resources cause by climate change, or an unsustainable utilization of the earth’s
resources. According to Parenti, (2011) conflicts caused by climate change are already increasing
and will continue to do so in the future.

Predictions of immigration levels are quite sensitive due to the dependency of the future number of
armed conflicts in the world, the development of climate refugees,  and changes in the political
climate. A change in political policy regarding immigration issues could significantly change these
predictions in both directions.

The  size  of  the  population  is  a  variable  that  has  a  substantial  effect  when it  comes  to  Skåne
County’s capabilities of being self-sufficient in foodstuffs. With every other variable kept constant,
Skåne County’s  capcity for  self-sufficiency would drop significantly.  In this  thesis,  it  has been
estimated that 77.7% of the population could be sustained with foodstuffs at the present time. By
the year 2030, Skåne County would be able to sustain between 68.6-75.0% of the population, and
by the year 2050 between 58.1- 70.1% of the population. There is of course a possibility that the
population size ends up outside these ranges, but these scenarios are regarded as less likely. For
scenario  1  for  2030  a  population  size  of  1,553,000  will  be  used.  For  scenario  1  for  2050  a
population size of 1,834,000  will be used. For scenario 2 for  2030 a population size of 1,420,377
will be used. For scenario 2 for  2050 a population size of 1,518,333  will be used.

8.2.1.1 Proactive implementation 

With a  specific  size  of  land area  it  is  of  course easier  to  feed fewer people.  From this  single
perspective it would be a good idea to not increase the population size. However, restricting birth
rights and immigration is in conflict with some fundamental rights and freedoms. It would also
affect a lot of different aspects in society. On a local level there is generally a desire for population
growth because of the connection it has to economic growth. From a global perspective one would
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not solve the problem by decreasing the immigration levels. One would just move the problem to
another  region,  a  region  that  due  to  climate  change  and/or  armed  conflicts  no  longer  has  the
capacity to support its population. There are a lot of places around the world where people have a
lot less land area per person to survive on than the people in Skåne County. The effect of altering
the population size is connected to many other variables with all types of effects. No proactive
change will therefore be suggested for this variable for scenario 3.

8.2.1.2 Modifications for the scenarios 

Scenario Year 2030 Year 2050

Scenario 1 1,553,000 people 1,834,000 people

Scenario 2 1,420,377 people 1,518,333 people

Scenario 3:1 1,553,000 people 1,834,000 people

Scenario 3:2 1,420,377 people 1,518,333 people
Table. 5. Modification made for the different type of scenarios and year.

8.2.2 The transition toward a sustainable agricultural system

The transition toward a sustainable agricultural system also means that a transition away from the
conventional farming system will be necessary. This transition will be investigated in the context of
what such a transition would mean in terms of increased land area use. The focus will therefore be
on estimating the productivity per hectare one could expect from a future sustainable agricultural
system.

The conventional agricultural system is a significant source of existing environmental problems.
These  environmental  problems  are:  polluted  watersheds,  loss  of  biodiversity,  climate  change,
diminishing  groundwater  levels,  eutrophication  of  lakes  and  seas,  salinization  of  land,  global
warming, acidification, soil  depletion,  soil  erosion, and unregulated GMO distribution (Swedish
Society  for  Nature  Conservation,  2013).  Conventional  farming  is  also  heavily  dependent  on
pesticides, fertilizers, antibiotics, and fossil fuels.

Conventional systems rely on external inputs to maintain soil fertility. Some of these
external sources are finite (e.g. phosphorus and some micro nutrients) which may
become a  threat  to  this  type  of  agriculture  in  the  long  run.  Also,  future  energy
scarcity  may influence farmers’ access  to  fertilizer  nitrogen through increases  in
prices (Ponti, 2012, 7).

There is  no completely sustainable agricultural  system that is  operating on a large scale  at  the
present  time  with  which  one  could  compare  the  conventional  agricultural  system.  There  are
however other ways of farming than the conventional method, for instance organic farming, bio-
dynamic  farming,  and  permaculture.  To  evaluate  a  future  shift  in  the  agricultural  system,  a
comparison with conventional farming and the above stated farming methods will be conducted.

8.2.2.1 Organic farming

Organic farming does not lack all the problems that are associated with conventional farming; in
some areas it might even be worse than conventional farming. Some studies suggest that organic
farming contributes more to global warming than conventional farming does due to its use of larger

21



land areas to compensate for smaller yields. However, organic farming does not cause as many
environmental problems as conventional farming does (Tuomisto, 2012). A meta-study shows that
life cycle assessments are not always able to capture the differences in the environmental impact of
conventional and organic farming. The nitrogen emissions by organic farming are for instance very
seldom accurately represented in comparisons between the two systems (Meier, 2013). One could
argue that organic farming is at least exploring how our future agricultural system would have to
look to be on its way towards sustainable development. 

Comparing conventional and organic farming is a controversial subject. The coming section does
not have the intention of determining whether conventional or organic farming is the better option;
instead the comparison functions as a way of trying to estimate how the conditions would change
when shifting from a conventional way of farming to a sustainable way of farming, regarding the
productivity per hectare. The question is therefore not if organic agriculture will be sufficient to
feed the world or if we would have to continue with a conventional type of farming. The starting
point in this thesis is that  conventional farming and a substantial part of organic farming need to
shift into a future sustainable farming system beyond that of these two systems. This new type of
sustainable agricultural  system will  produce a certain yield per hectare and that is  the yield by
which humanity would have to abide.

8.2.2.2 Comparison of productivity; conventional- and organic farming

A number of studies that compare conventional and organic farming have been examined in order to
estimate the difference in productivity between organic and conventional farming. In a meta-study
in which 362 published studies compared the crop-yield for conventional and organic farming, the
conclusion was that organic yields of individual crops are on average 80% that of conventional
crops (Ponti, 2011). This means that organic farming would need an additional 25% of land area to
reach the same yields as with conventional farming. The study included 62 different types of crops,
but no meat. There was a very high variation in the yield gap between conventional- and organic
farming, where different crop groups and regions were the most determining factors. In almost all
of the crop categories the best results of the organic practice surpassed the average conventional
practice. However, these examples constitute a small percentage of the total number of examined
samples (Ponti, 2011).

For the region of northern Europe (Norway, Finland, and Sweden), the productivity drops to 70.0%
yields for organic- compared to conventional farming. That would instead mean that an additional
42.9% of land would be needed to reach the same yields as conventional farming. The Center for
Organic Food and Farming (EPOK) at the Swedish University of Agricultural compiled the research
from four different reports into one (Morris, 2001), (Stockdale, 2001), (Stolze, 2000) and (Hansen,
1999)  regarding  the  productivity  of  organic  farming  and  put  it  into  a  Swedish  context.  The
conclusion is that for cereals and grazing ground, organic farming reaches about 70% of the yields
of conventional farming. The report points out that there are few available studies when it comes to
comparing conventional and organic livestock farming, but the studies that have been made point to
about a 20% reduced production for the organic farming system (Drake, 2001).  

A meta-analysis which compares the productivity between conventional and organic farming shows
that under specific conditions it can differ as little as 5% lower yields for organic farming. However,
normally the productivity lies in the range of 13-34% lower yields (Seufert, 2012.). Another meta-
analysis, which examines meat production, shows much bigger variety. The land use needed for
different types of meat production ranged from 27% more land to 346% more land when organic
farming was practiced. One reason for the variation of the yield gap  between  conventional and
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organic farming is that there are sometimes bigger differences between different types of organic
farming than the differences between conventional farming and organic farming. The same is true
for the conventional farming methods.

Some objections  that  have  been raised  regarding the  comparisons  of  conventional  and organic
farming follow. An organically certified farmer could simply cheat and use pesticides and artificial
fertilizers. If an organic farm is close to a conventional farm it may benefit from pesticides used on
the  conventional  farms.  Conventional  farms  that  lie  close  to  organic  farms  could  benefit  from
ecosystem services which are provided by an organic farm close by. A loss of ecosystem services
could occur due to the closeness of a conventional farm to an organic farm.

8.2.2.3 Comparison of productivity: conventional and bio-dynamic farming

There are over 4,200 farms in the world which operatie as bio-dynamic farms. Bio-dynamic farming
is  associated  with  a  significantly  lower  environmental  impact,  better  soil,  and  more  energy
efficiency. It is more labor intensive than conventional farming, which means that it requires more
working  hours  per  unit  of  foodstuff  produced.  The  productivity  is  about  70%  compared  to
conventional farming (Turinek, 2009).

Bio-dynamic farming also includes an aspect in which unscientific methods are used. If part of the
farming techniques is based on dogma that might be a hindrance to developing this farming system
in a pragmatic way to reach the best possible result. From another perspective, the pseudoscience
part of bio-dynamic farming could just be seen as adding unnecessary, harmless, additional work to
an otherwise well-functioning system with low environmental impact.

8.2.2.4 Comparison of productivity: conventional and permaculture

Permaculture  lacks  substantial  academic  research  regarding  the  yields  that  can  be  reached  per
hectare in comparison with conventional farming. Permaculture is a system that lacks most of the
environmental  problems  that  are  caused  by  the  conventional  farming  system.  Compared  to
conventional  farming  it  is  labor  intensive.  The  farming  systems  of  bio-dynamic  farming  and
permaculture are much more energy efficient systems with a higher energy return than conventional
farming (Hill, 2009). One of few scientific studies which compare yields between organic farming
and permaculture was done in Great Britain. The result shows that permaculture produces 25.9%
higher yields than organic farming (Fairlie, 2007).

8.2.2.5 Changes in productivity

What a new sustainable agricultural system would look like is of course impossible to say. Organic
farming  is  the  only  agricultural  system that  operates  under  similar  conditions  to  conventional
farming,  with  a  high  degree  of  automation  and  energy  intensity.  Bio-dynamic  farming  and
permaculture are agricultural systems that have little  practice of large scale automated production
and might even to some degree be incompatible with such a practice. There are great promises in
theses farming methods regarding the low environmental impact to which they give rise, however
they do tend to be much more labor intensive in comparison to the systems of conventional and
organic farming. To switch to an agricultural system in which these two farming systems were more
frequent might demand an immense restructuring of, perhaps, not only the agricultural production
system, but also of our society as a whole.
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There is a high variation between different studies, which makes it hard to arrive at a specific figure
regarding the productivity figure to use in the forecasts. Based on an overall evaluation, a range of
productivity reduction of 20-40% for both of 2030 and 2050 will be used in the forecasts section. A
40% reduction would give rise to an increase in land area use of 66.7%. A 20 % reduction would
give rise to an increase in land area use of 25 %. 

8.2.2.6 Proactive implementation 

A proactive implementation will be to shift parts of the agricultural production system toward a
permaculture  practice.  Fifteen  percent  of  the  total  agriculture  production  system would  follow
permaculture  principles  by the  year  2030 and 35% by the  year  2050.  Shifting  the  agricultural
production towards permaculture would increase the yields by 25.9% compared to organic farming.
An increase of the yields by 25.9% means that 20.6% less land would be needed. If 15% of the total
food production followed permaculture principles by the year 2030, the decrease in land use would
be: (0.206 x 0.15) = 3.1%. If 35% of the total food production followed permaculture principles by
the year 2050, the decrease in land use would be: (0.206 x 0.35) = 7.2%. These reductions in in land
use will later be used in the forecast section in scenario 3:1 – disadvantageous development with
proactive  implementations  and  in  scenario  3:2  –  advantageous  development  with  proactive
implementations. 

8.2.2.7 Modifications for the scenarios 

Scenario Modified land area 
year 2030

Modified land area 
year 2050

Scenario1 + 66.7 + 66.7

Scenario 2 + 25 % + 25 %

Scenario 3:1 + 66.7 and -3.1 % + 66.7 and -7.2 %

Scenario 3:2 + 25% and -3.1 % + 25 % and -7.2 %
Table. 6. Modifications made for the different types of scenarios and years.

8.2.3 Climate change

There is little doubt that climate change will affect the agricultural system and that these effects will
increase  in  magnitude  with  time.  The  scale  of  these  predicted  effects  are  associated  with  a
substantial uncertainty and also depend on the success of future policies for mitigating these effects.
Climate change will have an effect in many different ways, some of which will be advantageous and
some of which will be disadvantageous for agricultural production. A division has been made into
five different categories to clarify how climate change will come into effect for the conditions of
farming. These categories are: increased temperature, higher concentration of carbon dioxide in the
atmosphere, changing weather patterns, increase in weed and insect pests, and agricultural land
disappearing due to rising sea level. In the last part of the section on climate change there will be a
presentation of the figures that will be used in the forecasts scenarios.

8.2.3.1 Increased temperature 

In the time period of 1961-1990, the average yearly temperature in Skåne County was 7.2 degrees.
For the time period of 1991-2010 the average yearly temperature was 0.8 degrees higher (Persson,
2012). Climate models show that the temperature might increase an additional 0.5 degrees to around
8.5 degrees by the year 2030 and that the temperature will reach almost 10 degrees by the year
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2050. The magnitude and the time scale of these increases are uncertain, but there is less doubt that
a temperature increase will occur. The effect of an increased temperature alone will have the impact
of increasing yields. Most of this effect will be derived from the longer growing seasons to which
an increased average temperature will lead. In spring, the main obstacle for growing harvests is that
the temperatures are too low (Sweden facing climate change – threats and opportunities, 2007).

8.2.3.2 Higher concentration of carbon dioxide in the atmosphere

The concentration of carbon dioxide in  the atmosphere is  rapidly increasing mostly due to  the
extensive use of fossil fuels. This is also a part of the cause of the global warming. When looking at
the increased concentration of carbon dioxide in the atmosphere in isolation, it will have a positive
effect on the growth rate of crops in general since the gas works as a fertilizer. There is a great
variation in this effect depending on the type of crop. Cereals, which constitute a large part of what
is grown in Skåne County today, respond well to this effect, while the effect in maize, for instance,
is barely noticeable (Gerald, 2009). However, in the scenario of a self-sustaining Skåne County, the
proportion of cereals would need to be decreased in favor of other crops for a more balanced diet. 

8.2.3.3 Changing weather patterns

Climate change will also cause the weather patterns to change. Most of the climate models predict
an overall increase in precipitation in the south of Sweden by around 20-30%. The precipitation in
the winter is predicted to increase the most, followed by the fall and spring, while the summer will
have a decrease of rainfall. However, some climate models show no increase of precipitation at all
(Lawrence, 2012).

These changes have the potential of affecting the yields in the region in a negative way due to
droughts in the summer and flooding in the winter and springtime. It is also an increased risk that
the capacity of the drainage system will be insufficient, which would delay the date for sowing of
crops significantly, which would in turn affect yields negatively. Without increased irrigation in the
summer there is also a risk of crops being lost to droughts. The effects of these types of weather
events can be mitigated by expand the drainage system for the fields and reservoirs for irrigation in
dry summers (Sweden facing climate change – threats and opportunities, 2007).

There is also a predicted increase of more frequent and severe extreme weather events such as
heavy rainfall  and cloudbursts.  These types  of  events  are  harder  to  mitigate  and could destroy
harvests directly or indirectly by causing floods. The changing weather patterns are predicted to not
have the greatest impacts in the nearest decade, but will increase in seriousness later on in this
century (Lawrence, 2012).

8.2.3.4 Increase in weed and insect pests

A warmer climate would also most likely increase weeds and insect pests which would affect the
harvest negatively. In the conventional farming system, the response to this problem would be to
use more pesticides. For instance, countries further south use much higher volumes of pesticides
than what is  used in Sweden. Denmark uses almost twice as much as Sweden (Sweden facing
climate change – threats and opportunities, 2007). Countries further south, such as Germany, use
many times more pesticides. This is because the harsher winters in Sweden reduce the need for
pesticides and because Sweden also has stricter regulations regarding pesticide use (Emmerman,
1998). An increase in the use of pesticides would not be in line with a sustainable agricultural

25



system. Mechanical removal of weeds is possible, but in a future with a low availability of fossil
fuels, that might turn out to be a very labor intensive process. This might therefore affect the yields
negatively.

8.2.3.5 Agricultural land disappearing due to rising sea level.

The IPCC has stated that sea level rise will be around 19-59 centimeters at the end of the 21st

century. An additional 10-20 centimeters of sea level rise are predicted to occur due to local effects
in the North Sea (Lawrence, 2012). The Dutch Delta Comity’s conclusion is instead a sea-level rise
of between 55 to 120 centimeters for Sweden. The south part of the Baltic Sea is estimated to rise
an additional 80 centimeters at the end of the century due to local weather patterns (Bergström,
2009).

Some parts of Sweden might be less affected by the rise of sea level due to the rise of the land that
has been in effect since the end of the last ice age. The uplift for Skåne County is predicted to be not
more than about 0.06-0.12 centimeters per year,  which is not significant enough to make a big
difference in relation to the sea level rise (Hammarklint, 2009). There is a lack of research on how
this rise in sea level would affect the agricultural production in Skåne County.  This factor will
therefore not be included in the study.

8.2.3.6 Estimated effects of climate models on the crop productivity

There are several forecasts that make estimations of how climate change will affect productivity in
the future. These forecasts are on the first hand based on climate models that simulate the future
climate. These simulations are then used to estimate what these simulations would mean for the
following factors: increased temperature, higher concentration of carbon dioxide in the atmosphere,
changing weather patterns, increase in weed and insect pests, and some additional aspects. How
these factors are affected leads to the estimation of how the crop productivity will be affected in the
future.

There will be both positive and negative effects on the agriculture in Skåne County. For the year
2030 and the year 2050 the overall estimation is that climate change will be  advantageous to the
agricultural  production  in  Skåne  County.  However,  the  positive  effects  of  climate  change  are
predicted  to  be  negated  by the  negative  effects  at  the  end  of  the  century  (Center  for  climate
adaptation, 2014).

The Swedish University of agriculture has evaluated two models which describe the development of
agricultural land use. Apart from climate change, the models also take into consideration global
socioeconomic trends. The different scenarios show a decrease in agricultural land use in Sweden
between 21-72% for the year 2050. With only the variable of climate change included, it instead
shows an increase of agricultural land area use of 21% (Sweden facing climate change – threats and
opportunities,  2007).  This  difference  can  be  explained  by  the  lack  of  profitability  that  the
agriculture business is predicting for Sweden, while climate change alone indicates a beneficial
effect on crop growth due to the predicted increase of land for agricultural production.

According to Ciscar (2014), crop productivity in Skåne County for the year 2030 will range from a
decrease  of  around  20% to  an  increase  of  around  20%.  The  crops  that  were  included  in  the
simulations were wheat, maize, and soy beans. The decrease of 20% comes from simulations in
which no adaptations have been implemented and the increase of 20% comes from simulations in
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which adaptation have been implemented. The adaptations are management measures for the crop
planting dates, nitrogen fertilization, and water management for irrigation. The estimate for the year
2080 for the region of Götaland, where Skåne County is located, is that the yields will increase by
20%  by  that  year  (Center  for  climate  adaptation.  2014).  Another  estimate  shows  that  the
productivity of the yields might increase 15-30% by the year 2080 if the right adaptation measures
are taken (Climate change impacts on agriculture in the Baltic Sea Region).

On a global scale the total agriculture production is expected to be negatively affected by climate
change (Nelson, 2009).  Europe as a whole is expected to stay at about the same level as of today
with a general division of decreased productivity in the south and increased productivity in the
north. The estimate ranges between a decrease of 10% and an increase of 10% (Eckersten, 2007).
This development might affect Sweden’s possibilities of importing foodstuffs. 

There is a lot of uncertainty in these types of estimations. One high uncertainty lies in the climate
models,  which  is  due  to  the  difficulty  of  modeling  the  complexity  of  the  climate.  Another
uncertainty lies in what consequences the modeled climate will have on crop productivity. There is
a wide range in the estimated productivity depending upon the model that is used. Many of the
estimations, which range from -10% to + 30%, are for the year 2080 and not for the year of 2050.
The range of -10% to + 30% has nevertheless been used for the year 2050. A decrease by 10 % in
productivity means that an increase of the agricultural land area of 11.1 % is necessary to make up
for that loss. An increase of the productivity by 30 % means that 23.1% less agricultural land is
needed to produce the same amount of foodstuff. For the year 2030, a range of -20% to +20% will
be used. A decrease by 20% productivity means that an increase of the agricultural land area of 25%
is necessary to make up for that loss. An increase of the productivity of 20% means that16.7 % less
agricultural land is needed to produce the same amount of foodstuff.

8.2.3.7 Proactive implementation

Climate change itself is not something that can be mitigated on a local level. Adaptations to mitigate
the effect of climate change are already included in the forecasts. Additional adaptations might
certainly  be  possible,  but  with  the  difficulty  in  estimating  these  possible  effects  on  crop
productivity, no proactive implementation has been used for the variable of climate change. 

8.2.3.8 Modifications for the scenarios

Scenario Modified land area 
year 2030

Modified land area 
year 2050

Scenario1 +25 % +11.1 %

Scenario 2 -16.7 % -23.1 %

Scenario 3:1 No modification No modification

Scenario 3:2 No modification No modification
Table. 7. Modification made for the different type of scenarios and year.

8.2.4 Production and consumption

What is produced on arable land is in many ways determined by the type of diet that prevails in the
population. Diet is an important element which influences how much land is needed to sustain a
population. A diet consisting of high meat consumption requires a lot more land than a diet with a
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low intake of meat. How much of the foodstuffs that are produced which are actually consumed
also plays a role when determining how much land is sufficient to sustain a population. The land
area could also be allocated for bioenergy fuel crops that are not for food consumption. This might
affect the amount of land that is available for the production of foodstuffs for human consumption.
The  variable  of  production  and  consumption  has  been  divided  into  the  three  sections:  biofuel
production, foodstuff production, and losses due to throwing away of foodstuffs.

8.2.4.1 Bio-fuel production 

Energy crops are grown on approximately 3% of Sweden’s total arable land area and constitute
around 2.7 million hectares. An increased demand for biofuel is to be anticipated in the coming
decades (International Energy Agency IEA, 2007.) The magnitude of this increase will depend on
policies, the oil price, and a number of other aspects. The assessment has been made that there is
not  enough  data  available  to  make  a  reasonable  evaluation  of  how much  arable  land  will  be
allocated to biofuel production in Skåne County for the years 2030 and 2050. This effect might be
significant but will not be included in this thesis.

8.2.4.2 Foodstuff production

Different types of foodstuffs require different areas of land to produce the same amount of calories.
This variation can be large, so the type of foodstuff that is produced has a big impact on the surface
of land that is needed to sustain a population. The current prevailing diet within the population will
have a  huge impact  on which types  of foodstuffs that  will  be produced.  All  foodstuffs  have a
different ratio calories produced per hectare. The foodstuff that has the worse ratio is meat. The
ratio depends on what type of meat it is and the proportion of the livestock’s diet that is in the form
of feed from crops. For instance, a diet heavy in meat might use more than twice the amount of land
required to sustain a vegetarian diet.The environmental effects caused by meat consumption are big.

By limiting the intake of animal flesh to just twice a week, it would be possible for
an individual to reduce his environmental impact, generated by food consumption,
by up to one third.” (Ruini, 2015, 4)

However, if livestock is raised on grazing land that is ill-suited for the cultivation of crops, it does
not compete for land with the cultivation of other crops. From a land use perspective it can then be a
good way of making use of the land. In Sweden it is to a large extent this type of land that is taken
out of production. The result is that a larger proportion of the livestock is raised on domestic grain
or imported soy beans (Swedish Board of Agriculture, 2014).

8.2.4.2.1 Estimated land increase for a changed diet

A simplified model will be used when estimating which effect a changed diet will have on the land
use for the years 2030 and 2050. Since meat consumption has by far the biggest influence on land
use,  it  will  be  the  only  factor  that  will  be  taken  into  account.  In  the  year  1990  the  average
consumption of meat was 60 kilograms per person and year. In the year 2014 the consumption had
risen to 88 kg, which is an increase of 46.7% (Swedish Board of Agriculture, 2014). If this trend of
increased meat consumption is regarded as a linear increase and were to be  extrapolated into the
future, the average Swede would eat 107 kg of meat per year in 2030 and around 130 kg of meat in
2050. The increase in percent would be 31.1% for the year 2030 and 70% for the year 2050.
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Figures calculated from Johansson’s study (2005) shows that a 33% increase in meat consumption
constitutes  an  increased  land  area  use  of  about  22.7% of  the  total  agricultural  land  area.  The
increase in land area for the year 2030 would then be given by:

0.227 x 31.1/33 = 0.214 which means a 21.4% increase of the land area used.

The increase in land area for the year 2050 is given by:

0.227 x 70/33 = 0.573 which means a 57.3% increase of the land area used.

The increase of 21.4% will be used in scenario 1 for the year 2030. The increase of 57.3% will be
used in scenario 1 for the year 2050. Scenario 2 will be based upon meat consumption leveling off
and staying at the same levels as today for both the years 2030 and 2050. 

8.2.4.2.2 Proactive implementations

This section will investigate what a different development of the diet would lead to in terms of land
area used. According to Bruce (1997) an exclusively vegetarian diet would use about 40% of the
land area compared to the land area that is needed for a mixed diet.  An exclusively vegan diet
would use about 40% of the land area compared to the land area that is needed for a mixed diet.
A less  radical  change  in  diet  is  the  first  step  food  (see  the  section:  Adjustments  for  2015's
conditions). Johansson, (2005) has estimated that the land area used for this diet would take up
about 86% of the land area used compared to the current diet.

Scenario 3 will be based on a successful implementation of the first step diet for the year 2030,
which would result in a reduction of the land area used by 14%. Scenario 3 for the year 2050 will be
based on an additional 14% reduction taking place between the years 2030 and 2050. 

8.2.4.3 Losses due to throwing away of foodstuff

Studies  show that  a  considerable amount  of  produced foodstuffs  is  actually not  consumed and
instead gets thrown away. The foodstuffs that are thrown away constitute a substantial part of land
used to produce all  the foodstuffs.In this section there will  be a presentation of the estimations
regarding food waste and how that will come into effect for the different scenarios in the forecast
section.

One hundred seven kg of foodstuff per person and year is thrown away in Swedish households
according to a survey performed by Statistics Sweden and the Swedish Environmental Research
Institute (Sörme, 2014).

The total direct consumption makes up about 854 kg per person and year. (Own calculations based
on Swedish Board of Agriculture,  2014) Direct food consumption refers to the total  amount of
foodstuffs that is delivered to the households and to catering, as well as producer consumption.
(Swedish  Board  of  Agriculture,  2014)  That  would  mean  that  about  12.5%  of  the  total  food
consumption is wasted: 107/854 = 0.125

The waste in the Swedish households is regarded as being responsible for 67% of total food waste.
Restaurants are regarded as being responsible for about 10% of food waste.  The corresponding
figure for the food industry is 17% (Odell, 2012). That would mean that food waste from restaurants
as a proportion of total food consumption can be estimated by: (10/67 x12.5) = 1.9%.

29



The same calculation for the food industry produces:  (17/67 x 12.5)  = 3.2%. The figure 3.2%
corresponds well to the 3% which the Swedish Board of Agriculture (Lindbom, 2014) estimates to
be wasted in this sector. This estimation has a rather high uncertainty level since there are few
companies in primary production that openly display their figures for waste in their production. The
figure of 3% might therefore be near the low end of the spectrum, which could range from 2-9%
(Lindbom, 2013). In addition to the three sectors household, restaurant, and primary production,
there is 0.5- 1% loss in total foodstuffs that take place at the food stores (Lindbom, 2014).

All the waste from these sectors calculated together adds up to between 16.9% and 23.4% of the
total foodstuff production. The average of the range is 20.2%, which is the figure that will be used
in following calculations. There is, however, a high level of uncertainty in these numbers and the
real figure might lie outside the above stated range.

8.2.4.3.1 Increase of wasted foodstuffs 

The amount  of food waste  has increased over  the past decades  and seems to be continuing to
increase. A study from the end of 1970 estimated that food waste in Swedish households constituted
about 3-4% of the total food consumption. (Lindbom, 2014). In the previous section, 12.5% was
estimated to be wasted at the present time. The calculated increase in wasted foodstuffs is then 12-
16.5% per year.

In a report by the Swedish Environmental Protection Agency (2014) there is a comparison of the
waste between the years 2010 and 2012. The increase of the food waste between these years is 4.9%
per year.

Scenario 1 will be based upon the assumption that the past trend of increasing food waste will
continue.  An  annual  increase  in  food  waste  of  12-16.5%  is  based  on  quite  old  figures.  The
estimation of an annual increase of 4.9% is more current and should therefore also better reflect the
increase for the coming years. An increase of 4.9% per year of household food waste will be used
for the year 2030 and the year 2050.

The increase in land used due to increased waste for scenario 1 in the year 2030 is calculated as
follows:

0.049 x 15 x 12.5 = 9.2%, where 1.049 is the percentage increase per year, 15 is the number of
years from 2015-2030, and 12.5 is the land use in percent of the total agricultural land that is used
due to the household’s waste of foodstuffs.

The increase in land used due to increased waste for scenario 1 in the year 2050 is given calculated
as follows:

0.049 x 35 x 12.5 = 21.4% Where 1.049 is the percentage increase per year, 35 is the number of
years from 2015-2050, and 12.5 is the increase of land use in percent due to the household food
waste.

Scenario 2 will  be based upon the amount of waste being kept constant and thereby remaining
unchanged for both the years 2030 and 2050.
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8.2.4.3.2 Proactive implementation

According to the survey performed by Statistics Sweden and the Swedish Environmental Research
Institute, 50% of the household’s food waste is classified as unnecessary, which means that if it was
treated differently it would be fit for consumption (Sörme, 2014). In the primary production by the
food industry it is possible to cut waste by about 50%. This is done by applying a methodology
which  maps  the  manufacturing  process  together  with  an  analysis  of  the  causes  for  the  waste
(Lindbom, 2014).

The total waste from all sectors amounted to 20.2%. If a 50% reduction of the waste could be
achieved, that would mean a 10.1% reduction of wasted foodstuffs. If these foodstuffs are regarded
as reasonably evenly distributed among the different food types, this would lead to a reduction of
land use by 10.1%. The reduction of 10.1% will be used in scenario 3 for both the years 2030 and
2050 in the forecast section.

8.2.4.4 Modifications for the scenarios

Scenario Modified land area for
the year 2030

Modified  land  area  for  the
year 2050

Scenario1 + 21.4 % & +9.2 % +57.3 % & +21.4%

Scenario 2 No modification No modification

Scenario 3:1 -14 % & -10.1 % -14 % & -14 % & -10.1 %

Scenario 3:2 -14 % & -10.1 -14 % & -14 % & -10.1 %
Table. 8. Modification made for the different type of scenarios and years.

8.2.5 Available agricultural land

The land area that is available for agriculture is critical to determining how much foodstuffs can be
produced.  Three factors have been identified in  this  section:  farmland taken out of production,
farmland lost to city growth or infrastructure development, and newly available farmland.
Farmland taken out of production

8.2.5.1 Farmland taken out of production

Farmland that is taken out of production constitutes the largest part of the diminishing available
agricultural land. The result will be a substantially changed landscape with overgrown abandoned
farmland. Farmland lost in this way could potentially be restored, but that would require energy,
time, and money; the more time that has passed, the harder the restoration would be. The following
table displays the development of the agricultural land in Skåne County. 
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Year Arable land Pasture land Total agricultural land
1999 464660 56424 521084
2003 455448 58889 514337
2005 457318 60359 514337
2007 452440 57632 510072
2010 448804 57208 506012
2013 444413 55984 500397
Change in %
from 1999 to 2013

-4.36% -0.78% -3.97%

Table. 9.  The total agricultural land, arable land and pasture land in hectares in Skåne County for selected years of 1999-2013
(Swedish Board of Agriculture, 2004, 2006, 2007, 2008, 2011, and 2013).

The area of pasture land has not change much when seen over the whole time period of 14 years.
Arable land has diminished by about 0.3% per year. That might seem insignificant, but if the same
linear  decrease continued up to the years  2030 and 2050,  there would be a  5.3% reduction in
farmland by the year 2030 and an 11.5% reduction in farmland by the year 2050. However, the
decline in farmland might happen faster still. In the long term it is estimated that around 20-50% of
agricultural  companies  in  Sweden  will  be  unprofitable.  The  companies  that  will  be  the  most
exposed to  this  development  are  dairy companies.  (Sweden facing climate change– threats  and
opportunities. 2007)

This  development  is  to  a  large  extent  driven  by economics.  The  land  is  mainly  taken  out  of
production because it is no longer profitable to farm. The Common Agricultural Policy (CAP) is a
free trade agreement within EU which among other things regulates procurement of foodstuffs; it is
another  force that  is  responsible  for  this  development.  Because  of  CAP, a  municipality cannot
decide completely freely that it would like to buy solely locally produced foodstuffs; that would not
be in line with the non-discrimination and equal treatment principle which is in the regulations of
public procurement. (Granvik, 2012) This regulation has the consequence that

it is in direct conflict with other national and local policies regarding, e.g. animal
welfare, environmental issues, and local food issues that also are needed to take
into consideration in the procurement process.” (Granvik, 2012) 

There are, however, ways around this, for instance by making orders of procurement at volumes
that are more suitable for local producers. However, if a non-local producer makes a better price,
the municipalities are liable to choose that producer.

Since this development can be said to be driven by economics, it is not directly involved in altering
the physical conditions. A potential land decrease will therefore not be included when generating
the scenarios in the forecast section. However, the magnitude of the decrease in agricultural land
which is caused by economic factors might very well surpass the effects of many of the other five
variables being investigated in this thesis. 

8.2.5.2 Farmland lost to city growth or infrastructural development

The farmland that  is  lost  due to city or infrastructure development  could be regarded as small
compared to the farmland that is lost because it is taken out of production. However, locally this
loss could be substantial and the agricultural land that is lost is almost exclusively located in the
immediate  surroundings  of  a  city.  When  creating  a  localized  food  production  system,  this  is
certainly agricultural land that would be good to keep. The land that is being exploited is often of a
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high quality with fertile soil; this is in contrast to the land that is taken out of production, which is
most  of  the  time the  least  productive  land.  Agricultural  land loss  due  to  city  or  infrastructure
development is a mostly irreversible alteration. Ones you have raised a building on the land it is
basically impossible to go back to farming the land again. Farmland that has been taken out of
production, on the other hand, can with some effort be used for production again. 

Fig. 2. Cumulative exploitation of agricultural land for city development for the years 1960-2010 for the whole of Sweden. (Statistics
Sweden, 2014) 

Skåne County is one of the areas in which the transformation of farmland has taken place at a
relative large scale. The  Cumulative exploitation of agricultural land for city development in the
years 1960-2010 for the whole of Sweden can be seen in fig. 2. In the region of Skåne County it is
estimated that around 10-15% of the best farmland already is gone due to city and infrastructure
development. (Den goda Jorden, 2014)
In  the  years  1998-2005  over  1,000  hectares  of  agricultural  land  was  exploited  for  city  and
infrastructure development. The corresponding figure for the five year period between the years
2006-2010 was  762 hectares  of  agricultural  land exploited.  Only 36 hectares  of  that  land was
grazing land, the rest was agricultural land. Skåne is the county with the highest exploitation figure
in actual figures and in this time period 24% of all the exploited land in Sweden was located in
Skåne County. Significant for Skåne is that a large proportion of all the new exploitation is done on
agricultural land. Of the total amount of area for new construction, 32% is on agricultural land. That
is the largest proportion in the whole country and is significantly higher than the national average,
11%, which makes Skåne one of the most exposed areas in Sweden for this type of exploitation
(Börjesson, 2006). 

Year 1998 1999 2000 2001 2002 2003 2004 2005 unknown total

Total land
area.

26 54 285 80 79 105 138 58 170 916

Table. 10. Exploited land area in Skåne County in the years 1998-2005 in hectares (Börjesson, 2006). 
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Of the exploited land,  77 % is  classified as agricultural  land,  1% as  pasture land and 22% as
unknown. On average 114.5 hectares were lost each year

Year 2006 2007 2008 2009 2010 Total

Total land. 
area

148 211 196 120 89 763

Table. 11. Exploited land area in Skåne County in the years 2006-2010 in hectares (Edman, 2013).

Of the exploited land, 95% is classified as agricultural land, 0% as pasture land and 5% as unknown
land. On average 152.6 hectares were lost each year. 

8.2.5.2.1 Exploited land area not accounted for

There is also a substantial amount of land that is not accounted for in the studies made by the
Swedish Board of Agriculture. Other exploitation of land area, in addition to construction of houses,
such as use for parks, green areas, or land that has been taken out of production because of a
worsening conditions for farm layout, is not accounted for. Neither included in the statistics are
recreational areas such as golf courses and soccer fields. For instance, in 2010 Sweden’s collective
golf courses occupied an area of around 36,000 hectares (Statistics Sweden, 2013) and an average
golf course occupies around 70 hectares. (Strandberg, 2006) 

Regarding  the  construction  of  motorways  there  are  a  number  of  different  areas  that  are  not
accounted for such as central  reserve,  the surface between roads,  and the surfaces where noise
barriers are raised. In studies made of urban development it is shown that approximately 10% of the
total  area is  needed for the road network.  If  the same is  true for construction outside of urban
development you would have to add an additional 10% to the exploited areas that are used for
buildings.  The amount  of  exploited  land that  is  not  covered  by the statistics  may therefore  be
substantial. An additional 20% will be used for the exploited land to cover the land area that is not
accounted for in the statistics, however this figure is uncertain.

8.2.5.2.2 Predictions of future exploited land

How much land is exploited is strongly linked to how the population grows. In the time period
between 1998-2010 there was an increase of the population by 126,726 people. In the same time
period 1,679 hectares of agricultural land was exploited. If one relates these figures to each other it
means that an increase of about 75 people gives rise to 1 hectare of exploited land. 

In the section on population size, different forecasts estimate that the population will increase by
between 131,469 and 264,092 people by the year 2030; by the year 2050 the population is predicted
to increase by between 229,425 and 545,092 people (see the section: population size). With the
same correlation, that 75 people give rise to 1 hectare of exploited land, the population increase for
the year 2030 would give rise to somewhere between 1,742 and 3,499 hectares of exploitation. With
an increase of 20% in exploited land which is uncounted for, this adds up to 2,090 - 4,199 hectares.
For the year 2050 the equivalent figures would be between 3,040-7,221 hectares of exploitation.
With an increase of 20% in exploited land which is uncounted for this adds up to 3,648 – 8,666.
These figures will later be used in scenario 1 and scenario 2 in the forecast section.
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8.2.5.2.3 Proactive implementation

One strategy to prevent farmland from being exploited is by strengthening the protection of the
farmland by legislation. This would be done by declaring that maintaining the most productive land
is a national interest. This would however not protect all the farmland that is at risk for exploitation.
(Andersson, 2013)

Another alternative would be to use an economic instrument.  This would be done by trying to
correct  the problem of  farmland that  is  incorrectly priced.  In  the Czech Republic,  Poland,  and
Slovakia there is a system with fees for the exploitation of farmland, which guides the actor toward
land of low farm quality with low fees. (Andersson, 2013)

Increasing density of the cities could, when possible, be prioritized instead of exploiting farmland
and  expanding  city  sprawl.  All  these  suggestions  will  however  only  make  an  unsustainable
development less unsustainable. For a truly sustainable development to occur, exploitation would
need to stop completely. In scenario 3 a total stop has been implemented.

8.2.5.3 Newly available farmland

The best farmland is generally already exploited. Skånes' wetlands have in the past been subjected
to exploitation with the result of a loss of biodiversity. Approximately 90% of the wetlands in Skåne
County are already gone. These areas are one of the most species-rich places in Sweden. (Löfroth,
1991) There is a high risk that the creation of new farmland would be at the expense of some nature
type,  such  as  forests  or  fields,  with  a  result  of  a  biodiversity  loss  and  a  lessening  ability  of
ecosystem  service.  Thereforeno  land  will  be  regarded  as  available  for  conversion  into  new
farmland.

8.2.5.3.1 Proactive implementation

The farmland that has been taken out of production in the last 15 years will be restored by the year
2030 and 2050. The amount of land that is in question is 20,687 hectares minus 1,679 hectares that
were lost due to city growth and infrastructure development. This amounts to 19,008 hectares. (The
figures are based on the data from table 6 in the section “farmland taken out of production.”) If the
restoration takes place at a gradual pace up until the year 2050, 8,146 hectares would be restored by
the year 2030 and the full 19,008 hectares by the year 2050. In Scenario 3 this land will be added to
the available land area.

8.2.5.4 Modifications for the scenarios

Scenario Modified land area year
2030 (hectares)

Modified land area year
2050 (hectares)

Scenario1 -4199 -8666

Scenario 2 -2090 -3648

Scenario 3:1 +8146 19008

Scenario 3:2 +8146 19008
Table. 12. Modification made for the different type of scenarios and years.
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8.2.6 The scenarios in the forecasts for the year 2030 and 2050

The  four  scenarios:  scenario  1  –  disadvantageous  development,  scenario  2  –  advantageous
development,  scenario  3:1  –  disadvantageous  development  with  proactive  implementations  and
scenario 3:2 – advantageous development with proactive implementations will be presented below. 

8.2.6.1 Scenario 1 - disadvantageous development

8.2.6.1.1 Year 2030

The population at this time is estimated to be 1,553,000 people
The available agriculture land for the year 2030 will be 500,397 – 4,199 = 496,198 hectares.
For the variable of the transition toward a sustainable agricultural system, the figure of a 66.7%
increase in land area will be used. 

For the variable of climate change, the figure of a 25% increase in land area will be used.

For the variable of production and consumption there are two sections that are in effect: what is
grown and losses due to throwing away of foodstuffs.  For the part  of what is grown, a 21.4%
increase in land area will be used for the increase in meat consumption. For the part of losses due to
throwing away of foodstuffs the figure 9.2 % increase in land area will be used.

The average amounts of hectares needed to sustain one person for a year is calculated as follows:

(0.5 x 1.667 x 1.250 x 1.092 x 1.214) = 1.38 hectares, where 0.5 is the average number of hectares
needed to sustain one person for a year. The other figures are the modifications described above.

With these conditions 359,564 people could be sustained in the year 2030. That would constitute
23.2% of the population at that time. 

8.2.6.1.2 Year 2050

The population at this time is estimated to be 1,834,000 people

The available agricultural land for the year 2050 will be 500,397 – 8,666 = 491,731 hectare.

For the variable of the transition toward a sustainable agricultural system the figure of a 66.7%
increased of the land area will be used. 

For the variable of climate change the figure of an 11.1% increase of land area will be used.

For the variable of production and consumption there are two sections that are in effect: what is
grown and losses due to throwing away of foodstuffs.  For the part  of what is grown, a 57.3%
increase of land area will be used for the increase in meat consumption. For the part of losses due to
throwing away of foodstuffs the figure of an increase in land area by 21.4% will be used.

The average number of hectares needed to sustain one person for a year is calculated as follows:

(0.5 x 1.667 x 1.111 x 1.214 x 1.573) = 1.77 hectares, where 0.5 is the average number of hectares
needed to sustain one person for a year. The other figures are the modifications described above.

36



With these conditions 277,814 people could be sustained in the year 2050. That would constitute
15.1% of the population at that time. 

8.2.6.2 Scenario 2 - advantageous development 

8.2.6.2.1 Year 2030

The population at this time is estimated to be 1,420,377 people

The available agricultural land for the year 2030 will be 500,397 – 2,090 = 498,307 hectares.

For the variable of the transition toward a sustainable agricultural  system, the figure of a 25%
increase in land area will be used. 
For the variable of climate change the figure of a 16.7% decrease in land area will be used.

There will no modification for the variable production and consumption for either of the sections;
what is grown and losses due to throwing away of foodstuff. 

The average number of hectares needed to sustain one person for a year is calculated as follows:

0.5 x 1.25 x 0.833 = 0.52 hectares, where 0.5 is the average number of hectares needed to sustain
one person for a year. The other figures are the modifications described above.

With these conditions 958,283 people could be sustained in the year 2030. That would constitute
67.5% of the population at that time. 

8.2.6.2.2 Year 2050 

The population at the time is estimated to be 1,518,333 people

The available agricultural land for the year 2030 will be 500,397 – 3,648 = 496,749 hectares.

For the variable of the transition toward a sustainable agricultural system, the figure of a 25 %
increase in land area will be used. 

For the variable of climate change the figure of a 23.1 % decrease in land area will be used.

There will no modification for the variable production and consumption for either of the sections;
what is grown and losses due to throwing away of foodstuff. 

The average hectares needed to sustain one person for a year is calculated as follows:

(0.5 x 1.25 x 0.769) = 0.48 hectares, where 0.5 is the average number of hectares needed to sustain
one person for a year. The other figures are the modifications described above.

With these conditions 1,033,548 people could be sustained in the year 2050. That would constitute
68.1% of the population at that time. 
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8.2.6.3 Scenario 3:1 - disadvantageous development with proactive implementations

8.2.6.3.1 Year 2030

The population at this time is estimated to be 1,553,000 people

The variable of available agricultural land includes the two sections of farmland lost to city growth
and infrastructural development and farmland taken out of production. The farmland that is lost to
city growth and infrastructural development will  be reduced to zero.  The farmland that will  be
restored is 8,146 hectares. 

The available agriculture land for the year 2030 will thus be 500,397 + 8,146 = 508,543 hectares.
Shifting a proportion of the agricultural production towards permaculture would give rise to a 3.1%
decrease in land area use. 

For the variable of climate change there will be no proactive implementation. 

The variable of production and consumption includes two sections: what is grown and losses due to
throwing away of foodstuffs. The section of what is grown will be based upon the assumption that
the  meat  consumption  does  not  increase  and  that  the  diet  first  step  food  is  successfully
implemented. The result would be that the increase of 21.4 % in land area would not take place and
instead there would be a reduction in land area of 14%.

For the section of throwing away of foodstuffs the increase of 9.2 % land area would not take place
and instead there would be a reduction of 10.1 % of the land area. 

Scenario 1 for the year 2030 produces the following figures: (0.5 x 1.667 x 1.250) = 1.04 hectares.
These are the changes implemented in scenario 1 for the year 2030 without the increase from meat
consumption and the increase of food waste.

With the proactive changes added in scenario 3, the formula is as followa: (0.5 x 1.667 x 1.250 x
0.969 x 0.86 x 0.899) = 0.78 hectares

With these conditions 651,978 people could be sustained in the year 2030. That would constitute
42.0% of the population at that time. 

8.2.6.3.2 Year 2050

The population at the time is estimated to be 1,834,000 people

The variable of available agricultural land includes two sections: farmland lost to city growth and
infrastructural development and farmland taken out of production. The farmland that is lost to city
growth and infrastructural development will be reduced to zero. The farmland that will be restored
is 19,008 hectares. 

The available agriculture land for the year 2030 will  therefore be 500,397 + 19,008 = 519,405
hectares.

Shifting a proportion of the agricultural production towards permaculture would give rise to a 7.2%
decrease in land area use.
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For the variable of climate change there will be no proactive implementation. 

The variable of production and consumption includes two sections; what is grown and losses due to
throwing away of foodstuffs. The section of what is grown will be based upon the assumption that
the meat consumption will not increase and that the diet first step food is successfully implemented.
The result would be that the increase of 57.3% in land area would not take place, and instead there
would be a reduction in land area of 14% by the year 2030. An additional implementation of the
percentage changes in the first step food will be applied until the year 2050 which would result in
an additional decrease of 14% in land area use.

For the section of throwing away of foodstuffs the increase of 21.4% in land area would not take
place and instead there would be a reduction of 10.1% in land area use.

Scenario 1 for the year 2050 produces the following figures (0.5 x 1.667 x 1.111) = 0.926 hectares,
these are the changes implemented in scenario 1 for the year 2030 without the increase from meat
consumption and the increase of food waste.

With the proactive changes added in scenario 3, the formula is calculated thusly: (0.5 x 1.667 x
1.111 x 0.928 x 0.86 x 0.86 x 0.899) = 0.57 hectares. 
With these conditions, 909,038 people could be sustained in the year 2050. That would constitute
49.6% of the population at that time. 

8.2.6.4 Scenario 3:2 - advantageous development with proactive implementations

8.2.6.4.1 Year 2030

The population at the time is estimated to be 1,420,377 people 

The variable of available agricultural land includes the two sections: farmland lost to city growth
and infrastructural development and farmland taken out of production. The farmland that is lost to
city growth and infrastructural development will be reduced to zero. The farmland that has been
restored is 8,146 hectares. 

The available agriculture land for the year 2030 will be 500,397 + 8,146 = 508,543 hectares.

Shifting a proportion of the agricultural production towards permaculture would give rise to a 3.1%
decrease in land area use.

The variable of production and consumption includes two sections: what is grown and losses due to
throwing away of foodstuff. The section of what is grown will be based upon that the diet first step
food is successfully implemented. The result would be a reduction in land area use of 14%.

For the section of throwing away of foodstuff there would be a reduction of 10.1% in land area use
Scenario 2 for the year 2030 produces the following figures: (0.5 x 1.25 x 0.833 = 0.52)
These are the changes implemented in scenario 2 for the year 2030.

With the proactive changes added in scenario 3 the formula is given by (0.5 x 1.25 x 0.833 x 0.969
x 0.86 x 0.899) = 0.39 hectares. 

With these conditions 1,303,956 people could be sustained in the year 2030. That would constitute
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91.8% of the population at that time. 

8.2.6.4.2 Year 2050 

The population at the time is estimated to be 1,518,333 people

The variable of available agricultural land includes the two sections of farmland lost to city growth
and infrastructural development and farmland taken out of production. The farmland that is lost to
city growth and infrastructural development will be reduced to zero. The farmland that has been
restored is 19,008 hectares. 

The available agriculture land for the year 2050 will be 500,397 + 19,008 = 519,405 hectares.

Shifting a proportion of the agricultural production towards permaculture would give rise to a 7.2%
decrease in land area use. 

For the variable of climate change there will be no proactive implementation. 

The variable of production and consumption includes two sections; what is grown and losses due to
throwing away of foodstuff. The section of what is grown will be based upon the assumption that
the  meat  consumption  does  not  increase  and  that  the  diet  first  step  food  is  successfully
implemented. The result would be a reduction in land area of 14% by the year 2030. An additional
implementation of the percentage changes in the first step food will be applied up until the year
2050 which would result in an additional decrease of 14% in land area use.

For the section of throwing away of foodstuff there would be a reduction of 10.1% in land area use.

Scenario 2 for the year 2050 produces the following figures (0.5 x 1.25 x 0.769) = 0.48.

With the proactive changes added in scenario 3 the formula is calculated thusly: (0.5 x 1.25 x 0.769
x 0.928 x 0.86 x 0.86 x 0.899) = 0.30 hectares.

With these conditions 1,751,441 people could be sustained in the year 2050. That would constitute
115.4% of the population at the time. 

8.2.6.5 Forecasts scenarios summary 

Scenario Self-sufficiency level 
2030

Self-sufficiency level 
2050

Scenario 1 23.2 % 15.1 %

Scenario 2 67.5 % 68.1 %

Scenario 3:1 42.0 % 49.6 %

Scenario 3:2 91.8 % 115.4%
Table. 13. The percentage of the population that would be able to be sustained in the respective scenario.

The variations in the self-sufficiency level are high. In the year 2030 it varies from 23.2% to 91.8%
and  for  the  year  2050  it  varies  from  15.1%  to  115.4%. In  scenario  1  - disadvantageous
development, the level of self-sufficiency is markedly low for both 2030 and 2050. The difference
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in  self-sufficiency levels  between  scenario  1  - disadvantageous  development  and  scenario  2  -
advantageous development  is  quite  substantial.  For  2030 it  is  44.3% and 53.0% for  2050.  The
increase in self-sufficiency by the proactive implementations varies between 18.8% and 24.2% for
2030 and between 34.5% and 47.3 % for 2050. In scenario 3:1 - disadvantageous development with
proactive implementations, the proactive implementations where not nearly enough to steer Skåne
County into a state of self-sufficiency. It is only with an advantages development together with
proactive  implementations,  in  scenario 3:2  -  advantageous  development  with  proactive
implementations, that complete self-sufficiency is reached, but only for the year 2050. 

9 Discussion 

9.1 The scenarios perceived from a perspective of sustainable development 
and resilience.

The  result  in  this  thesis  strongly  points  to  it  becoming  harder  to  escape  the  notion  that  truly
sustainable development would have to involve both structural and behavioral changes. An example
of structural change is the economic system. There are strong indications that the outcome from
operating under the conditions restrained by the current economic discourse lead to a decreased
level of self-sufficiency. An example of behavioral modification is the level of meat consumption.
Reversing the trend of increased meat consumption to a trend of decreased meat consumption could
end up having one of the biggest impacts on land area use. According to the conditions given in this
thesis, this trend change would give rise to a difference of land area use by 41.2% for 2030 and
112.7 % in the year 2050. Truly sustainable development would question any activity that might
undermine the ability to produce enough foodstuffs for the population in the future, whether this
activity is connected to a structural problem or a behavioral one.

Another  aspect  that  is  quite  clear  is  that  the  uncertainty  is  high  concerning  how favorable  or
unfavorable the future conditions will be regarding the possibility for food production in Skåne
County.  To  prepare  for  a  future  with  such a  high  uncertainty,  building  resilience  could  be  an
important strategy to be less dependent on future developments that are both hard to predict and
influence. By localizing the food production one would have greater control over this vital aspect of
life and achieve higher resilience. When transitioning to a sustainable agricultural system, it could
be  considered  intelligent  to  also  make that  new system resilient.  Abandoning the  use of  finite
resources such as fertilizers and fossil fuels lies within the concept of sustainable development. To,
in addition, create a resilient system would mean eliminating as many external dependencies as
possible.  For  the  dependencies  that  still  might  be  necessary  it  would  mean  diversifying  these
dependencies and by those means decrease the exposure to future shocks and disturbances. 

9.2 Future research

From a scientific point of view there is certainly a lot of research that could be done to reduce some
of the uncertainties that are in effect for these types of forecasts. That would, however, only help to
specify  the  predicament  that  we  are  in.  It  might  therefore  be  more  fruitful  to  invest  research
resources  into  discovering  how  different  types  of  mitigating  strategies  could  be  implemented.
However, that requires there being sufficient consensus on not only the problem's definition, but
also  that  it  is  a  problem in  the  first  place.  The discussion  regarding  self-sufficiency and food
security does not make the news or enter the agenda in the political discourse. For that reason,
maybe it is research on how to make that happen that is needed the most. 
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