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Abstract: Agricultural land is crucial for the production of food and is, thereby, directly connected
to food security. Agriculture is threatened by a multitude of hazards, such as climate change,
peak oil, peak soil and peak phosphorus. These hazards call for a more resilient food system that
can deliver food security for the global population in the future. In this paper, we analyse the Baltic
Sea region’s ten European Union (EU) member states, investigating which trends are to be found in
statistics between 2005 to 2016 on the development of agricultural land. In our paper, we analyse
these trends of agricultural land by looking at three categories of data: (1) utilised agricultural area,
(2) number of farms and (3) agricultural labour input. The results showed a trend that agricultural
land is increasingly dominated by large farms, whilst over 1 million predominantly small farms
have disappeared, and agricultural-labour input has dropped by more than 26%. These trends point
towards a mechanisation of production, where larger and less labour-intensive farms take over
production. This could partly be due to the EU common agricultural policy, which tends to favour
large farms over small. Further, we argue for the importance of farm-size diversity, and about the
dangers to food security that a system that is dominated by large farms possesses. Lastly, we conclude
that the concept of resilience needs to be better included in policy development and food-system
planning, and that more research needs to be done, analysing how existing agricultural policies
impact the parameters studied in this paper.

Keywords: agricultural land; food security; farm scale; Baltic Sea region; EU; resilience; farm labour;
industrialised farming; climate change

1. Introduction

Agricultural land produces food, and it is crucial to understand its structures and trends in
relation to the food system as a whole. Recent research and statistics showed that land available for
growing food is generally decreasing, which challenges the current agricultural system to provide
sufficient access to food [1]. Increased competition concerns other factors than the production of food,
where agricultural land is also being used in the production of fibre and bioenergy, as well as being
exploited for buildings and roads in the era of urban sprawl. Further research suggested that the
loss of agricultural land and its global impact are increasingly unstable from the perspectives of the
effects of climate change and the ongoing degradation of natural resources [2,3]. In the last decade,
agricultural policy has been confronted to a higher degree than ever before by challenges related to
climate change, peak oil [4], peak soil [5] and peak phosphorus [6]. Sustaining the management of
agricultural land is a vital issue in feeding the population [2,7,8].
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1.1. Trends and Challenges

As long as urban populations continue to grow, the challenge of maintaining food security is
increasing. In the “How to feed the world 2050” report [2], calculations showed a need for a 70%
increase in food production by 2050. This would require 100-250 million hectares more of agricultural
land to cover the lack of food for an estimated world population of more than nine billion people by
then. At the same time, it is as well envisaged that different crises can occur in current times and will
also occur in the future, affecting food security. Since the global food system is dependent on its supply
chain to a great extent, a crisis, such as climate change and global pandemics, could lead to restrictions
in the global food market, leading to shortages of food. The COVID-19 pandemic is an example of a
crisis that disrupted the food-supply chain, affecting the food security of the poor [9,10]. According to
the World Food Program (WFP), 265 million people living in low- and middle-income countries are
estimated to live under severe pressure and will suffer from a shortage of food by the end of 2020 [11].

With an increase in world population, urbanisation, pressure on the ecological systems, and kinds
of crises, such as pandemics, it is crucial to work for more sustainable and resilient food systems,
closer to the consumer, especially in urban settings [12-14]. Scholars claim for a more balanced
situation between the current domination of global loops of food systems and regional and local loops.
Developing more sustainable and resilient food systems on different scales is crucial in securing access
to food today and in the future, in times of peace, crisis and even war [15-23].

1.2. Agricultural Land in the Context of Resilience for Food Security

The concept of food security was introduced in 1974, defined by the World Food Conference as
the availability of basic food items and their price stability on an international and national level [24].
About two decades ago, 200 definitions of food security were found in the literature [25]. In a report
by the Food and Agricultural Organization (FAO), International Fund for Agricultural Development
(IFAD) and World Food Program (WFP), food security was defined as a “situation that exists when all
people, at all times, have physical, social and economic access to sufficient, safe and nutritious food
that meets their dietary needs and food preferences for an active and healthy life”. Four food-security
dimensions can be identified in this definition: food availability, economic and physical access to food,
food utilisation and stability over time [26]. For this paper, the latter interpretation is stressed, with a
focus on the stability aspects of food security related to agricultural land. The 2020 edition of the
Global Report on Food Crises states that, in 55 countries and territories, the situation by the end of
2019 was that 135 million people faced acute food insecurity. In addition, 183 million people live in
stressed food-insecurity conditions, making them a risk group for future severe food insecurity [27].

Various crises, currently and in the future, challenge the food security of the global population.
Crises, such as climate change and global pandemics, may lead to shocks that disrupt the crucial
functions of socioecological systems and their agents, threatening and challenging food security.
Two types of shocks are discussed in the literature, covariate shocks, such as floods or drought that
affect a high number of people at the same time, and idiosyncratic shocks, affecting individuals or
households, such as diseases or death [28]. In light of the crises of today, such as the pandemic,
climate change and the decrease in natural resources and ecosystem services, covariate shocks could
be predicted to even increase in the future, resulting in decreased food security. This sets policy and
planning for more resilient food systems at the very centre of the current political agenda.

The concept of resilience has been adopted in several disciplines and by several scholars since
Holling’s influential published paper [29]. Resilience has been central in the policy discourse for
sustainable development for more than a decade [30,31]. Moreover, it is used in different contexts
related to planning, such as resilient food systems for food security [7]. Resilience in a food-planning
context suggests there being socioecological-political systems that hold a given adaptive capacity to
relieve disturbances, mitigated by actors learning and understanding the interplay within a system [7].
It is crucial to understand the robustness and weaknesses of food systems and their ability to adapt in
times of crisis and shocks [32-34].
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A closely related concept is localisation, which is a process of adaptation where the aim is to
increase the capacity of regions and local areas, such as municipalities and their actors in building
resilience. Localisation means to increase the geographic proximity of production, processing and
consumption. Closer food loops means to focus on smaller scales of food systems, such as regions
and local areas, rather than global food systems [16,18,19,22,23,35]. Scholars consider this approach as
food systems where social, ecological relations are embedded to a greater extent when compared with
industrialised global food systems [36-39].

Béné et al. [40] suggested a resilience framework where capacity is the key concept. Three types
of actions related to capacity in building resilience in times of shocks were presented: what to do
to assist the system when a shock occurs; what to do to support the system to adapt and decrease
the exposure of the shock; and what to do to transform the system to not be vulnerable to the same
type of shocks. In creating long-term resilience, the last kind of capacity, transformative capacity,
refers to the required prerequisites on the system level for change [40,41]. This paper suggests that
adaptive capacity between local actors and transformative capacities in relation to agricultural land
includes medium- and long-term mechanisms to develop robustness and resilience in building food
security. Adaptive means the ability of actors in a system to cope with change [42]. Pingali et al. [34]
suggested four strategies in improving the resilience of a food system: building the farmers’ ability
to adapt and reorganise in times of crisis; strengthening the diversity of the food system; rebuilding
local institutions and traditional support networks; and reinforcing local knowledge about farming.
Focusing on reconstructing the capacity of communities to find rapid and flexible solutions to occurring
problems and crises gives the local level a crucial role, having significant influence in improving the
resilience potential of food systems. Protecting and promoting biodiversity in our existing agricultural
systems is also a vital issue to make food systems more resilient [43].

1.3. Agricultural Land in European Union (EU) Countries of the Baltic Sea Region

Conditions for producing food are, in general, beneficial in Europe. Agricultural land is found
across the continent and, to a great extent, in close proximity to agglomerations. About half of the land
is used for agricultural purposes regardless of population density. A possible explanation for this is
that the densest areas in population are also the most fertile ones [44]. The current land take is about
252 hectares per day in Europe. The main factor for this happening is due to the urban sprawl [44].
For a decade, the trend in Europe has been an increasing amount seen per resident of artificial surfaces,
roads, buildings, parking lots, etc. [45,46]. The EU has taken the initiative to promote and document
best practices related to limiting, mitigating and compensating for soil sealing across the member
states. In the “guidelines on best practices to limit, mitigate, or compensate soil sealing” [47], the need
for the protection of farmland is stressed.

At the same time, issues regarding the meaning of local food systems were highlighted on the
political agenda. The European Committee of the Regions, acting as the EU’s Assembly of Regions and
Local Representatives, has been stressing for a decade the need for a local perspective related to goals
for more sustainable and resilient food systems. A result of their work is EU regulation [48] that brings
up the importance of short food chains, local food markets and supporting interactions of urban and
rural areas. In the common-agricultural-policy (CAP) reform of 2013, short food-supply chains were
articulated for the first time [49].

One central feature in developing a CAP within the EU in the 1950s was food security and
supplies [50]. However, the CAP is known to favour large- over medium- and small-scale farms [51],
which can be questioned from the perspective of building resilience for food security. In the latest
decades, agriculture in Europe has faced several challenges, such as the need for more sustainable
agricultural systems, increased globalisation, new demands from consumers and, lately, to plan,
prepare and transform into more resilient food systems. It and failures of commodity- and price-based
policies of recent decades have led to different CAP reforms [52]. Agricultural policy is becoming
increasingly territorial related to various internal and external factors, such as farm enlargement,
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multilateral trade negotiations, consumer concerns and environmental impact [53-55]. Since the
agricultural sector is less aided by market-price support, multifunctionality has increased in importance
for regional development. Multifunctional agriculture can be explained by farm diversification in the
sense of focusing on other farm activities than food production, or by specialisation in food production
for increased added value [52].

In 2004, eight countries of central and eastern Europe (the Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Slovakia and Slovenia) joined the EU. Six of those countries are located in
the Baltic Sea drainage basin. In this study, we are specifically looking at countries that entirely or
partly lie within the drainage basin whilst also being an EU member state. Like many other regions,
the Baltic Sea region has a complicated and intertwined history. Throughout the Cold War era, the
region had a distinct division between the democratic market-liberal West and the authoritarian
communist counterpart in the east. For more than half a century, the region was split between two
ideologies with separate goals of societal development. With the region entering a new era after the
Cold War, global sustainability problems have been ever more present [56], and regional responses
were highlighted as a solution to many of these challenges [57-59].

At the same time, there has been ongoing land transformation since the Second World War,
where European agricultural land has been shifting towards large-scale farming [60]. However,
seen from a European perspective, EU countries of the Baltic Sea region still have somewhat
heterogeneous agricultural land, something we explore further in this paper by asking the following
question: What trends are to be found from 2005 to 2016 on the development of agricultural land
in EU countries of the Baltic Sea region? Results are analysed from the perspective of building
resilience and food security. We clarify the trends of three categories of data, describing the total
agricultural area in use, number of farms and agricultural labour input, where data are analysed from
a farm-size perspective.

2. Methodology

2.1. Data Sources and Method of Data Collection

Data in this study came from Eurostat [61,62], which is based on the Farm Structure Survey (FSS)
for 2005, 2007, 2010, 2013 and 2016, and employment data from all years between 2005 and 2016.
The data were compiled and made publicly available by Eurostat, where we analysed the trends of
three categories: (1) utilised agricultural area, (2) number of farms and (3) agricultural labour input.
Utilised agricultural area (UAA) is defined as arable land currently in production, including permanent
crops, grasslands and kitchen gardens. It excludes land in fallow and agricultural land temporarily
used for purposes other than farming [63]. We defined a farm in accordance with Eurostat [64],
summarised as an independently managed unit that grows crops, has animal production, or produces
plant propagation on land. Agricultural labour input (ALI) is measured in annual working units
(AWUs), where one AWU corresponds to one full-time employment for a full year [65].

2.2. Data Analysis Technique

In the datasets, we analysed all ten EU states within the Baltic Sea Region’s drainage basin, namely,
the Czech Republic (CZ), Denmark (DK), Germany (DE), Estonia (EE), Latvia (LV), Lithuania (LT),
Poland (PL), Slovakia (SK), Finland (FI) and Sweden (SE) (Figure 1).
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Figure 1. Map of the study area. Darkly shaded areas, territories of ten European Union (EU) states
within the Baltic Sea drainage basin (marked with thick black border).

Data from the 2005 FSS were selected as part of the starting year in this analysis leading up to the
most recent one in 2016. It was also a period when all ten states had become member states in the
European Union (EU), with most of them joining the EU in 2004. UAA and farm data are divided by
Eurostat into eight size categories. The dataset was divided into the following sizes; 0, <2, 2-4.9, 5-9.9,
10-19.9, 20-29.9, 30-49.9, 50-99.9 and >100 ha. In this text, we describe four categories: 0 ha, small,
medium and large farms, as shown in Table 1.

Table 1. Eurostat categories and our classification.

EUROSTAT Categories Our Definition
Oha 0 ha farms

<2 ha

2-49 ha

5-9.9 ha
10-19.9 ha
20-29.9 ha
30-49.9 ha
50-99.9 ha

>100 ha

Small farms

Medium farms

Large farms
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The analysis consisted of mostly descriptive statistics based on our selected time frame, territorial
boundaries and classification. To compare the ALI of the ten countries, we used the following equation.

(AWU/UAA) * 100 = agricultural labour input per 100 ha.

where we divided the AWU with total UAA for each country and year and multiplied the results with
100 to obtain a comparable result of labour intensity in the region. The results gave us a comparable
number of ALI per hectare.

3. Results

3.1. Utilised Agricultural Area

In the period, some changes in the overall utilised agricultural area could be seen (Table 2). In the
entire region, there was a slight decrease in utilised land (2-6%) except for the three Baltic states and
Slovakia, which all had an increase in UAA. Estonia had the most significant percentage increase
in utilised agricultural land with more than 20%, accounting for an actual increase in hectares of
166,170 ha. Latvia had the most substantial actual increase in hectares, increasing its UAA by 229,200 ha
or 13% of its total UAA in 2005. Lithuania increased its total UAA by 5% or 132,560 ha. The increase in
Slovakia was just over 0.55% of total UAA, which is 10,330 ha. The largest decrease in UAA percentage
was in Sweden, which decreased its UAA by about 5.6% (or by 179,810 ha). The most considerable
reduction in actual hectares was seen in Poland, where 349,230 ha or 2.37% of total UAA disappeared
during the same period. Similar numbers could also be seen in Germany, where 319,900 ha or 1.88%
of total UAA was reduced. On a regional scale, total UAA remained relatively stable, going from
50,749,290 ha in 2005 to 50,177,100 ha in 2016, a reduction of just below 1.13% (Figure 2).

Table 2. Farm composition of utilised agricultural area (UAA) and trends in 20052016 per study country.

Country Utilised Agricultural Area (UAA) Farm Composition and Trends Appendix A

In the Czech Republic (CZ), a majority (93%) of
UAA has belonged to large farms since 2016.
This percentage has remained fairly constant
since that period, with no major changes in UAA
percentage. Actual hectares belonging to large
farms decreased (—95,330 ha). The general trend
showed that UAA belonging to medium farms
increased slightly, both in terms of percentage of
total UAA and actual increase of ha. UAA
belonging to small farms decreased with about
0.5% of the total UAA or by 20,420 ha. Total UAA
decreased slightly in 2005-2016.

In Denmark (DK), a majority (85%) of UAA has
belonged to large farms since 2016. This is an
increase from 76% in 2005. This increase can also
be seen in the actual increase in hectares (182,320
ha), mainly due to the increase in UAA belonging
to farms of over 100 ha. The general trend
showed that UAA belonging to small and
medium farms is decreasing both in UAA
percentage and actual ha. Total UAA decreased
during the period by about 4.5%.

In Germany (DE), a majority (79%) of UAA has
belonged to large farms since 2016. This is an
increase from 73% in 2005. This increase can also
be seen in the actual increase in hectares (888,580
DE 98.12% ha). The general trend showed that UAA Figure A3
belonging to small and medium farms is
decreasing both in UAA percentage and in actual
ha. UAA decreased during the period by
about 1.9%.

cz 97.12% Figure Al

DK 95.56% Figure A2
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Table 2. Cont.

Country Utilised Agricultural Area (UAA) Farm Composition and Trends Appendix A

In Estonia (EE), a majority (85%) of UAA has
belonged to large farms since 2016. This is an
increase from 73% in 2005. The increase can also be
seen in the actual increase in hectares (240,090 ha).
The general trend showed that UAA belonging to
small and medium farms is decreasing both in
UAA percentage and actual ha, whilst the overall
UAA increased during the period by over 20%.

In Latvia (LV), a majority (67%) of UAA has
belonged to large farms since 2016. This is an
increase from 43% in 2005. This increase can also be
seen in the actual increase in hectares (565,090 ha).
The general trend showed that UAA belonging to
small and medium farms is decreasing both in
UAA percentage and in actual ha. Overall, UAA
increased during the period by about 13%.

In Lithuania (LT), a majority (63%) of UAA has
belonged to large farms since 2016. This is an
increase from 37% in 2005. This increase can also be
seen in the actual increase in hectares (821,620 ha).
The general trend showed that UAA belonging to
small and medium farms is decreasing both in
UAA percentage and in actual ha. Overall UAA
increased during the period by about 4%.

In Poland (PL), a majority (40%) of UAA has
belonged to medium farms since 2016. This is a
decrease from 41% in 2005. This decrease can also
be seen in the actual decrease in hectares (—271,920
ha). The general trend showed that UAA belonging
PL 97.63% to small and medium farms decreased during the Figure A7
period both in UAA percentage and in actual ha.
At the same time, UAA belonging to large farms
has been increasing both in percentage (from 23%
to 32%) and actual hectares (1,085,010 ha). Overall,
UAA decreased during the period by about 2.5%.

In Slovakia (SK), a majority of UAA has belonged
to large farms (92%) since 2016. This is a decrease
from 94% in 2005. The decrease can also be seen in
the actual decrease in hectares (—29,910 ha). The
general trend showed that UAA belonging to

SK 100.55% medium farms increased both in percentage (from Figure A8
2.75% to 5%) and actual hectares (43,350 ha). Small
farms have been decreasing both in percentage
(from 3% to 2.9%) and actual hectares (—3110 ha).
Overall, UAA remained stable during the period,
with a slight increase of just over 0.5%.

In Finland (FI), a majority of UAA has belonged to
large farms (67%) since 2016. This is an increase
from 49% in 2005. This increase can also be seen in
the actual increase in hectares (377,440 ha). The
general trend showed that UAA belonging to small
and medium farms decreased both in percentage
and actual hectares. Overall, UAA decreased
during the period by almost 3%.

EE 120.05% Figure A4

LV 113.47% Figure A5

LT 104.47% Figure A6

FI 97.13% Figure A9

In Sweden (SE), a majority of UAA has belonged to
large farms (76%) since 2016. This is an increase
from 71% in 2005. The increase can also be seen in
the actual increase in hectares (23,920 ha). The
general trend showed that UAA belonging to
medium farms decreased both in percentage (from

SE 94.37% 24% to 19%) and actual hectares (—204,300 ha). Figure A10
UAA belonging to small farms remained fairly
stable during the period, even increasing slightly,
both in percentage (from 4.2% to 4.6%) and in
actual hectares (570 ha). Overall, UAA decreased
the most of all countries in this study, dropping
during the period by almost 6%.
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Figure 2. Total utilised agricultural area (UAA) of ten European Union (EU) countries in the Baltic Sea
region. Each layer indicates one country in the study. The number at the top of the graph shows the
total UAA of the ten countries.

Broken down into the eight Eurostat categories, we can see that, over time, all countries had
an increase in UAA belonging to large farms, and most states had a decrease in UAA belonging to
medium farms, except for the Czech Republic and Slovakia that showed opposite trends (Figure 3).
UAA belonging to small farms decreased all over the region, except for Sweden, which had a slight
increase of 570 ha. All countries except for Poland had the majority of their agricultural land taken up
by large farms (Table 2). States with the highest percentage of UAA for large farms were the Czech
Republic (93%) and Slovakia (93%). Although several of the countries showed minor differences
(Table 2), the major trend in the region was that UAA belonging to large farms increased. In contrast,
UAA belonging to small and medium farms decreased, indicating a possible transformation towards
more large-scale farming practices throughout the region (Figure 3).

1] 23,920

SE -204,300
570
377,440

FI -414,520)

28,980

-29,910(]
SK [J43,350

3,110
1,085,010

PL

O Large farms
LT

[0 Medium farms
v

M Small farms

240,090

-32,340|

DE -938,100)
-270,360)

EE .41,5w|i

888,580

182,320
DK 261,420
-13,970)
95,330
cZ 13,390
20,420
-1,500,000 -1,000,000 -500,000 0 500,000 1,000,000 1,500,000

Hectars

Figure 3. Differences in UAA in 2005-2016, broken down into classifications of small, medium and
large farms, showing how each class in each country changed its UAA coverage during the period.
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3.2. Number of Farms

The total numbers of farms were derived from Eurostat [62] and are presented in actual numbers
of farms. The data also included 0 ha farms, which are those that during the FSS had no active UAA
but still practised some farming [64].

All countries showed an overall decline in the number of farms, with a regional decrease of 41%.
Primarily, small and medium farms have been disappearing, whilst the number of large farms has
been increasing in all countries but Sweden and Denmark, where they decreased by 17% and 25%,
respectively (Table 3 and Figure 4a,b). However, in both Sweden and Denmark, the largest farms
(>100 ha) have been increasing (Table 2). As shown in Table 2, all countries had an overall decline in
the number of farms, ranging between 63% and 17%. In actual numbers, the most substantial decrease
took place in Poland, where over 1 million small farms and more than 30 thousand medium farms
disappeared in the period. Slovakia (—45,000), Latvia (—50,000), Lithuania (—88,000) and Germany
(=79,000) also showed significant decreases in small farms, along with a big reduction in medium
German farms (—37,000).

Table 3. Difference in percentage in farm categories for each country and the entire region.

0 ha Small Medium Large All farms

SE —24% —9% —22% —17% —-17%
FI —4% —43% —38% 10% —30%
SK —-18% ~74% 93% 28% —63%
PL —48% —49% —9% 66% —43%
LT 217% —45% —38% 83% —41%
Lv —46% —56% —29% 39% —46%
EE 933% —55% —32% 30% —40%
DE 197% —55% —23% 0% -29%
DK 110% —22% —44% —25% —32%
cz —66% —62% 5% 12% —37%
Region -18% —50% -19% 9% —41%

[ Large farm
[ Medium farms
M Small farms

EE
B 0 ha farms

DE

DK

440

y‘--,;,ﬁ
cz qf
o

Number of Farms

(@)

[J Large farms

13,750

-31,160) [ Medium farms
1,043,260

5,110

s M Small farms
Region o b -131,680
s [ 0 ha farms
3,020

41,600,000 -1,400000 1,200,000  -1,000,000 -800,000 -600,000 -400,000 -200,000 0 200,000

Number of Farms

(b)

Figure 4. Difference in the number of farms between 2005-2016 in (a) all countries except for Poland
and (b) in Poland and in the region as a whole, broken down into classifications of 0 ha, small, medium
and large farms, showing how each class in each country changed during the period.
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Sweden had the smallest percentage decrease in the number of farms, with an overall decline of
17%. InSweden, it was mainly medium farms that decreased (—7000). Across the region, 1,460,920 farms
disappeared in the period, a majority of those small farms (1,342,720), followed by medium (131,680)
and 0 ha farms (3020). At the same time, large farms increased by 16,500 (Figure 4b).

3.3. Agricultural Labour Input

Total agricultural labour input (ALI) has been decreasing all over the region during the period, with
a total of 962,000 AWUs (Figure 5). The most significant losses could be seen in Poland (616,000 AW Us),
Germany (-103,000 AWUs) and Latvia (—62,000 AWUs).

4000
3697

3500

3058
3049 3039 3040 3039 3023

3000
2735 _SE

FI

2500 5K

2000

AWU in thousands

1500

1000

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Year

Figure 5. Total agricultural labour input (ALI) of ten EU countries in the Baltic Sea region between
2005-2016. Each layer indicates one country in the study. Numbers at the top of the graph show the
total ALI of the ten countries. Numbers shown in thousands of annual working units (AWUs).

When looking at ALI per hectare, we used the AWU/100 ha unit of UAA. All countries saw a
decline in the AWU/100 ha of UAA (Table 4). In 2005, Poland had the highest labour intensity per
hectare, with 15.53 AWU/100 ha of UAA. In 2016, the number was still the highest in the region,
although having dropped to 11.63 AWU/100 ha of UAA (Table 4 and Figure 6¢c). Latvia had the
second-highest ALI per hectare in 2005, with 8.12 AWU/100 ha of UAA, but saw the most significant
drop in the region, down to 3.95 AWU/100 ha of UAA, which was a 51% decrease (Table 4 and
Figure 6b). The most considerable percentage decrease was observed in Estonia, where labour intensity
per hectare dropped by 55%, from 4.56 to 2.04 AWU/100 ha (Table 4 and Figure 6b). Sweden and
Denmark already had low labour intensity per hectare in 2005, which remained low throughout the
period, only decreasing slightly with —20.43 and —0.22 AWU/100 ha of UAA, respectively (Table 4 and
Figure 6b). No country saw an increase in ALI per hectare (Figure 6a—d).
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Table 4. Labour intensity per hectare measured in AWU/100 ha of UAA.

Year Change in 2005-2016
2005 2007 2010 2013 2016 Percentage Value
CZ 391 3.61 3.12 3.01 3.02 —23% —0.89
DK 2.32 221 2.05 2.01 2.10 9% -0.22
DE 3.42 3.27 3.12 3.01 2.87 -16% -0.55
EE 4.56 3.63 2.70 2.33 2.04 —55% -2.52
LvV 8.12 6.05 4.78 441 3.95 -51% —4.17
LT 6.22 5.96 523 5.06 5.09 -18% -1.13
PL 15.53 14.86 13.25 13.44 11.63 —25% -3.90
SK 5.26 4.71 2.96 2.85 2.58 -51% -2.68
FI 4.18 3.90 3.58 3.33 3.00 —28% -1.18
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Figure 6. Labour intensity per 100 ha of UAA in (a) Czech Republic (CZ), Slovakia (SK) and Germany
(DE); (b) Denmark (DK), Estonia (EE), Latvia (LV), Lithuania (LT), Finland (FI) and Sweden (SE);
(c) Poland (PL); and (d) region as a whole, measured in AWU per 100 ha of UAA.

4. Discussion

4.1. Elaborated Trends from Historic, Current and Future Perspectives

Our results showed that all countries in the study either had a majority of agricultural land
belonging to large farms or showed trends that they were heading towards the majority belonging to
large farms. This is not a surprising trend, which further strengthens an already documented pattern
described by van Zanten et al. [60]. The pattern of more large farms is also well-reflected in the decline
in the number of small and medium farms, as well as declining ALL This not only suggests a change in
farm scale but also an industrialisation of farms where manual labour is being mechanised.

The modern agricultural history of the region can partly explain the trends that we show in this
paper. The break-up of the Soviet Union in the early 1990s impacted the agricultural land of former
communist states in different ways. During its communist era, Poland had many small farm producers,
something that remains until this day [51]. This would explain why Poland is a country with such broad
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diversity in farm sizes, and why it sticks out in comparison to other countries in this study. Poland,
unlike the Soviet Union, did not largely communise its agricultural sector during its communist era,
but instead allowed a majority of land to be owned by small private farms [51,66]. However, conditions
for employment have changed due to structural changes in agriculture. Work outside the farm is the
reality for about half of the family members of agricultural families [67], something that was also visible
in our results. Poland and Lithuania showed the most significant diversity in farm sizes in the UAA,
with large percentages of the UAA belonging to small and medium farms. The numbers suggested,
however, that these countries are also moving towards more large-scale farming. Both countries have
small farms making up for a large share of UAA, with farms smaller than 5 ha covering 28% of Poland’s
UAA and 14% of Lithuania’s UAA. Trends showed a slight increase in land share taken up by farms
larger than 30 ha in both countries, indicating a shift towards large-scale farming.

Compared to Poland, the three Baltic states of Estonia, Latvia and Lithuania had a reprivatisation
of state-owned farms, where mainly family farmers took over the land, fragmenting former large
collective farms from the Soviet era [51,68]. These smaller farms have been gradually merging
with larger farms, a process that was likely sped up by the countries joining the EU in 2004 [51,68].
According to our results, this process has been the fastest in Estonia, which, out of the three Baltic
countries, had the highest percentage of its UAA belonging to large farms.

Similar to the situation in the Baltic states, the Czech Republic and Slovakia used to have large
parts of their land owned by collective state farms during their communist era. Unlike the Baltic states,
many of those large farms were taken over by companies in the early 1990s [51]. This explains why
both of these countries had over 90% of their UAA belonging to large farms.

State socialism never impacted the three Nordic countries and the western parts of Germany.
Thus, it is not surprising that these countries produced a different result compared to the neighbouring
countries from the former Eastern Bloc. Denmark, Sweden, Finland and Germany all showed trends
where small- and medium-scale farming has been disappearing, benefitting larger farms. In Sweden,
these trends have been ongoing since the Second World War, with declining small farms often as a
result of farm mergers and reforestation [69,70]. A discontinuation in that trend could be seen in
Sweden, where small farms increased their share of UAA by 570 ha. This could partly be explained by
increased interest in local food among different actors in the food chain, as well as an increased interest
in alternative local-food systems among consumers [71]. Germany, Sweden, Denmark and Finland all
had very few small and medium farms compared to the other countries. This could both be explained
by a more extended period of market-capital influences and being influenced by the CAP over longer
periods. It is perhaps best symbolised by a historical comparison of rural development in Estonia and
Sweden, where Sweden transitioning from small family farms to medium and large farms mostly took
place in the 1960s [69]. In comparison, similar trends have been present in Estonia since the 2000s [68].

In our results, we see that the region is transforming towards more large-scale farming, where larger
farms (>100 ha) are becoming increasingly common in agricultural land. Diversity in farm composition
is, however, different in different countries, as they are at different stages in the process towards more
homogeneous European agricultural land, dominated by large mechanised farms.

4.2. Building Resilience for Future Food Security

The EU’s common agricultural policy (CAP) has been in force during the entire period of our
study. At the start of the period, the Baltic states, Poland, the Czech Republic and Slovakia had been
under the direct influence of the CAP for about one year. The CAP had influenced the Nordic countries
and Germany for several more years at this point. As seen throughout the period, small farms were
significantly reduced in all countries, a trend that is often blamed on the uneven distribution of financial
support from the CAP, which favours large over smaller farms [51,66].

Agricultural land in the region moving towards larger farms and greater industrialisation raises
an essential question regarding food-system resilience and food security. In light of climate change,
these questions are likely to become relevant, as the region will suffer from more unpredictable weather
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and climate-induced stresses [72,73]. Having more resilient food systems that ensure food security
on a socioecological level for its population is, therefore, essential. There are arguments on whether
food security can be improved through the technological development of the present system [74], or if
more fundamental changes towards a polyculture small-farm system are preferable [15]. One example
that speaks of the latter is the exceptional drought that struck Russia in 2010. Russia, one of the
largest global wheat producers and exporters, also has large shares of its agricultural land belonging to
megafarms of several 100 ha [75]. When the drought struck Russia in 2010, internal food supply was
favoured and wheat exports stopped entirely, causing global food prices to spike [76]. With several
countries relying on food imports from Russia [75,76], these price fluctuations caused global food prices
to increase. With large-scale monoculture farming being prone to failure due to climate-change-related
events, some studies suggested that small polyculture or agroecological farms are more adaptive
and resilient [15,77,78]. Globally, small farms mostly consist of subsistence farmers that significantly
contribute to global food security [13]. These small farms are, however, often threatened by the
expansion of large farms [13]. With many large farms producing food for a global market, as shown in
examples from both the United States and Russia [75,79], it is not guaranteed that the food will benefit
local populations.

Small, medium and large farms are all needed to compose a resilient system that enables food
security on many scales. Small farming operations are often considered inefficient but can be integrated
into modern food-supply chains, as has been proven in the case of Poland [51]. With small and
medium farms in decline, there is a need to preserve these farms, allowing for greater farm-scale
variations, since these, in turn, provide food security on different scales. Transformation towards
large-scale industrialised farming has gone far in Nordic countries, Germany, the Czech Republic
and Slovakia. Still, there are indications that these trends might shift, with small farms increasing in
Sweden. The Baltic states and Poland are already diverse in terms of farm size, but that might not
be the case in the future if the current trend continues. Although the trends seem to be unbroken,
we might be in a time of change, with ongoing discussions to strengthen systems with shorter supply
chains and more localised production [80].

5. Conclusions

First, this study confirmed the already well-grounded trend that countries in the region are
moving towards more industrialised large-scale food production. This was seen in measuring UAA,
the number of farms and ALL In the region, over 1 million farms and over 1 million AWUs have
disappeared, suggesting that these trends are towards the mechanisation of agriculture. A common
factor for all countries in the study has been them being EU members, and, thereby, influenced by the
CAP. It is argued that the CAP favours larger farms, forcing the closure of small farms.

Second, the general trend showing that the number of farmers is decreasing raises questions
of competence and knowledge for future farming. Who takes over when the current generation of
farmers retire? Increased multifunctional and diversified farming is suggested, having an intrinsic
value from the perspective of building resilience in the food system. Pluriactivities can be seen as a
survival strategy in keeping farmers in the agricultural sector and attracting younger generations that
do not tend to consider being a farmer as a living alternative. A multifunctional approach could open
up several important strategies for the survival of individual farmers, as well as local communities,
regions, countries, in a sense being producers of different agricultural services, not the least food,
seen in a future food-security perspectives.

Third, our conclusion suggests that the region is striving towards greater farm-scale diversity,
and is taking measures to conserve the remaining small and medium farms. Such action needs a
reformulation of the CAP, with equal support to farms of different sizes. It also requires a more
inclusive approach to small farmers from the food supply chain, much like the one in Poland.

Lastly, on a societal level, societies require more than productive and functioning farms to uphold a
resilient food system. In creating long-term resilience, building adaptive and transformative capacities
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between local actors is crucial. This means actors, such as planners, policymakers, farmers, processors,
retailers and consumers, who can cope with change. We stress the relevance of the resilience framework
suggested by Béné et al. [40], where capacity is the keyword, and three types of actions are related in
building resilience in times of shocks: (1) what to do to assist the system when a shock occurs, (2) what
to do to support the system to adapt and decrease the exposure of the shock and (3) what to do to
transform the system not to be vulnerable to the same type of shocks. In creating long-term resilience,
the last kind of capacity, transformative capacity, refers to the prerequisites on the system level for
change; here, this is the food system in the context of different scales and related to CAP.

In this paper, we have focused on analysing trends and tendencies of the agricultural development
in the ten EU countries of the Baltic Sea region. Ultimately, we argue that the parameters analysed
in this paper are the main parameters that impact both resilience and food security. We recommend
a more in-depth analysis of the CAP and national agricultural policies in the ten studied countries,
investigating further how these policies impact on the parameters. Such a study would enable policy
recommendations and implementation in practice.
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Appendix A Composition of Utilised Agricultural Area for Each Country
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Figure A1l. Composition of utilised agricultural area (UAA) 20052016 in the Czech Republic.
Total numbers show the total UAA in hectares. Categories are represented in percentages of the
total UAA as of each year.
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show the total UAA in hectares. Categories are represented in percentages of the total UAA as of
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Figure A7. Composition of utilised agricultural area (UAA) 2005-2016 in Poland. Total numbers show
the total UAA in hectares. Categories are represented in percentages of the total UAA as of each year.
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Figure A8. Composition of utilised agricultural area (UAA) 2005-2016 in Slovakia. Total numbers show
the total UAA in hectares. Categories are represented in percentages of the total UAA as of each year.
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