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Abstract. The aim of the paper was a comparative assessment of the agricultural sector of Poland
and Norway, in terms of its economic significance, production potential and changes in efficient
utilisation, considering the specificity of agricultural policy. The source material was data retrieved
from the FAOSTAT database, Statistics Norway (SSB), reports by the Norwegian Institute of Bio-
economy Research (NIBIO), and Statistics Poland (GUS). Studies have shown that due to natural
conditions, Poland has a much greater potential for agricultural output, and in particular crop output.
However, Norwegian agriculture features higher land and labour productivity. Despite the high
growth rate of the analysed ratios in Polish agriculture, the difference in their level between these
countries remains more than threefold and more than twofold in favour of Norway, respectively for
labour and land productivity. Due to its large production potential of agriculture, Poland also has
much greater agricultural export opportunities than Norway.
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INTRODUCTION

An efficient agriculture sector underpins national food security and an important po-
sition as an exporter of food to foreign markets [Kraciuk 2018]. The comparison of agri-
culture in Poland and Norway is interesting since they are countries with different devel-
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opment paths, potential and specificity of agricultural production. Norway is the northern-
most European country, which — due to natural conditions — has a small utilised agricul-
tural area. It is a country that is not a member of the European Union (EU) and it experi-
enced explicit structural transformations, also affecting agriculture [Forbord et al. 2014].
These transformations were partly due to the fact that Norwegian agriculture is one of the
most strongly state-regulated agricultural sectors in Europe [Neuenfeldt et al. 2021]. The
OECD [2023] reports a very high level of support for agriculture in Norway. Between
2020 and 2022, it accounted for 83% of its total output in national agriculture. This per-
centage is considerably above the average of 25% indicated by the OECD. In addition,
more than half of the income of agricultural holdings is associated with market price sup-
port and subsidies [Neuenfeldt et al. 2021]. Adverse climatic and topographical conditions
affect the country’s specific structure of farms.

One of the most essential impulses to transformation in the agriculture of Poland was
the political transformation, and recently European integration including the implementa-
tion of Common Agricultural Policy (CAP) instruments in Polish agriculture. The trans-
formation of Polish agriculture has been the subject of numerous scientific studies [Banski
2018, 2020, Filipiak and Wicki 2022], as has the impact of Poland’s accession to the EU
on this sector of the economy [Potori et al. 2014, Kapusta 2021]. Integration with the EU
gave rise to new conditions for agricultural development in Poland. It provided Polish
farmers with access to funds that allowed them to improve the profitability of and condi-
tions for production but also implement structural transformations [Czyzewski et al.
2020]. Among many CAP mechanisms, direct payments to support the agricultural pro-
ducers’ income, play a special role. The funds allocated for Polish agriculture under agri-
cultural policy derive from domestic public revenues and funds transferred to Poland from
the European Union budget. In 2021, the aggregate support for the agricultural sector un-
der CAP was PLN 24,669,000,000, accounting for 18.3% of global agricultural output and
24.6% of agricultural commaodity production [GUS 2023b, Nowak and Budzynska 2023].

Although Norway is a non-EU country, it remains an essential business partner for Po-
land. In 2022, exports of Polish agri-food products to Norway amounted to EUR 296 million,
while their imports from Norway reached EUR 1442 million [MRiRW 2023]. Given these
relationships, the aim of the paper was a comparative assessment of the agricultural sector
of Poland and Norway, in terms of its economic significance, production potential and
changes in efficient utilisation, considering the specificity of agricultural policy.

MATERIAL AND METHODS

For purposes of the study, we formulated the following research questions: 1) How
significant is agriculture for the economies of both countries? 2) What is the production
potential of agriculture in Poland and Norway? 3) What are the production and economic
outputs of the sector under review?

To answer these questions, we used several ratios calculated mostly for the period
from 2010 to 2022. We evaluated the production potential based on the utilised agricul-
tural area (UAA), UAA per inhabitant, and the number and percentage of agricultural
workers. The efficiency with which the production potential is utilised was measured
based on the value of agricultural output and land and labour productivity ratios. Land
productivity was calculated as agricultural output per utilised agricultural area, and labour



Comparative assessment of the agricultural production potential and its efficient use... 75

productivity as the value of agricultural output per number of workers employed in this
sector and the relationship between gross value added and the number of workers em-
ployed in the agricultural sector.

To ensure the comparability of figures, the source data concerning economic categories
derived from FAOSTAT. We also leveraged data from Statistics Norway (SSB), reports by
the Norwegian Institute of Bioeconomy Research (NIBIO), and Statistics Poland (GUS).

RESULTS AND DISCUSSION

Norway has a small utilised agricultural area compared to other European countries,
with only 1,121,900 ha in 2022, corresponding to about 3.5% of the country’s total area
[SSB 2024]. Due to its location and considerable latitudinal extent, Norway’s climatic
conditions adversely affect the productive capacity of its agriculture. Only about 30% of
the UAA is suitable for growing cereals (barley and oats), but in practice up to 90% is
used for animal feed crops [Ministry of Agriculture and Food 2024]. Poland has one of
the highest UAAs in the European Union (4th place), which accounts for almost 60% of
the country’s area (Table 1). In addition, it has twice as much UAA per capita as Norway.

Farms in Poland and Norway predominantly have private owners. In 2020, their num-
bers in Poland and Norway were, respectively, 1,317,400 [GUS 2022] and 38,713 [SSB
2024] The area of the farms varies greatly. Polish agriculture is characterised by high
fragmentation. Accession of Poland to the EU boosted structural transformations, which
was also reflected in the changing number and structure of farms [Nowak and Budzynska
2024]. The latest agricultural census showed that the number of agricultural holdings
dropped from 1.8 to 1.3 million, and the farm's average surface area increased from 9.85 ha
to 11.35 ha [GUS 2022]. The structure of Norwegian farms according to surface area, the
distribution of different groups by area is more even, with the highest percentage of farms
between 20 and 49.9 ha in 2020. In 2020, it amounted to about 31.4%. The average size
of a Norwegian farm in 2022 was 26.1 ha, i.e. 17.9% more than in 2012 [SSB 2024]. Both
countries also differ in terms of the effect of agriculture on gross value added. In Poland,
this share is nearly twice as high as in Norway.

The turnover of agricultural land and production methods in Norway are strictly con-
trolled by several legislative acts. We should mention, for example, the obligation to cul-
tivate land classified as agricultural land or the right of first refusal by family members.
As regards the production method, the quota system for cow and goat milk production,
which in the EU, including Poland, was abolished on 1 April 2015, is still in force. Dif-
ferences between the two countries also relate to the length of the growing season. In
Norway, due to the short growing season of 100 to 240 days [Skaalsveen et al. 2022,
Svendgard-Stokke 2022], crop production opportunities are limited. There is no sugar or
maize cultivation, and cereal yields are lower than in many European countries. The lim-
ited possibility of crop production, combined with the terrain and climate, directly affects
animal husbandry [Neuenfeldt et al. 2021]. Predominant are agricultural holdings special-
ising in sheep farming (13,377), cattle farming (11,700) and pig farming (1,853) [SSB
2024]. As regards the sowing structure, however, barley is the most important, followed
by oats and wheat. In addition, natural and climatic conditions are essential determinants
of agricultural specialisation in the regions. According to data from the Institute of Soil
Science and Plant Cultivation (IUNG), from 2001 to 2020, the average growing season in
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Poland was 236 days long [Zylowska and Kozyra 2022]. In the 2022 sowing structure,
65.6% were cereals (10,977,000 ha), and 12.7% were industrial crops, of which 9.8% were
rapeseed and agrimony. In addition, crop production accounted for 53% of the total agri-
cultural output. In the value structure of livestock production, cow’s milk production and
poultry had the largest share. Pigs for slaughter constitute about 8% of the gross agricul-
tural output, with a downward trend observed from 2019 [GUS 2023a].

Table 1. Selected characteristics of agriculture in Poland and Norway from 2010 to 2022

Indicator 2010 2015 2019 2020 2021 2022

Norway

Total area of the country
in thousands of hectares

Utilised agricultural land (UAA)
in thousands of hectares

UAA % of the total area

31,465 | 32,375 | 32,378 | 32,377 | 32,378 | 32,378

1,097.2 | 11114 | 1,1189 | 1,1205 | 1,121.4 | 1,121.9

of the country 34 34 35 35 35 3.5

UAA per capita 0.23 0.22 0.21 0.21 0.21 0.21

Average grain yield (dt ha™) 344 48.0 47.1 46.8 418 47.3

Milk yield (kg per cow) 7,221 7,706 7,920 8,034 8,166 8,016

Average farm size (ha) 21.6 235 25.2 255 259 26.0

Share of agriculture in GVA (%) 15 15 1.8 1.8 1.6 1.7
Poland

Avrea of the country
in thousands of hectares

Utilised agricultural land (UAA)
in thousands of hectares

UAA % of the total area

31,268 31,268 | 31,270.5 | 31,270.5 | 31,270.6 | 31,272

18,931.1 | 18,682.8 | 18,759.8 | 18,741.5 | 18,719.2 | 18,696.5

of the country 60.5 59.8 60.0 59.9 59.9 59.8
UAA per capita 0.37 0.37 0.38 0.38 0.38 0.38
Average grain yield (dt ha™?) 35.8 37.3 36.7 47.8 46.5 49.5
Milk yield (kg per cow) 4,487 5,395 5,803 5,946 6,136 6,647
Average farm size (ha) 9.9 10.5 10.9 11.3 11.2 11.3
Share of agriculture in GVA (%) 3.3 2.7 2.7 2.9 2.6 3.2

Source: Authors’ elaboration based on data from Statistics Poland [GUS 2023b], World Bank [2024], NIBIO
[2024], and SSB [2024]

In Poland, the adoption of EU CAP has created the conditions for increasing agricul-
tural output and, above all, farmers’ income. CAP instruments affect both the supply and
the demand in Polish agriculture. Fund transfers from the EU budget, including direct
subsidies, influence the supply. The development possibilities for Polish agriculture and
the whole food economy in the post-accession period largely depend on the dynamic
growth of agri-food exports, which affects the demand [Poczta 2020].

Changes in Polish agriculture during EU membership also included employment in
the sector. Structural transformations in the economy and progress in agriculture have
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contributed to decreasing the number of the sector’s workers, simultaneously increasing
socio-economic development. Wicki [2012] underlines that, on the one hand, high labour
input determines the development potential of agriculture, while on the other hand, it re-
duces the dynamics of modernisation processes in that sector. In 2004, Polish agriculture
employed 2.28 million workers on a full-time basis. By 2021, the figure declined to
1.4 million, meaning a decrease of 37.4% [Nowak and Budzynska 2023]. In 2021, Nor-
wegian agriculture employed 65,350 people. The percentage working in this sector was
8.4% and 2.3% in Poland and Norway, respectively (Tab. 2).

Table 2. Labour input in the agriculture of Poland and Norway from 2010 to 2021

(in E}?ﬁ;gggge&t\:\fgﬁ:em Percentage of agricultural workers
Years
Norway Poland Norway Poland

2010 63.69 2018.49 25 13.1
2011 60.02 2008.07 2.4 12.9
2012 57.50 1960.23 2.2 12.6
2013 57.26 1866.98 2.2 12,0
2014 58.92 1819.48 2.2 115
2015 52.96 1849.35 2.0 115
2016 54.95 1707.71 2.1 10.6
2017 54.41 1672.20 2.1 10.2
2018 56.49 1577.72 21 9.6
2019 55.30 1498.49 2.0 9.2
2020 57.09 1567.97 21 9.6
2021 65.35 1390.53 2.3 8.4

Dynamics

(2010 = 100) 102.61 68.89 -0.2 -4.7

Change in p.p.

Source: Own elaboration based on FAOSTAT database [2024]

Individual countries have distinctive characteristics (including natural conditions) that
stimulate or inhibit the development of specific areas of agriculture, thus shaping the level
and structure of production. This also stems from the level of socio-economic develop-
ment, the structural characteristics of agriculture, agricultural policies and the market sit-
uation [Nowak et al. 2019]. The underlying measure for evaluating the level of develop-
ment in agriculture is the productivity of production factors expressing the economic re-
lationship between outputs and inputs. This relationship is most often reflected by land
and labour productivity ratios [Sciubet 2021]. The values of these ratios for Poland and
Norway, along with a change in the value of agricultural production between 2010 and
2021, are summarised in Table 3 (at constant 20142016 prices), and Figure 1 shows the
labour productivity index measured by gross value added per worker in agriculture (at
constant 2015 prices). The land productivity index was calculated as agricultural output
per utilised agricultural area, and labour productivity as the value of agricultural output
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per worker employed in this sector. Norway’s agricultural output between 2010 and 2021
showed low change dynamics (105.2%). In Poland, the value of production increased by
19.4% during the period under review. It should also be noted that the value of agricultural
production in Poland in 2021 was more than six times higher than in Norway. However,
land and labour productivity ratios show a much higher growth dynamics in Poland. In
contrast, the value of the two partial productivity ratios was more than three times and
more than two times higher in Norway for labour and land productivity, respectively.
These differences are explained, among other things, by Poland’s unfavourable agrarian
structure and the predominance of crop output over livestock output, which determines

lower production intensity.

Table 3. Agricultural production value and labour productivity in the agriculture of Poland
and Norway from 2010 to 2021 (constant 2014-2016 prices in thousands of dollars)

Agricultural output value Labour productivity Land productivity
Years (1000 USD) (USD per 1 AWU) (USD per 1 ha UAA)
Norway Poland Norway Poland Norway Poland
2010 | 3669846 | 20787397 | 576204 | 102985 | 3648.3 1438.7
2011 3531193 | 21030709 | 588336 | 104731 | 35347 1423.0
2012 3582040 | 21514864 | 622963 | 10975.7 | 3608.0 1480.8
2013 3587342 | 21429905 | 62650.1 | 114784 | 3634.1 14872
2014 | 3718296 | 23043318 | 63107.5 | 126648 | 3768.2 1597.6
2015 3773568 | 22001047 | 712532 | 11896.6 | 3827.0 1530.9
2016 3832664 | 22915502 | 697482 | 134188 | 3896.3 1594.2
2017 3850806 | 24170734 | 707755 | 144545 | 3909.1 1671.3
2018 3679136 | 23017810 | 65129.0 | 14589.3 | 37303 1586.1
2019 3864570 | 23117339 | 69883.7 | 15427.1 | 3926.4 1591.8
2020 | 3846416 | 25196303 | 67374.6 | 16069.4 | 3901.2 1710.2
2021 3861221 | 24830138 | 590852 | 17856.6 | 3920.0 17125
(DZ%Q%T;%SO) 105.2 119.4 1025 173.4 107.4 119.0
ggg?et”c 3731255.0 | 227123212 | 64640.0 | 131044 | 37729 1565.8

Source: Authors’ elaboration based on FAOSTAT database [2024]
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Figure 1. Agricultural gross value added per worker (USD per 1 person, constant 2015 prices)

An analysis of the labour productivity index in the agricultural sector, calculated as
the ratio of gross value added to the number of workers, reveals an even greater gap be-
tween Norway and Poland in this respect. In 2022, one worker employed in Polish agri-
culture generated gross value added of USD 7794.8 per capita per year, compared to
USD 98,178.7 per capita in Norway. In contrast, from 2010 to 2022, a higher growth rate
for the indicator under review was recorded in Poland (124.5%) than in Norway (111.3%).
Considering the level of support to agriculture in Poland and Norway, it appears that
a very high level of farming subsidies contributes to the high level of labour productivity
in Norwegian agriculture. Agricultural input subsidies, as a form of social protection, are
often considered to be an important means of improving agricultural productivity. How-
ever, their effectiveness and efficiency remain contentious with respect to productivity,
economic and consumer welfare measures, and food and nutrition security. Kumbhakar et
al. [2023] in their studies confirmed a positive effect of agricultural subsidies in Norway
on productivity and profitability. Simultaneously, the OECD report [OECD 2023] shows
that much of Norway’s productivity growth in recent years came from labour-saving ini-
tiatives, but did little to reduce environmental pressures. By contrast, in Poland, the low
level of labour productivity is a consequence of, among other things, structural problems,
including over-employment in agriculture. Modernisation investments play an important
role in the process of improving productivity and profitability in Polish agriculture, as
demonstrated, among other authors, by Kusza et al. [2020].

Integration and international trade agreements foster development and innovation,
drive new technologies, strengthen competition and provide access to new markets. Nor-
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way, together with Iceland, Liechtenstein and Switzerland, negotiates free trade agree-
ments through the European Free Trade Association (EFTA). Since 1994, it has been a
member of the European Economic Area (EEA), which has led to undertaking significant
liberalisation measures and the country's integration into Europe. The EU Common Agri-
cultural Policy (CAP) and Common Fisheries Policy (CFP) are not part of the EEA Agree-
ment, and, therefore, the free movement of goods within this framework does not apply to
all products [OECD 2021]. In addition, to secure a selling base for domestic output, the
Norwegian Agricultural Agency [2024] applies a system of tariffs and quotas on imports.
The most severe restrictions apply to commodities such as beef and dairy products suc-
cessfully supplied to the market by domestic producers. In 2020, the highest percentage
of imported goods were fruit and vegetables. The total volume of imports of these products
exceeds 950,000 t, which accounts for almost 31% of the total volume of imports of agri-
food products. Cereals and cereal products were another group with an output of 714,600 t,
accounting for 23%. The lowest import volumes were recorded for dairy products and
eggs (1%), meat and meat products (1%), and tobacco products (0.2%). In 2020, total
imports of agri-food products oscillated at nearly 3.1 million tonnes [Rekdal 2021].

Upon accession to the EU, Poland was incorporated into the Single European Market
(SEM), ensuring free movement of goods, persons, capital and provision of services be-
tween the member states of the Community. This has significantly improved the foreign
trade performance of agri-food products. Poland has also adopted all the instruments and
rules of the Common Commercial Policy (CCP) applicable to trade with third countries.
Among the commercial policy instruments affecting trade, tariff instruments play a par-
ticular role, notably import duties and tariff quotas, which effectively protect the EU mar-
ket from an influx of cheaper products from other countries [Tereszczuk 2016]. Given its
considerable production potential of agriculture, Poland has much more agricultural ex-
port opportunities than Norway. In 2021, the value of exports reached 28.4 billion dollars
and was 42 times higher than in Norway. It is also worth noting the upward trend in Po-
land’s exports of this product group, which increased by 240.9% between 2010 and 2021.
In Norway, the agricultural export value dynamics reached 155.9% over the same period
(Table 4).

In 2022, 74% of Polish agri-food products were exported to the EU, mainly to Ger-
many, the Netherlands, and France. The major products exported to the EU were poultry
meat, dairy products and beef. The main exports from Poland to non-EU countries were
dairy products, poultry meat, and wheat [KOWR 2023]. According to the report titled The
outside world to Norwegian agriculture and food industry 2022 [Norwegian Agriculture
Agency 2023], dairy products and meat constituted the highest percentage of Norwegian
exports of agri-food products in 2022. The target buyers were neighbouring countries such
as Sweden (nearly 20% by value), Denmark (11.5%) and the UK (7.5%), and outside Eu-
rope — the USA (7.2%) and Japan (3.3%). When analysing trade between Poland and Nor-
way, it can be concluded that fish, seafood, and seafood preparations form the basis of
trade in agricultural products. According to the Norwegian Seafood Council, Poland is the
second biggest export market for fish and seafood from Norway. In 2023, fish exports to
Poland amounted to 275,250 t, compared with 266,305 t (2022) and 284,652 t (2021) in
the preceding years, respectively. The largest share of exported fish consists of salmon,
herring and cod. In 2022, agri-food imports from Norway accounted for 4.5% of the total
imports of this product group in Poland, according to data provided by the Ministry of
Agriculture and Rural Development [MRIRW 2023]. It is worth highlighting that the agri-
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food trade balance in Poland was positive in 2022, reaching EUR 15,548,000,000. In con-
trast, the balance of trade in this product group with Norway was negative for Norway
(EUR —1,146,000,000).

Table 4. Agricultural products exports in Poland and Norway from 2010 to 2021

Value of exports (thousands of USD)
Years
Norway Poland
2010 445,058 11,801,664
2011 422,479 10,979,399
2012 481,011 14,888,938
2013 464,447 17,726,411
2014 538,660 20,291,980
2015 562,483 21,971,434
2016 622,334 22,328,280
2017 622,523 21,870,113
2018 643,137 21,208,570
2019 677,297 22,272,954
2020 721,829 27,907,495
2021 694,059 28,427,707
(?glngfl'gg) 155.9 240.9

Source: Authors’ elaboration based on FAOSTAT database [2024]

CONCLUSIONS

This survey was aimed at a comparative assessment of agriculture in Poland and Nor-
way to the extent of their specificity, production potential and efficient utilisation. The
sector has been shown to play a much greater role in Poland’s economy, as testified,
among other things, by its share of over 8% in total employment. This is due to natural
conditions and the production potential of agriculture, but also to its structural character-
istics. Polish agriculture has considerably more land and labour inputs and twice as big
cropland per capita than Norwegian agriculture. In contrast, economic, organisational and
structural conditions contribute to the much higher farming efficiency of Norwegian agri-
culture. Its specificity stemming from natural conditions determines the predominance of
livestock production over crop production. On the contrary, in Poland, for many years
crop production has constituted a higher percentage of the total agricultural output.

The production performance and structure of agriculture are due not only to the pro-
duction resources at hand and natural conditions but also to the structural conditions of
agriculture and the regulations stemming from agricultural policy. The conditions for the
development of agriculture differ between Poland and Norway. This is because Poland is
a member state of the European Union and Polish agriculture is governed by the CAP. By



82 A. NOWAK, P.M. KLIMEK

contrast, Norway’s agricultural sector remains one of the most strongly supported in Eu-
rope. Both agricultural policy and the structure of agriculture (e.g. size distribution of
farms, ownership form etc.) are strictly regulated and controlled by the state, through ap-
propriate legal and economic instruments. This is to protect the domestic market and farm-
ers' interests and ensure food security. This determines the direction of production and the
opportunities for exports and imports of agricultural products. While agricultural exports
do not play a significant role in Norway, they have increased in importance in Poland,
particularly after it acceded to the EU. Considering further opportunities to increase the
efficiency of agriculture, real chances exist for further development of exports of this prod-
uct group from Poland. Furthermore, it can be argued that strong interventionism in Nor-
wegian agriculture provides crucial support for agricultural incomes, but also imposes
some constraints on spontaneous structural transformation processes. Similar opinions ex-
ist regarding certain CAP instruments, and, in particular, direct payments, which restrict
the rate of change in the agrarian structure.
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