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ABSTRACT

The United Kingdom as a member of the EU can enjoy full access to the Single European Market. In terms of agri-food
trade, EU is UK's most important partner. However, in June 2016, the UK opted to leave EU. This decision will
significantly influence the whole economy of the UK including agri-food trade. The objective of this paper is to examine
development and comparative advantages of The UK's agri-food trade with respect to the EU-27 markets. The analysis
is based on Balassa index and its stability over the period. The agri-food trade data were acquired from Eurostat Comext
database and cover the period 2000-2016. The analysis showed that over the period, the UK was able to retain
comparative advantages only in three categories — HS 03 Fish, HS 21 Miscellaneous edible preparations, HS 22
Beverages, spirits and vinegar. In the rest of agri-food commodities the declining trend can be observed and in 2016 the
UK had comparative disadvantages in 21 agri-food commodities. Based on the results of regression focused on the
stability of distribution of Balassa indices over time, we can conclude that the degree of specialization in the agri-food
trade between the United Kingdom and the rest of the EU has been decreasing as the number of commodity groups with
a comparative advantage has been declining. With respect to Brexit, the agrarian trade of the UK deserves special
attention, because the potential increases in trade costs are expected to affect the UK proportionally more than the EU-

27.
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INTRODUCTION

International trade continues to be of great importance to
the United Kingdom's agri-food sector. Because the UK is
a relatively small economy, it needs access to both export
and import markets to realize an efficient scale of
production and to acquire many of the inputs used by UK
producers. Geographical location as well as economic size
make Europe the UK's natural trading partner. The
importance of geographic factors, such as the distance
between countries is one of the most important empirical
facts for international trade flows (Anderson, 2011). In
1993, EU launched the single market — the internal market
of the European Union, which enables the free movement
of goods, services, capital and persons. The EU’s single
market also involves three tools to boost trade. First, it
eliminates tariffs on goods. Second, it provides companies
and people with right to sell their goods, services or
labour, or to invest, in other member-states. Third, by
creation minimumregulatory standards, it reduces the cost
of potential exporters having to comply with different
national rules of 28 member states (Springford and
Tilford, 2014). These tools have made the trade including
trade with agri-food products between EU member states
easier. However, in June 2016, The United Kingdom
decided to leave EU. Despite the fact that the form of the
future trade relationship between the UK and EU is subject
of ongoing talks and negotiations, it is clear that Brexit

will mean the worse conditions of trading relationship than
as in case of being a member of EU, especially if the UK
will leave single market. Brexit may negatively influence
agri-food trade of UK as well, although agri-food products
are less traded than manufactured ones, they will be
however subject to the largest increases in trade
protection, both in terms of tariffs and non-tariff measures
(Bellora et al., 2017). This means, that Brexit may hurt
the competitiveness of UK on markets of EU. For this
reason, the objective of our study was to examine
development of trade and competitiveness of The UK's
agri-food trade with respect to the EU-27 markets. The
analysis is based on Balassa index and its stability over the
period.

DATA AND METHODS

The concept of competitiveness

The economic literature deals with three different levels of
competitiveness: at national level, at industry level and at
firm level (Bojnec and Ferto, 2006). According to Pitts
and Lagnevik (1998) competitiveness of industry can be
seen as the ability to profitably acquire and keep market
share in domestic and/or foreign markets. Kim and
Marion (1997) defined it similarly, as the sustained ability
of a nation’s industry or firms to compete with rivals in
foreignas well as in domestic markets under conditions of
free trade. As stated by Banterle (2005) in order to
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characterize the competitiveness of a particular industry
like the food sector it is substantial to consider economic-
theory references and consequently, the sources of
competitiveness concept. The main theory references for
competitiveness are based on the concept of comparative
advantage. The theory of comparative advantages assumes
that international trade between nations occurs due to
differences in the relative opportunity costs. This theory
says that countries are competitive in those goods and
services in which they have a relative cost advantage
(Nallari and Griffith, 2011).

This paper analyses the development of agri-food
trade of UK and competitiveness of the UK's agri-food
commodities with respect to the EU-27 countries. The
analysis is based on evaluating indices calculated on trade
data gathered from Eurostat Comext database. Analysed
time series cover the period 2000 — 2016. Agri-food
commodities are classified according to the Harmonised
System (HS) into 24 different 2-digit sections. The
analysis of competitiveness is useful because in the
context of Brexit it might reveal potential problems in the
branches of agri-food sector.

Before as well as after the referendum, several studies
have been made to assess the potential impacts of Brexit
on the whole economy and on specific sectors. These
studies vary in methodology but most of them expect
substantial negative impacts on the UK as well as on the
EU. When evaluating possible impacts, the changes in
trade flows and the volume of trade appear to be the most
important and apparent. A study by UK Treasury
estimates that if the UK retains access to the single market,
trade will decrease by around 9 per cent. WTO scenario
could bring decline in trade between 17 and 24 per cent
(HM Treasury, 2016). Dhingra et al. (2016) expects
even higher trade effects: with access to the single market,
UK trade could fall by around 14 per cent with the impact
rising to over 50 per cent in the WTO case. Specifically
agri-food trade and the whole agri-food sector are among
the areas of the economy which will be impacted the most.
Bellora et al. (2017) estimate that after Brexit agri-food
imports of the UK from the EU-27 will decrease by $34
billion (62%) and exports of the UK will decline by $19
billion (with the same relative decrease, 62 %). Part of EU-
27 exports to the UK will be replaced by approximately 1
% increase in intra-EU-27 trade as well as by 0.9 %
increase in exports to third countries. This trade diversion
is partly caused by a loss of UK’s competitiveness, due to
higher prices of imported intermediary consumptions. As
stated by Potton and Webb (2017) another important
issue is the Common Agricultural Policy (CAP).
Membership of the UK in the EU has provided UK
farmers with agricultural support and funding. British
farmers receive direct payments and rural development
grants worth around £3.3 billion (in 2016). Therefore
leaving the EU will mean that the UK will need to design
its own agricultural policy. On the other hand, departure
of the UK from CAP means a gap in the next CAP budget
which in turn will affect the rest of EU members. Haas
and Rubio (2017) estimate this gap to approximately €3
billion per year. This gap can be compensated either by
raising contributions of member states, by cuts in spending
or by combination of these two approaches. This may
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produce tensions among member states. Another threat for
agri-food sector stems from possible change in
immigration. The United Kingdom already faces labour
shortage in agriculture and after Brexit, the situation will
be probably even worse. Low unemployment rates, the
seasonal nature of farm work and low wages are often
cited as key difficulties in attracting domestic pickers
(Downing and Coe, 2018). McGuinness and Grimwood
(2017) stress that during peak seasons, the agriculture
sector is dependent on a large temporary, seasonal
workforce of around 75,000 workers — to supplement
regular, permanent staff in harvesting crops. It is estimated
that 98% of this number are EU migrants.

Revealed comparative advantage

The concept of comparative advantage is the main
methodological approach applied for investigation of agri-
food trade data. The idea to determine a country’s strong
sectors by analysing the actual export flows was pioneered
by Liesner (1958), who first introduced the concept of
revealed comparative advantage. Later Balassa (1965)
modified this method and therefore it is also known as
Balassa index (Eq. 1).

B = (Xij/Xit)/ Xuj/Xnt) D
Where: X represents exports, i is a country, j is a
commodity, t is a set of commodities, and n is a set of
countries. The B index is based on observed trade patterns
and it measures a country’s exports of a commodity
relative to its total exports and to the corresponding export
performance of a set of countries.

In our case X;; describes British exports for a
particular agri-food product group to the EU-27 countries,
while X, is total agri-food exports of the UK to EU-27.
Xy; denotes the EU-27’s exports for a given agri-food
product group and X,,, total merchandise exports by EU-
27 countries, which are used as the benchmark of
comparison. We considered only intra-EU trade flows as
the analysis is focused on evaluation of relative
competitive performance of the UK in the EU market, no
consideration was given to the position of extra European
countries in the EU market or to extra-EU trade.

If B > 1, then a comparative advantage is revealed,
i.e. a sector in which the country is relatively more
specialized in terms of exports. So it reveals higher
competitiveness. Values between zero and one indicate
comparative disadvantages (Bojnec and Ferto, 2007).

Balassa index is often criticized because it is seen to
neglect different effects of agricultural policies and
exhibits asymmetric values. Trade structure is distorted by
different state interventions and trade limitations, while
the asymmetric value of the B index reveals that it extends
from one to infinity if a country enjoys comparative
advantage from a product, but in case of comparative
disadvantage, it varies between zero and one, which
overestimates a sector’s relative weight (Jambor, 2013).
Moreover, Balassa index does not account for import trade
flows.

Over the years, several modifications of RCA index
have been developed. In response to criticism about
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symmetry, Yuet al. (2009) proposed the Normalized RCA
Index (NRCA), which allows more precise comparisons
across time, country and sector. Proudman and Redding
(2000) also developed alternative to RCA — Weighted
RCA (WRCA) index which is obtained by the normalizing
the numerator of the RCA index. However, since the value
ranges from 0 to +oco, WRCA has also assymetric problem.
Hoen and Oosterhaven (2006) introduced an Additive
form of RCA (ARCA) which removes asymmetry. Yu et
al. (2009) summarize that while these indices improve
certain aspects of Balassa’s RCA index, none of them can
be used as a general index that is comparable over space
and time, but Balassa’s RCA index is still useful in
assessing whether or not a country has comparative
advantage in acommodity. Hinloopen and van
Marrewijk (2008) add that the main benefit of this index
against its alternative trade indices is its theoretical
foundation that changes in the B index are consistent with
changes in countries’ relative factor-endowments. The B
index can provide useful evidence on the country’s agri-
food export competitiveness on global markets.

In literature numerous studies have used the Balassa
index or its modifications with aim to identify a country's
strong sectors. For example, by evaluating three indices -
export market share (EMS), revealed comparative
advantage (RCA) and net export index (NEI), Banterle
(2005) analysed the competitive performance of the EU
countries for food trade in the European market during the
period 1990-2003. Bojnec and Fertd (2015) investigated
the competitiveness of agri-food exports of the EU-27
countries on global markets, using the Balassa index over
the period 2000-2011. They found that a majority of agri-
food products in the EU-27 countries show a comparative
disadvantage on global markets. Carraresi and Banterle
(2008) measured competitiveness of food industry and
agriculture in the EU market over the 1991-2006 period,
using trade index RCA (Balassa index) as well as other
indices (EMS, RXA, RMA, NEI). The results were
concluded by cluster analysis dividing countries with
similar trends into three groups. The United Kingdom was
included in third group which represented countries with
worst performance, meaning that these countries had
decreasing indices and showed loss of competitiveness.
Jambor and Babu (2016) examined competitiveness of
global agriculture using Balassa indices for all countries
and agricultural products. Although they used also
calculations of NRCA, ARCA, WRCA they focused on
RCA index, since other indices provided inconsistent
results for their sample.

Indices of RCA are arguably useful as one of the few
formal ways of measuring the sector identity and intensity
of a country’s comparative advantage and disadvantage
(Richardson and Zhang, 2001). However, when using
the RCA index, there is often question about the stability
of this index and perseverance of agri-food trade
composition across time. According to Hinloopen and
van Marrewijk (2001) there are distinguished at least two
types of stability. One is the stability of distribution of the
indices from one period to the next, second is the stability
of the value of the indices for particular product groups
from one period to the next. We decided to examine first
type of stability. According to the approach applied by
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Dalum et al. (1998) we run the regression analysis, where
we used Balassa index (Eq. 2).

Bf? =

t1
i a; + BLBU + SL']'

)
Where: t; and t, describe the start year and the end year,
respectively. The value of Balassa index B in year t, for
sector i in country j, represents the dependent variable.
The independent variable is represented by value of
Balassa index B instart year t,. a and S are parameters of
linear regression, ¢ is a residual error. If g = 1, then it
means an unchanged pattern of B between periods t; and
t,. In case that B > 1, the existing specialization of the
country is strengthened. If 0 < 8 < 1, then initial patterns
have changed. Sectors with initially low B indices grow
over time, while sectors with initially high B indices
declined. In situation when B < 0, it is indication of a
change in the sign of the index. But Dalum et al. (1998)
argues that when g > 1, it is not a necessary condition for
growth in the overall specialization pattern. The degree of
change also depends on R2. According to Cantwell (1989)
itis expressed as in Equation 3.

_ ]
|R;]

a]FZ
s ®)
Where: o refers to standard deviation of dependent
variable and R is the coefficient of correlation from the
regression. In case § >R (or /R > 1), the standard
deviation has increased over time, thus the degree of
specialization has increased, while if 8 < R (or /R < 1),
the degree of specialization has decreased.

RESULTS AND DISCUSSION

Agri-food trade of the United Kingdom

Before analysing the magnitude of Balassa index (RCA),
it is good to gain the broad picture of agri-food trade.
Therefore we take a look at real development of trade
flows of the United Kingdom with EU (in nominal terms).
Looking more closely at agri-food trade data of the UK,
we can see that the value of total UK agri-food imports
from EU and from the rest of the world in 2016 across the
24 chapters of HS2 was 55.7 billion EUR, while the value
of UK total agri-food exports reached 25.4 billion Eur.
Overall, this suggests that the UK is a net importer of agri-
food products, which is also reflected in a total agri-food
trade deficit of 30.3 billion EUR in 2016. Both British
agri-food imports as well as exports are dominated by
trade with the EU. The relationship between the UK and
the EU-27 is characterized by a strong dissymmetry. The
EU-27, as awhole, isa large market (population more than
445 million people and a GDP of USD 13.8 thousand
billion in 2016), while the UK is relatively smaller (a
population of 65.6 million people and a GDP of USD 2.6
thousand billion). Thus, the EU-27 represents a large
market and outlet for UK exporters. The UK is, in
comparison, a small market for EU-27 (even if it
represents the main export destination of some agri-food
sectors in given EU-27 countries). Despite this, the UK is
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currently the second largest EU country and in terms of
trade is closely integrated with the EU-27.

Figure 1 presents the development of UK's exports
and imports in the EU-27 markets during the period 2000-
2016. In 2016 British imports of agri-food products from
EU member states were 39.5 billion EUR which is almost
71 % of the whole British agri-food imports. The value of
UK's agri-food exports to EU in that year reached 15.85
billion EUR (62.4 % of the whole UK's export). Compared
to level of exports and imports of UK with EU sixteen
years ago (2000), the value of both exports and imports
with EU has significantly increased. Agri-food imports
from EU in 2000 represented 19.37 billion EUR, in 2016
this value was by 103.86 % higher. Agri-food exports of
UK to EU over same period increased as well, although
less than import. Compared to value 10.3 billion EUR in
2000, exports in 2016 were higher by 53.87 %.

If we look more closely at commodity structure of
UK's trade with the rest of EU (according to the
international tariff nomenclature for the classification of
product HS2), we can see that over the monitored years
the category HS 22 Beverages, spirits and vinegar
represents the largest component of both UK agri-food
exports and imports. In last 10 years, beverages and spirits
comprised around 14 % of the total agri-food import from
EU-27 and around 20 % of export to EU-27. The second
major exported agri-food commodity in 2016 was
represented by category HS 21 Miscellaneous edible
preparations with export value 1.66 billion EUR. HS 02
Meat and edible meat offal with export value 1.35 billion
EUR was the third most exported agri-food commaodity in
2016 and the category HS 03 Fish with export value 1.31
billion EUR has the fourth position in exports to EU.

The import side of commodity structure in 2016 is
very similar to that of export. The value of import of
beverages in 2016 reached 5.54 billion EUR and makes it
the most imported commodity. During the sixteen years
the second most imported agri-food commodity has not
changed and this position belongs to meat. In 2016 the
value of meat imports reached 4.21 billion EUR. The other
major imported agri-food commodities have been
changing over the years. In 2016, preparations of cereals
held the third position with imports value 3.31 billion EUR
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and dairy produce holds the fourth position with imports
value 3.04 billion EUR.

RCA index of UK's agri-food trade

Table 1 presents the results of RCA index for 24 categories
of agri-food commodities of the United Kingdom over
sixteen years divided into four periods. Results reveal
there are only three categories in which the UK was able
to retain a comparative advantage during the whole sixteen
years period. It is category HS 03 Fish, HS 21
Miscellaneous edible preparations and HS 22 Beverages.
As seen earlier in this paper, the category of beverages is
the major exported agri-food commodity of the UK
accounting for 21 % of the whole agri-food export to EU-
27 in 2016. The category HS 21 Miscellaneous edible
preparations was the second and category HS 03 Fish was
fourth most exported agri-food commodity accounting for
10 % and 8 % of the whole agri-food export to EU-27 in
2016, respectively. For this reason, the UK seems to be
trading in the right way, since it is exploiting these
comparative advantages well with regards to EU.
However, the RCA index in category of fish is
deteriorating. However, these categories show gradual
decline from 2000. Other agri-food categories which used
to have a comparative advantage experienced the decrease
and in many cases the UK lost comparative advantage on
EU-27 market. It means that revealed comparative
advantage was not persistent. We can see that from 2000
to 2011, the UK had a comparative advantage in category
HS 19 Preparations of cereals, but from 2012 this RCA
index has significantly decreased and the UK lost
comparative advantage in this category. The UK used to
have a comparative advantage in EU-27 markets in two
more categories — HS 09 Coffee, tea, mate and spices and
HS 24 Tobacco and manufactured tobacco substitutes,
however over time it lost comparative advantage in these
categories as well. Especially the category of tobacco
experienced a sharp decline. In 2000-2003, the RCA index
reached value 1.64 indicating comparative advantage and
in2012-2016 the value of RCA was at very low level 0.33,
which means that UK has a comparative disadvantage in
this category.

\ \
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Figure 1 Agri-food trade of the UK with EU (in billion EUR)
Source: own calculation, based on data from Eurostat Comext
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Table 1 Development of the Balassa index for agri-food commodities: The UK - EU-27

Harmonised systen/Period

2000 - 2003 2004 - 2007 2008 - 2011 2012 - 2016

01 Live animals 0.
02 Meat and edible meat offal 0.
03 Fish etc. 1.
04 Dairy produce etc. 0.
05 Products of animal origin (nes) 0.
06 Live trees and other plants 0.
07 Edible vegetables etc. 0.
08 Edible fruit and nuts 0.
09 Coffee, tea, mate and spices 1.
10 Cereals 1.
11 Products of the milling industry 0.
12 Oil seeds and oleaginous fruits etc. 0.
13 Lacs 0.
14 Vegetable plaiting materials 0.
15 Animal or vegetable fats and oils 0.
16 Preparations of meat etc. 0.
17 Sugars and sugar confectionery 0.
18 Cocoa and cocoa preparations 0.
19 Preparations of cereals etc. 1.
20 Preparations of vegetables, fruit, etc. 0.
21 Miscellaneous edible preparations 1.
22 Beverages, spirits and vinegar 2.
23 Residues & waste, prepared animal fodder 0.
24 Tobacco and manufactured tobacco substitutes 1.

98
55
70
62
73
11
29
12
25
07
99
42
71
20
76
61
92
96
67
33
47
35
85
64

0.87 0.66 0.65
0.54 0.64 0.64
1.57 1.33 1.13
0.60 0.52 0.57
0.78 0.74 0.87
0.12 0.11 0.10
0.27 0.24 0.22
0.17 0.16 0.15
0.78 0.64 0.64
0.92 0.83 0.56
0.75 0.78 0.78
0.44 0.50 0.68
0.99 1.14 0.90
0.34 0.38 0.72
0.69 0.54 0.50
0.61 0.56 0.47
0.87 0.79 0.63
0.71 0.57 0.62
1.36 1.07 0.97
0.34 0.29 0.33
1.20 1.11 1.37
1.99 1.99 1.87
0.71 0.71 0.78
1.02 0.60 0.33

Source: own calculation, based on data from Eurostat Comext database

In most agri-food categories, the RCA index reaches
values lower than 1. The low values imply comparative
disadvantage ant therefore these commodities comprise
very low share on the export of UK to EU-27. Over the
monitored period the UK reached lowest RCA index in
category Live trees and other plants (0.10-0.12) as well as
in category Edible fruits and nuts (0.12-0.17).

Further, we run the regression analysis to evaluate
stability of Balassa index between the years 2000 and
2016. The results show that the value of B is 0.2405. This
suggests that agri-food commodity groups with initially
high B indices have been declining and thus revealing
declining comparative advantages in agri-food trade with
EU-27. As it was mentioned, the degree of change also
depends on coefficient of correlation. Looking at the ratio
B/R with value 0.3319 which is lower than 1, we can say
that the degree of specialization of the UK has decreased,
which means that the competitiveness of UK in the agri-
food trade with EU-27 countries is falling.

Competitiveness of agri-food trade reflects the
situation in agri-food sector and is influenced by many
factors and circumstances that occur. If we look at the
development of agriculture in the United Kingdom over
the last years, we can see that the British agriculture is
struggling with falling efficiency and productivity. As can
be observed from global development of agriculture over
the last twenty years, the main driver of agricultural
growth has changed from input-based to total factor
productivity based. This means ability to produce more
outputs fromexisting or fewer inputs instead of increasing
land area, materials use or intensifying labour. As the
prices of agricultural products continue declining, this
ability becomes even more important. According to
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DEFRA (2016), the productivity of the UK's agriculture
fell by 2.5 % in 2016. During the 2001-2012 period, the
UK reached an average annual growth in total factor
productivity of 0.8%. This value was far below the
average annual growth of 2 % achieved among all
developed countries. Average annual growth of total
factor productivity of the United States during the same
period reached 2 %, in Germany 1.8 % and in France
1.7 %. Compared to other countries, the UK's total factor
productivity has quite stagnated since the early 1990's and
this has translated into stagnation of agricultural output.
Lag in productivity behind other countries can be seen
especially in beef and sheep production. Although there is
an increase in cattle numbers, cattle producers struggle
with high production costs, especially of feedstuffs.
Problems occur also in dairy industry. The UK is the third
largest producer of cow's milk in the EU and besides milk,
the UK exports also processed dairy products like butter,
cream and cheese to EU market. However the sector has
gone through many problems. Itwas hit by foot and mouth
disease outbreaks in the early 2000s, when large numbers
of UK livestock were destroyed and strict regulations were
imposed on the UK livestock industries. According to
DEFRA (2016), the total number of UK dairy cows has
fallen from 2.6 million in 1996 to 1.9 million in 2015,
which is a 27% reduction. Moreover, dairy sector faces
also low prices not only in EU market but globally. In
2014, Russia banned the import of EU milk and Baltic
states which were the main suppliers of milk to Russia,
have decreased their prices and redirect their exports to
EU market. These market fluctuations and events led to
fall in the number of dairy producers and have a negative
impact on competitiveness of industry. Vulnerability of
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mentioned sub-sectors also lie in deep integration in
subsidies systems of EU.

CONCLUSION

In terms of agri-food trade, the EU-27 (EU28-UK) is the
UK’s major trading partner. Approximately 71 % of all
agri-food commodities are imported from EU, which
means that the United Kingdom is dependent on agri-food
imports from EU. On the other hand, EU is important for
UK also because of exports, since the UK exports to EU
market around 62 % of its agri-food production. An
analysis of competitiveness of the United Kingdom with
respect to EU-27 markets based on Balassa index shows
that there are only three agri-food categories in which UK
was able to retain comparative advantage over the whole
2000-2016 period — HS 03 Fish, HS 21 Miscellaneous
edible preparations, HS 22 Beverages, spirits and vinegar.
In2016, the UK had comparative advantages only in these
three categories, whereas at the beginning of monitored
period, in 2000 it had comparative advantages in nine
categories. This implies that the competitiveness of UK's
agri-food commodities on EU-27 market has been falling
over time. Based on regression analysis of the Balassa
index which was focused on stability of distribution of
Balassa indices over time, we can also conclude that the
degree of specialization in the agri-food trade between the
United Kingdom and the rest of the EU has been
decreasing as the number of commodity groups with a
comparative advantage has been declining. In 2016, the
UK reached comparative disadvantages in 21 categories.
With respect to Brexit, the agrarian trade of the UK
deserves special attention, since the United Kingdom is
net importer of agri-food commodities and the EU is its
major trading partner. Moreover, currently when it comes
to agri-food trade the UK is losing its competitiveness on
EU-27 market. And although the future trading
relationship is still not known, in case that the UK leaves
the single market of the EU, it may mean worse trading
conditions and it is highly possible that agri-food products
will face largest increases in trade protection which may
lead to decline in both exports as well as imports.
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