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Abstract

Intra-industrial trade is the exchange of products between countries in the same sector
of the economy. A significant part of export and import in goods takes place within the
same sector of the economy. This paper analyzes the intra-industrial trade in agricultural
products of Serbia and its foreign trade partners from 2004 to 2018. The Grubel-Lloyd
intra-industrial trade index was used as a measure. The value of GLI in agricultural
products increased over the observed period, ranging from 0.485 to 0.590 as in 2018, while
the number of 11IT-dominated groups ranged from 26 to 35. The results obtained indicate
that vertical 11T is more prevalent than horizontal 11T and that the export of products with
lower prices dominates, i. e. those that are, according to the assumptions of the model, of
lower quality than the imported products. Dynamic change analysis shows that certain
changes in the IIT pattern occur over time, but that changes are gradual without sudden
peaks in the 11T structure.

Key words: intra-industrial trade, Grubel-Lloyd index, agriculture, Serbia,
international trade.

HUHTPAUHIAYCTPUJCKA TPTOBUHA
MNOJbOIIPUBPEJHUM ITPOU3BOJUMA Y CPBUJHN

Arncrpakr

WHTpanHAyCTpUjcKa TProBHHA MPECTaBJba Pa3MeHy IPOU3BOAA HUCTOT CEKTOpa
npuspezne u3Mmely 3emasba. 3HadajaH €0 M3BO3a M yBO3a MPOU3BOJA OJIBHja CE YHY-
Tap UCTOT CEKTOpa MpuBpene. Y pamy je aHAIM3HpaHa HHTPAWHIYCTPHjCKa TPTOBUHA
MOJBOIPHUBPEIHUM U TpexpamOeHnM mnpomsBoguma CpOuje M HBEeHHX CIOJFHOTPIo-
BUHCKUX TapTHepa y nepruony ox 2004. mo 2018. roxgune. 3a Mepeme je kopumheH
I'py6en—Jlojaos (Grubel-Lloyd) nnnexc untpannayctpujcke tprosune (GLI). Bpen-
HocT GLI mosponpUBpeAHNX U MPEeXpaMOeHUX MPOM3BOJA pacia je y MOCMaTpaHOM
neproay u kperana ce o1 0,485 10 0,590, konuko je m3nocuna 2018. rogune, 10K ce
6poj rpyna kop kojux je momunupaina UUT kperao on 26 mo 35. HobujeHu pe3ysnra-
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TH yKa3yjy Ha To 1a je BeprukanHa MUT 3actymsenuja ox xopusonranue MUT u na
JOMHHHpa U3BO3 IIPOM3BOJIa KOJU MMajy HIDKE IIeHe, Tj. KOjH Cy IpeMa IpeTIocTaB-
Kama MoJieJia JIONIHjer KBaIUTeTa y OZHOCY Ha MPOU3BOJE M3 YBO3a. AHanW3a AWHA-
MHYKHX ITPOMEHa IToKa3yje Ja Jjoyasu 1o oapehennx npomena y oopaciy UWUT Tokom
BPEMEHa, alli 1a ce IPOMEHe JelaBajy MOoCTeNeHo, 6e3 HarauX NpoMeHa y CTPyKTypu
HUT.

KibyuHe peun: uHTpauHIycTpHjcka TproBuHa, [ py6en—Jlojnos unnekc,
nossonpuspena, Cpouja, melyyHaponHa TproBuHa.

INTRODUCTION

During the 20" century, the pattern of trade changed significantly.
Due to lower transportation costs, the liberalization of international trade
and economic integrations, international trade flows were intensified.
Along with the growth of product exchange in different sectors of the
economy, there is also an increase in the exchange of products in the
same sectors of the economy. The emergence of trade is related to the
exchange of agricultural products (Cuzovié¢, 2009, p. 27). A number of
theorists explain international trade using David Ricardo’s logic and his
theory of comparative advantages. According to this theory, countries
should specialize in the production of goods where they have comparative
advantages and then exchange these products on the international market.
In literature, the Heckscher-Ohlin model emerged later, incorporating two
factors of production, and it became the dominant model of inter-industrial
trade. According to the Heckscher-Ohlin theory, in a trade exchange between
two countries, the country with higher relative availability of capital will
export capital-intensive products. However, after World War I1, the pattern of
trade changed, so that trade liberalization and integration of countries took
place. Under such conditions, countries were increasing trade and beginning
to simultaneously export and import the same products.

The first studies addressing intra-industrial trade (11T) were conducted
in the 1960s (Verdoorn, 1960; Balassa, 1966), and after that extensive
literature analyzing the field was published. Much attention has been paid to
the study of IIT, as it is in contrast to traditional theories of international
trade. These authors have come to the revolutionary observation that there is
a specialization within the industry as well as a two-way international trade in
products within the industry (Lloyd & Lee, 2002, p. 1).

One of the most common definitions of intra-industrial trade is that it
represents the simultaneous export and import of similar products or services
by the same country. Qasmi & Fausti (1999, p. 256) emphasize that IIT is
connected to monopolistic markets and that international competition
compels companies in monopolistic markets to specialize and exploit
economies of scale by narrowing their production lines. According to the
same authors, information on trade patterns can assist agricultural producers
in strategic planning. Intra-industrial trade implies an increase in cost-
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effectiveness, while information on the existence of IITs affects the
specialization, differentiation and specific promotion of products.

In their work, Kol & Tharakan (1989) reviewed previous research
dealing with 11T and highlighted differences that occur between the authors
due to empirical observation and expectations based on traditional trade theo-
ries. Their paper highlights two views that explain the differences be-
tween empirical data and theoretical assumptions. According to the first
view, IIT is a consequence of the inclusion of different products in the same
statistical category. This phenomenon is called "categorical aggregation™ and
according to this view the difference of factor content (factor intensity) of
these products is large enough to explain the validity of the Heckscher-Ohlin
theory. The second approach in explaining the IIT phenomenon starts with
the removal (mitigation) of assumptions on which the Heckscher-Olin theory
is based. The assumption of a constant-yield production process is replaced
by a higher-yield production process, product differentiation is introduced,
and perfectly competitive markets are replaced by imperfect ones. In this
way, theoretical foundations and different models have been created to ex-
plain empirical data on 11Ts. According to this view, the inclusion of products
of different factor-intensity in the same category in the classification (cate-
gorical aggregation) may be consistent with the presence of different types of
ITs.

Grubel & Lloyd (1975), whose index is most commonly used to
measure IIT, categorized the products for which 1T was recorded. The first
group consists of homogeneous products where exchange occurs due to
transport costs and seasonal differences in production. The second group
consists of heterogeneous products which may be substitutes. This group
may include products that use different inputs and possibly represent direct
substitutes, such as similar products obtained naturally or artificially, or
products using the same inputs but intended for different end users (metals
for the automotive and construction industries) and also products made from
similar materials and using similar production processes (cars, television sets,
etc.). The third group consists of heterogeneous products linked to the pro-
duction stages in the same sector. This method of trading is called vertical
trading and is present in sectors operated by transnational companies.

In a study conducted by Frankel (1943), the author concludes that
countries that are open to international trade, that is, have a higher share
of exchange per capita, more often export and import the same products,
i.e. have a higher proportion of IITs (as cited in Kol & Tharakan, 1989).
He explained this phenomenon by the difference in product quality, which is
the result of differences in workers' skills between countries.

In addition to industrial products, where 11T was first observed, IIT
is becoming more common in agricultural products. According to the data
of the Statistical Bureau of the Republic of Serbia, agriculture's share in
GDP in 2018 was 7%, while agricultural exports accounted for 18.3% of
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the value of total exports. The share of agricultural products import in the
total import was 8.4% in the same year. In the period between 2004 and
2018, agricultural export averaged 21.7% of total export, while import aver-
aged 7.9% of total import. The foreign trade balance in the exchange of the
mentioned products was negative only in 2004, while the surplus has been
recorded since 2005. Serbia's most important foreign trade partners in agri-
cultural trade include the EU, CEFTA 2006 member states and the Rus-
sian Federation. Agricultural trade between Serbia and these three most im-
portant foreign trade partners accounted for 87.4% of total export and 74.7%
of total agricultural import in 2018. The presented data indicate that Serbia
exports and imports agricultural products, and this paper examined T for
these products using the GL index of IIT.

A similar analysis was made by Hoang (2019), who analyzed the IIT
in Vietnam agriculture between 1997 and 2014. The author points out that the
pattern of IIT in agricultural products depends on local production and de-
mand, and that the economies of developing and transition countries di-
versify trade activities and 1T due to the restructuring of the economy and
the spread of globalization.

Horizontal and vertical 11T should be distinguished when analyzing
IIT. Horizontal 1T is an exchange of similar products, of similar quality but
with different characteristics. Vertical IIT is an exchange of similar products,
but of different quality. It is often emphasized that vertical IIT is charac-
teristic for the exchange between developed and developing countries, while
horizontal one is characteristic for exchange between developed countries.
Within the framework of economic integrations, a growth of vertical IIT oc-
curs that includes similar products with different quality levels. These theo-
retical assumptions have been confirmed by available research. In a paper
that analyzes the determinants of horizontal and vertical Il T in trade between
countries of the Visegrad Group, JAmbor (2015) points out that agricultural
products are dominated by vertical IIT, i.e. that products of different quality
are being exchanged. In another paper, the same author states that after Hun-
gary joined the EU their vertical IIT increased, that is, the exchange of prod-
ucts of different characteristics and prices (JAmbor, 2010). Similar results
were obtained by Fert6 (2015), who analyzed horizontal IIT in the EU from
1999 to 2010. His results show a low level of horizontal 11T for agricultural
products in countries that joined the EU later.

Based on the aforementioned theoretical assumptions, this paper
analyzes IIT of Serbia for agricultural products in the period between
2004 and 2018. Based on the movement of the GL index and the number
of products characterized by horizontal and vertical 11Ts, the changes that
occurred in the observed period are indicated. Also, the paper analyzes the
dynamic application of GL indexes in a given period using OLS regression.
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MATERIALS AND METHODS

Intra-industrial trade is defined as the simultaneous export and im-
port of products within the same industry sector. The extent of 11T can be
measured by a Grubel-Lloyd index that relies on an index previously de-
veloped by Balassa (1966). The values of the Grubel-Lloyd Index (GLI)
range from 0 to 1 and show the similarity of the exchange between the
two countries (Grubel-Lloyd, 1975). The higher the index value, the
higher is the IIT intensity. The index has a value of 0 when there are no
products exported and imported within the same class (GLi = 0; Xi =0 or
Mi = 0), while the index is equal to 1 when the value of the exported and
imported products within the same class is equal (GLi = 1; Xi = Mi). The
GLI calculation formula is:

(XI +M[)_ |X[ _Mll

GLI; 4p =
LB (X; +M;)

Xi — the value of the exported product i,
Mi — the value of the imported product i.

According to Qasmi & Fausti (2001), GLI values can be classified
into four groups (as cited in Hoang, 2019, p.76).

Table 1. The classification of GLI values

Class1  0.00 <GLI <0.25 Strong inter-industry trade
Class2  0.25<GLI <0.50 Weak inter-industry trade
Class3  0.50 < GLI <0.75 Weak intra-industry trade
Class4 0.75<GLI<1 Strong intra-industry trade
Source: Qasmi & Fausti, 2001 (as cited in Hoang, 2019)

In order to compare results between countries and sectors, GLI can be
aggregated at country and sector levels. The bilateral 11T index is calculated
as the weighted average of the index (1) for all product classes i, with the
weights of total trade with the product i relative to the total trade of all prod-
ucts. Country and sector 11T index is calculated by the formula:

(XI+MI)_|X[_MI| (X[+MI)
OHhus = Z ( (e + M) ) "‘ (zi(x[- . Mo)

Grubel & Lloyd (1971) state that 11T can be divided to horizontal and
vertical one. Horizontal intra-industrial trade is defined as the simultaneous
export and import of products classified in the same sector and at the same
processing stage, while vertical 11T is defined as the simultaneous export and
import of products classified in the same sector but at different stages of pro-
cessing.

There are several options in the literature for separating horizontal
and vertical 11 Ts. Horizontal intra-industrial trade (HIIT) is defined as the
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exchange of products that are differentiated by different attributes not in-
cluding quality, while vertical intra-industrial trade (VIIT) is the exchange of
products characterized by different quality (Ekanayake, VVeeramacheneni, &
Moslares, 2009, p. 30). The total IIT equals the sum of the horizontal and
vertical 1ITs.

GLI; = HIIT, + VIIT,

Greenaway, Hine, & Milner (1995) developed an approach of sep-
arating horizontal and vertical 11 Ts using the relative units index (UV) of ex-
ports and imports. The Relative Units Index (UV) measures the average price
of a product in a given group based on perfect information assumptions. Ac-
cording to Stiglitz (1987), even in cases of asymmetric information prices
will be a reflection of quality. According to these assumptions, a product sold
at a higher price is better than a product sold at a lower price. The formula
used is as follows:

v
l—-a= ;M =l+a
]

In the above formula, UV denotes the value of the product unit, X is
the export, M is the import of the product j, and o = 0.15. According to
Greenaway, Hine, & Milner (1995), a product is horizontally differentiated if
the unit export value compared to the unit import value is within the range of
15%, otherwise it is a vertically differentiated product. Vertical 11T indicates
significant differences in the quality of goods exported and imported. If the
difference between unit values of exports and imports is lower than 0.85, then
the quality of the exported product is worse than the quality of the imported
product and this represents a low-quality vertical IIT. If the difference be-
tween unit values of exports and imports is greater than 1.15, then the quality
of the product being exported is assumed to be better than the quality of the
product being imported and this represents a high-quality vertical 1T.

The paper will apply OLS regression to look at the dynamic changes
of GLI in the observed periods. This methodology has been applied in the
works of Dalum, Laursen, & Villumsen (1998) and Hoang (2019). The re-
gression model can be represented by the formula:

t2 _ t2
GLI;* = a+ BGLL;" + &

In the above formula, t1 represents the initial year, t2 the last year in
the observed period, j is the observed commodity group, o is constant, 3 is
regression coefficient and ¢; is residual and is assumed to be normally and
identically distributed according to the model assumption. In this formula
GLI{* is the index value in the last year for commodity group j and represents
the dependent variable, while GLI* is the index value in the initial year for
commodity group j and represents the independent variable.
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If the value of the regression coefficient = 1, the IIT pattern did not
change in the observed period. In the case where § > 1, the country with
higher IIT value will increase the value of intra-industrial trade in products
where it has already recorded a significant share of intra-industrial trade and
increase the value of inter-industrial trade in products that have been charac-
terized by inter-industrial trade. If 0 < < 1, it indicates that the existing pat-
tern has changed, countries with high 1T value increase the value of inter-
industrial trade and vice versa, and if < 0 the positions are reversed com-
pared to the initial period.

Dalum, Laursen, & Villumsen (1998), as well as Hoang (2019)
point out that regression analysis should show the extent of IIT changes
over time and that f > 1 does not represent a sufficient condition for T
growth. The authors define the additional condition as:

to E‘
R

5_t1_

In this formula 8y is a standard deviation during the first year, oy is a
standard deviation during the last year of the observed period, f is the regres-
sion coefficient, R is the square root of the coefficient of determination. In the
case where 3 = R the GLI distribution is unchanged, if p > R the GLI disper-
sion is increased and if B < R there is a decrease in GLI dispersion.

The application of OLS regression in the aforementioned studies
requires that IIT values have symmetrical, normal distributions and that
extreme values are eliminated (Hoang, 2019). For this reason, it is neces-
sary to transform the GL index into a TGL index by the formula:

TGLI =2GLI—1

The TGLI value ranges between -1 and 1, and zero represents a
neutral point between inter-industrial and intra-industrial trade. In the cal-
culation of OLS regression in this paper, GLI values will be replaced by
the corresponding TGLI values.

The empirical data on exports and imports used in this paper are sec-
ondary data downloaded from the electronic database of the Statistical Bu-
reau of the Republic of Serbia (RSZ, http://data.stat.gov.rs). The Statistical
Bureau uses the fourth revision of the Standard International Trade Classi-
fication (SITC), data are presented by sections denoted by one digit (10 sec-
tions), divisions denoted by two digits (67 divisions), and groups represent-
ing the third level and denoted by three digits (262 groups). According to
the United Nations Statistical Commission classification (2006) and the
works of Duran Lima, Alvarez, & Cracau (2016) and Hoang (2019), agricul-
tural commodities analyzed in the paper include sections 0, 1, divisions 21,
22, commodities 231; division 24, commodities 261, 263, 264, 265, 268, di-
vision 29, and sector 4. The Statistical Bureau of the Republic of Serbia also
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uses the Nomenclature of Foreign Trade Statistics (NFTS) to display data on
exports and imports of products, which is based on the Standard International
Trade Classification. The hierarchical structure of NFTS by digit positions
has the same appearance as SITCs up to the position level (5-digit codes) and
contains the same number of sections, divisions, groups, subgroups and posi-
tions (items). NFTS has 4,079 products and the structure of the code is as fol-
lows: sections (1-digit codes), divisions (2-digit codes), groups (3-digit
codes), subgroups (4-digit codes), items (5-digit codes) and NFTS products
(5 + 2 digit codes) (Statistical Bureau of the Republic of Serbia, 2007, p. 20).

The GLI value increases with the level of aggregation i.e. the index
will have lower value when calculated at more detailed levels (United
Nations, 2012, p. 20). For this reason, GLI value in this paper was calcu-
lated at the group level, with 60 agricultural groups included, and at the
NFTS product level where 867 products were covered in the period from
2004 to 2018.

RESULTS AND DISCUSSION

In the observed period from 2004 to 2018, the value of Serbian ag-
ricultural exports increased fourfold, from USD 0.86 billion to USD 3.52
billion. Agricultural imports increased 2.3 times in the same period, from
USD 0.94 billion to USD 2.17 billion. The foreign trade balance of agri-
cultural products was positive during the analyzed period, except in the
first year. In 2004, a deficit of USD 76.67 million was recorded. Since
2005, agricultural exports have outpaced imports, surplus growing from
USD 131.76 million to USD 1.31 bhillion in 2018. During 2016, surplus
reached USD 1.66 billion.
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————— Trade balance of agricultural commodities

Figure 1. Value of export and import of agricultural products of Serbia
2004-2018. (In millions of USD)



Agricultural Intra-industry Trade in Serbia 357

Measuring the Intra-industrial Trade Using the GL Index

In this paper we used GLI to measure IIT by agricultural products
between Serbia and its foreign trade partners. Table 2 shows the commodity
groups with the highest GLI value in 2018. Groups 001, 211, 098, 045,
073, 291, 431, 022 and 057 had a GLI value greater than 0.90 during 2018.
Within these groups, GLI was highest for NFTS 0014910 (poultry domes-
ticus, live, weighing more than 185g) 0.93, 2112900 (other raw hides and
skins of bovine animals, including butts, bends and bellies) 0.98, 0989900
(Other food preparations) 0.99, 0989490 (food preparations of flour, meal,
starch or malt extract, n.e.s.) 0.96, 0459900 (cereals, unmilled, n.e.s.) 0.97,
0733000 (other food preparations containing cocoa, in blocks or slabs,
whether or not filled) 0.94, 2919300 (guts, bladders and stomachs of ani-
mals, whole and pieces thereof) 0.70, 4312200 (vegetable fats and oils and
their fractions, hydrogenated, inter-esterified, re-esterified) 0.87, 0221200
(milk and cream, of a fat content, by weight, exceeding 1% but not exceed-
ing 6%) 0.96, 0579110 (melons and watermelons, fresh) 0.67.

However, interpreting GLI calls for caution. The GLI value increases
with the level of aggregation, i.e. the index will have lower value when calcu-
lated at more detailed levels (United Nations, 2012, p. 20). For this reason,
the GLI value in the paper was calculated at the group level and at the NSFT
product level. This problem can be illustrated by the example of group 057
(Fruit and nuts (not including oilnuts), fresh or dried). There are 36 NSFT
products within this group. The total GLI value at 057 group level is 0.918,
while individually, at the NSFT product level, some products are character-
ized by inter-industrial trade, and the GLI value ranges from only 0.008 to a
maximum value of 0.651.

The following table (Table 2) shows the GLI values for product
groups where the value of exports was greater than USD 200 million dur-
ing 2018, and includes the groups 058, 122, 044, 057, 041 and 081. The
GLI value for these product groups ranged from 0.92 in group 057, which
also belongs to the groups with the highest index value, to 0.008 in group
041, which is among the groups with the lowest index value. The last four
groups represent products with the lowest GLI value in 2018, which in-
clude groups 041, 043, 422 and 231. Commaodity group 041 is among the
groups with the highest export value, so within this group a surplus is
over USD 200 million. The surplus was also made with product group
043 and amounted to just over USD 14 million. In commodity groups 422
and 231, imports outstripped exports, so a significant deficit was ob-
served in these groups.
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Table 2. Serbia’s agricultural trade and intra-industry trade
(top and selected) in 2018

Code Commaodity Export Import Trade
(million (million balance GLI
USD) USD)

001 Live animals other than animals of 44,16 43.71 0.45 0.994
division 03

211 Hides and skins (except furskins), raw 25.90 24.62 1.28 0.975

098 Edible products and preparations, n.e.s. 175,50 163.54 11.96 0.965

045 Cereals, unmilled 1.07 1.16 -0.086 0.962
(other than wheat, rice, barley and maize)

073 Chocolate and other food preparations 68.13 74.66 -6.53 0.954
containing cocoa, n.e.s.

291 Cruide animal materials, n.e.s. 6.62 5.80 0.82 0.934

431 Animal or vegetable fats and oils 4.73 411 0.62 0.930

022 Milk and cream and milk products, other 63.74 54.10 9.64 0.918
than butter or cheese

057 Fruit and nuts (not including oil nuts), 215.64 183.00 32.64 0.918
fresh or dried

058 Fruit, preserved, and fruit preparations 40390 54.58 349.33 0.238
(excluding fruit juices)

122 Other meat and edible meat offal, fresh, 278.87 138.11 140.75 0.662
chilled or frozen

044 Maize (not including sweet corn), 266.75 18.49 248.26 0.130
unmilled

081 Feeding stuff for animals 202.93 102.57 100.36 0.671
(not including unmilled cereals)

041 Wheat (including spelt) and meslin, 210.38 0.84 209.54 0.008
unmilled

043 Barley, unmilled 1445  0.08 14.38 0.011

422 Fixed vegetable fats and oils, cruide, 0.63 31.21 -30.58 0.040
refined or fractionated other than "soft"

231 231 - Natural rubber, balata, gutta- 1.10 47.02 -45.92 0.046

oercha, guayule, chicle and similar
natural gums
Source: Author’s calculation based on data by Statistical Bureau of the Republic of Serbia

Table 3 shows data on the number of NSFT groups and products
broken down by IIT index value. The first group consists of products in
which the 1T index values are between 0.50 and 0.75 and these products
show weak intra-industry trade. The second group consists of products in
which the value of the IIT index is between 0.75 and 1 and represents
products with strong intra-industry trade. If viewed at the group level (3
digits), 33 groups were characterized by 1T 2018, while 27 were charac-
terized by inter-industrial trade. Of these, 20 groups have shown strong
IIT, while 13 groups have shown weak IIT. If observing based on the
name of the NSFT product (7 digits) during 2018, the IIT was recorded in
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185 products, which represented 18.2% of the total number of products.
In the analyzed period, at the group level, the total number of IIT-
dominated groups ranged from 26 in 2009 to 35 in 2015. Viewed at the
NSFT product level, the number of IIT products ranged from 98 in 2005
to 158 in 2018. According to the data presented in the table, there is a no-
ticeable increase in the number of groups and products characterized by
IT.

Table 3. Number of NSFT groups and products characterized by ITT
in 2004-2018 period

Weak Strong Total Total

3-digit NSFT 3-digit NSFT 3-digit (%) NSFT (%)
2018 13 94 20 64 33 55.0 158 18.2
2017 17 70 16 71 33 55.0 141 16.3
2016 11 78 23 65 34 56.7 143 16.5
2015 12 80 23 69 35 58.3 149 17.2
2014 15 84 18 54 33 55.0 138 15.9
2013 15 82 18 49 33 55.0 131 15.1
2012 17 70 15 60 32 53.3 130 15.0
2011 13 78 17 54 30 50.0 132 15.2
2010 16 62 15 54 31 51.7 116 13.4
2009 12 54 14 50 26 43.3 104 12.0
2008 12 7 18 51 30 50.0 128 14.8
2007 15 67 14 58 29 48.3 125 14.4
2006 11 61 19 56 30 50.0 117 13.5
2005 15 51 15 47 30 50.0 98 11.3
2004 15 63 17 43 32 53.3 106 12.2

Source: Author’s calculation based on data by Statistical Bureau of the Republic of Serbia

Horizontal and Vertical Intra-industrial Trade

When analyzing GLI, it is important to consider the share of hori-
zontal and vertical 11Ts in the total index value. Table 4 shows GLI val-
ues of agricultural products trade between Serbia and its foreign trade
partners. As noted earlier, the index will have lower value if calculated at
more detailed levels. For this reason, the GLI value was calculated at the
group level (3 digits) and at the NSFT product level (7 digits) in the
2004-2018 period. Horizontal T (HIIT) is an exchange of products of
similar quality, i.e. products that are differentiated by other attributes ex-
cluding quality. Vertical IIT (VIIT) is an exchange of products of differ-
ent quality. Vertical IIT indicates significant differences in the quality of
goods exported and imported. If the difference between unit values of ex-
ports and imports is lower than 0.85, then the quality of the exported
product is worse than the quality of the imported product and it represents
a low-quality vertical 1IT. This lIT is shown in the table as VIITL. If the
difference between unit values of exports and imports is greater than 1.15,
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it is assumed that the quality of the product being exported is better than the
quality of the product being imported and this represents a high quality verti-
cal 1T that is shown as VIIT2 in the table. Vertical IIT is equal to the sum of
VIITL and VIIT2, while the total 11T is equal to the sum of horizontal (HIIT)
and vertical (VIIT) intra-industrial trade.

In the observed period from 2004 to 2018, the total value of GLI
for agricultural products, at group level (3 digits), ranged from 0.485 in
2004 to 0.590 in 2018. If the value is calculated at the NSFT product lev-
el (7 digits), the index value ranged from 0.248 in 2004 to 0.363 in 2018.
In the observed period, there was an increase in the IIT index for agricul-
tural products in Serbia. The lowest value of the IIT index was recorded
in 2005 when it was 0.448. Since 2013, the IIT index has been higher
than 0.50 every year. Vertical 11T is more prevalent in the structure of the
IIT index. The data presented in the table indicate that VIIT1 accounts for
about 50% of the total value of the IIT index. As noted above, the vertical
IIT indicates differences in the quality of the traded goods and VIIT1 in-
dicates that the quality of the exported product is worse than the quality of
the imported product. Within the 1T for agricultural products between Ser-
bia and its partners, the export of products with lower prices is more preva-
lent, i.e. according to the assumptions of the model, those are of lower qual-
ity than imported products.

Table 4. GLI values for agricultural products of Serbia
between 2004 and 2018

HIT VIITL VIIT2 VIT GLI

3-digit NSFT 3-digit NSFT 3-digit NSFT 3-digit NSFT 3-digit NSFT
2018 0.116 0.090 0.298 0.167 0.176 0.106 0.474 0.273 0.590 0.363
2017 0.108 0.108 0.301 0.150 0.149 0.097 0.449 0.247 0.557 0.355
2016 0.111 0.063 0.225 0.157 0.166 0.092 0.391 0.248 0.502 0.311
2015 0.104 0.097 0.252 0.152 0.187 0.083 0.439 0.235 0.542 0.331
2014 0.137 0.081 0.266 0.146 0.168 0.095 0.434 0.241 0.571 0.322
2013 0.220 0.124 0.244 0.134 0.104 0.076 0.348 0.210 0.567 0.334
2012 0.138 0.105 0.207 0.113 0.135 0.069 0.342 0.181 0.480 0.286
2011 0.144 0.103 0.244 0.082 0.084 0.062 0.328 0.145 0.472 0.248
2010 0.164 0.091 0.233 0.091 0.069 0.073 0.301 0.164 0.465 0.255
2009 0.127 0.055 0.236 0.108 0.091 0.076 0.327 0.184 0.453 0.239
2008 0.089 0.059 0.272 0.129 0.122 0.072 0.394 0.200 0.484 0.260
2007 0.086 0.089 0.265 0.093 0.128 0.061 0.394 0.153 0.479 0.242
2006 0.049 0.087 0.280 0.106 0.156 0.068 0.436 0.174 0.486 0.261
2005 0.074 0.055 0.232 0.100 0.142 0.075 0.374 0.175 0.448 0.230
2004 0.092 0.053 0.213 0.123 0.180 0.071 0.393 0.195 0.485 0.248

Source: Author’s calculation based on data by Statistical Bureau of the Republic of Serbia

Based on available data at the NSFT product level, the number of
products characterized by horizontal and vertical IIT, as well as by inter-
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industrial trade was calculated. The results obtained are shown in Table 5.
Out of the total number of products, products where quantity data were
not available were excluded. During the observed period, there was an in-
crease in products characterized by horizontal 1IT — from 81 in 2004 to
122 in 2018. In the same period, the number of products for which a dif-
ference between unit values of exports and imports is less than 0.85
(VIIT1) ranged from 166 in 2010 to 205 in 2016. The number of products
where the difference between unit values of exports and imports exceeds
1.15 (VIIT2) increased significantly in the observed period, from 117 in
2004 to 210 in 2017. On the other hand, the number of products with rec-
orded intra-industry trade and without any trade was declining. The re-
sults shown in Table 5 point that during 2018, vertical 1IT was recorded
in 372 products, while horizontal 11T was recorded in 122 products. These
results indicate that in Serbia, IIT in agricultural products most often in-
cludes products of different prices and quality.

Table 5. Number of NSFT products according
to the characteristic trade level

Inter-industry

year HIT VIIT1 VIIT2 trade non
2018 122 183 189 135 39
2017 107 189 210 118 45
2016 111 205 184 131 44
2015 124 171 193 139 46
2014 114 184 196 120 50
2013 127 168 185 152 42
2012 121 180 182 131 57
2011 121 178 166 143 63
2010 108 166 174 160 60
2009 90 190 167 154 70
2008 93 200 162 160 60
2007 94 187 151 178 63
2006 84 199 173 156 63
2005 77 176 139 199 80
2004 81 181 117 179 113

Source: Author’s calculation based on data by Statistical Bureau of the Republic of Serbia

Dynamical Changes of GLI

In several groups of agricultural products there were significant
changes in GLI over the observed period. Groups 061, 091, 122, and 244,
which at the beginning of the period were characterized by strong inter-
industrial trade, during 2018 represented groups of products with weak
IIT. The groups 025 and 211, classified as weak inter-industrial trade by
GLI, became strong IIT groups. The most dynamic changes occurred in
the 041 and 245 product groups, which changed from strong IIT at the
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beginning of the period, to the strong inter-industrial trade at the end of
the observed period.

Table 6. Results of OLS regression

2004 — 2011 2012 — 2018 2004 — 2018
B R B/R B R B/R B R B/R
054 056 096 072 0.73 098 0.53 056 0.95
Source: Author’s calculation based on data by Statistical Bureau of the Republic of Serbia

The results of the applied methodology and OLS regression for the
three periods are shown in Table 6. In all periods 0 < <1, 0<R <l
while B/R < 1. According to the explained methodology, the obtained re-
sults indicate that certain changes occur and that the 1T pattern changes
over time, i.e. high-value IIT product groups increase the value of inter-
industrial trade and vice versa. Also, since < R, the obtained result indi-
cates that GLI dispersion decreased during the observed period. The val-
ues of the coefficients  and R indicate that changes occur gradually and
that there are no sudden and fundamental changes. Changes were mini-
mal, especially in 2012-2018 period.

CONCLUSION

Agricultural products represent an important product group in the
foreign trade of Serbia. In the 2004 — 2018 period, it participated on aver-
age with 21.7% in total export and 7.9% in total import. The average
growth of agricultural products export in this period was 11%, slightly
lower than the average annual growth of total exports of the Serbian
economy, which amounted to 14%. On the other hand, the import of agri-
cultural products grew at an average annual rate of 7%, while total import
grew at an average annual rate of 8%. The balance of foreign trade of ag-
ricultural products in the observed period was positive, except in the first
year when import of agricultural products was higher than export.

The paper analyzes the values of GLI for agricultural products at
group level (3 digits) and NSFT product level (7 digits) between Serbia
and its foreign trade partners. The index value ranged from 0.448 to 0.590
(3 digits). When calculating the value at the NSFT product level (7 dig-
its), the index value ranged from 0.248 in 2004 to 0.363 in 2018. As GLI
increases with the level of aggregation, data used in the paper were at the
group level and the NSFT product level. From the results presented, it can
be concluded that the aggregation problem is especially emphasized in
group 057. Some of the NSFT products within this group are character-
ized by IIT, with the highest GLI value being 0.651. A more detailed
analysis indicates that this group is more characterized by inter-industrial
trade, although GLI values at the group level indicated a strong IT. Not-
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withstanding the above examples, the overall GLI results at the group
level and NSFT product level indicate that the pattern of trade is changing
and that IIT is becoming more and more represented in foreign trade in
agricultural products in Serbia.

The data presented in the paper indicate that IIT over time gains
importance in the exchange of agricultural products between Serbia and
other countries. The number of products for which simultaneous export
and import is registered increases from year to year, while the number of
products with characteristic inter-industrial trade is decreasing. The ob-
tained results show increase of HIIT, i.e. the exchange of products of sim-
ilar quality and price. During the observed period, the share of NSFT
products characterized by HIIT increased from 11.8% to 17.8%. Also, a
significant growth was achieved in VIIT. The share of NSFT products
characterized by VIIT1 did not change significantly, so the share of these
products in 2004 was 26.3%, while in 2018 it was 26.6%. The most sig-
nificant growth was achieved in NSFT products characterized by VIIT2,
because the share of these products increased from 17.0% at the begin-
ning of the observed period, to 27.5% in 2018.

The largest part of the IIT of Serbia, measured by the GL index,
represents the vertical 1IT. According to the obtained results, the low-
quality vertical IIT (VIIT1) makes about 50% of the total value of the IIT
index. According to theoretical assumptions, vertical trade is characteris-
tic of the exchange of goods of different quality, and VIIT1 indicates that
the quality of an exported product is worse than the quality of the same
imported product. Based on the obtained results, it can be concluded that
the IIT of agricultural products between Serbia and its foreign partners is
dominated by the export of lower-priced products, i.e. those that are, ac-
cording to the model assumptions, of the lower quality, and the import of
the same products but of higher quality. Similar results in the analysis of
the surrounding countries and countries that later joined the EU were ob-
tained by Jambor (2015 and 2011) and Fert6 (2015). Although VIIT1
makes up over 50% of the value of the GL index, the number of products
within VIIT2 has increased significantly. This indicates the increase of
the number of agricultural products in which the quality of the exported
product is better than the quality of imported products. However, the val-
ue of foreign trade in these products in total foreign trade is significantly
lower than the value of foreign trade in products characterized by VIIT1,
which explains the higher share of VIIT1 in total IIT.

The analysis of the dynamic changes using OLS regression shows
that there is a change in the pattern of T over time and that certain
groups of products that were characterized by inter-industrial trade in-
crease the value of IIT and vice versa. However, the ratios of the coeffi-
cients B and R show that changes occur gradually over a longer period of
time and that there are no sudden changes in the pattern of trade and the
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structure of 11T, which was especially characteristic for the period be-
tween 2012 and 2018.

This paper is the starting point for the analysis of IIT of agricultural
products in Serbia. In further research and IIT analysis, it would be important
to analyze individual data for the countries with which the exchange was
made. Further analysis would also require identifying the reasons for the
changes, the reasons for imports of agricultural products of similar quality,
and the potential problems encountered by domestic farmers in the case of
imports of agricultural products of similar quality. Empirical data presented
in the paper can be used for further analysis and the definition of measures
and policies that would help to improve the quality of exported agricultural
products in comparison to the imported ones and to improve the competi-
tiveness of the agricultural sector of Serbia.
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HUHTPAUHAYCTPUJCKA TPTOBUHA
NOJbONIPUBPEJHUM ITPOU3BOJUMA Y CPBUJN

‘Bophe hiyzouh', Ceers1ana CoxosioB-Maagenosuh?
'Bucoka nocnosHa 1kosa crpykoBHEX cTyauja, Hopu Caz, Cpouja
2yuusepsurer y Huury, Exonomcku Qaxyarer, Humi, Cpouja

Pe3ume

VYenen maga TpaHCTIOPTHHMX TPOIIKOBA, JmOepammsanuje MehyHapomHe TproBHHE,
CTBapama eKOHOMCKHX MHTErpaluja, y Apyroj mosiosuHu 20. BeKa J10J1a3d O HHTCH3UBHU-
pama MehyHapoIHUX TPrOBUHCKHX TOKOBA. YTIOPEIO ca pacTOM pa3MeHe MPOU3BOAA pa3-
JIMYUTHX CEKTOpa MPHBPEJE, I0Na3H U JI0 pacTa pa3MeHe MPOM3BO/Ia UCTUX CEKTOpa MpH-
Bpeze. Hajuernha nedunuimja MHTpanHIyCTPHjCKe TPTOBUHE je 1a OHA MPE/ICTaBIba UCTO-
BPEMEHH U3BO3 M yBO3 CIIMYHMX MPOHM3BOJIA WK YCIIYTa O CTPaHEe HCTE JIPKaBe.

Ilpse crynmje koje cy ce OaBuie heHOMEHOM HHTpanHIycTpHjcke Tproeune (UT)
cripoBezieHe cy me3zecernx roguna 20. Beka (Verdoorn, 1960, Balassa, 1966), a HakoH To-
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ra o0jaBJbeHa je 0OMMHA JTeparypa Koja aHaJanu3upa oBy obnacT. Benvka maxma uctpa-
knBada rocsehena je mydasary MUT, jep je y CynpoTHOCTH ca TpaaUIOHAIHAM TEOpH-
jama MeljyHapoHe TProBHHE.

Topen maycTpujcknx npomssona, rae je MWUT u npeo youena, MUT nocraje cBe
yemha U KO MOJBONPUBPEIHUX U MpexpaMOeHux mpoussona. [Ipema mopanuma Permy6-
JIMYKOT 3aBOJIA 32 CTATUCTHKY, yuerthe nossonpuspene y b/AI-y 2018. roxune nzHocuno
je 7%, 1Ok je U3B03 MOJbOIPUBPENHUX U NPeXpaMOeHuX Mpon3Boaa duHuo 18,3% BpenHo-
CTH YKyTTHOT M3B03a.

V pany je aHaM3MpaHa MHTPAUH/y CTPHjCKa TPrOBHHA MOJHOIPUBPEIHAM IIPOM3BOIH-
Ma CpOuje U HCHHX CIIOJFHOTPrOBUHCKHX MapTHepa y mepuomny o 2004. no 2018. ro-
mure. O6um UUT y pany mepen je I'pyoen—Jlojnosum unmexcom (Grubel-Lloyd, 1975),
KOJU CE OClama Ha WHICKC KOju je panuje pa3uo bamaca (Balassa 1966). Bpeanoctu
I'py6en—JlojnoBor unmekca (GLI) kpehy ce ox 0 1o 1 1 mokasyjy CIMYHOCT pa3MeHe ABe
3emsbe. 11T je BpenHocT nHAekca Beha, Behu je uatensurer UUT. MHaekc nma BpeaHOCT
0 xama HemMa MPOM3BOJA y OKBUPY KCTe KI1ace KOju Cy u3Be3eHH u yBesenu (GLi = 0; Xi =
0 ili Mi = 0), mok je uHmeKc jenHak | kama je BpeQHOCT W3BE3CHNX M YBE3CHHX MPOU3BOAA
y okBupy ucre kiace jennaka (GLi = 1; Xi = Mi). 360r 0ceTJbUBOCTH MHJEKCAa Ha HUBO
arperamwje, BpenHoct GLI je y pany pauyHara Ha HUBOY rpyra u o0yxsaheHo je 60 mosbo-
HpHBpeaHUX Ipyma u Ha HuBOY npomsBona HCCT, rae je oOyxsaheno 867 mpomsBona y
nepuony ox 2004. no 2018. roguxe.

YV mocmarpanom mepriogy on 2004. no 2018. rogune, ykynaa BpexHoct GLI mospo-
MPUBPEIHAM TPOM3BOAMMA, HA HUBOY rpyna (3 mudpe), kperaia ce ox 0,485, konmko je
m3Hocmwia 2004. romune, ma go 0,590, konmuko je m3Hocwna 2018. romune. Ykommko ce
BpenHOCT padyHa Ha HuBoy npousBoaa HCCT (7 mudapa), BpeAHOCT HHIEKCA ce KpeTana
on 0,248 (y 2004. romuan) 1o 0,363 (y 2018. roaunn).

Jenna on xapaxrepuctuka MUT nossonpuBpentnM npoussoanMa y Cpbuju je na je
BeprukaiHa MUT 3actymssenuja on xopusontanne MUT. Tlpema nobOujennm pesynratu-
Ma, BUNT1 uunu oko 50% yxynuHe BpenHoctu unziekca UUT. [Ipema TeopHjckum mpeT-
MOCTaBKaMa, BEpPTHKAIHA TPrOBHHA jé KapaKTEPHCTHYHA 3a pasMeHy poda pasinauTor
kBaymTeTa, a BUWT1 ykasyje Ha To [a je KBAJMTET M3BO3HOT IIPOU3BOAA CIAa0HjH O KBa-
JIATETa YBO3HOT Mpou3Boa. Jlo0mjeHn pe3ynTaTu ykasyjy Ha 1o aa 'y okeupy UWUT nospo-
npHBpeHAM Tpon3BoanMa CpOuje 1 ’eHNX MapTHEpa JOMHUHUPA W3BO3 IPOM3BOA KOJH
MMajy HIDKE IIeHe, Tj. KOjH Cy IpeMa IpeTHocTaBKaMa MoJIelia ciabujer KBajanTera.

Ananmuza nuHamuukx mpomena npumeHom OJIC perpecuje mokasyje na JA07a3d 10
npomene obpaciia MUT Toxom Bpemena. [Ipema 100HMjeHUM pe3ysTaTiMa y MEpUOIy O
2004. no 2018. romune, momwio je 1o cMamema aucnepsuje GLI. Mnak, onxocn xoedu-
mujeHara f 1 R mokasyjy a ce mpoMeHe y Ty>KeM BpeMEHCKOM MEepUOTy JIeIaBajy TocTe-
TMIEHO M J]a HeMa HaIIX IpoMeHa y obpacity TproBune u ctpykrypu MAT.



