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ABSTRACT
Objective: The objective of this paper is to present differences in Poland’s bilat-
eral trade balances in gross terms and in value added terms in 1995-2011, as well
as an explanation of such differences.
Research Design & Methods: It was decided to explain why Poland’s bilateral trade
balances in gross terms and value added terms differ. The calculations were made using
the World Input-Output Database (WIOD), based on the input-output approach.
Findings: In the years 1995-2011, Poland’s trade with the majority of the countries
was characterised by widening gaps between balances in gross terms and those in
VA terms. The decomposition of bilateral trade balances by VA content demon-
strated that the differences in the value of trade balances in gross terms and in
VA terms had been mostly determined by two components: ‘multilateral VA net
exports to third countries via partner’ and ‘foreign VA in net exports from other
countries than partner’.
Implications & Recommendations: To appraise benefits from Poland’s bilateral
trade better it is recommended to use the decomposition of trade balances by
value added content.
Contribution & Value Added: The originality of this work lies in the decomposition of
Poland’s bilateral trade balances by value added content. Such a decomposition al-
lows to identify factors driving Poland’s bilateral net exports.
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INTRODUCTION

The international fragmentation of production processes, i.e. countries’ specialisation
in specific stages of production, and the related growth in trade in intermediate goods
have become an increasingly important phenomenon since the 1980s. The develop-
ment has drawn the attention of economists engaged in trade research concerning
both theoretical aspects (see e.g. Grossman & Rossi-Hansberg, 2008; Feenstra, 2010)
and empirical considerations (e.g. Johnson & Noguera, 2012; Koopman, Powers, Wang
& Wei, 2011, 2014; Stehrer & Foster-McGragor, 2013; Timmer, Dietzenbacher, Los,
Stehrer & de Vries, 2015; Negengast & Stehrer, 2016; Ambroziak, 2016a, 2016b). The
breakthrough in the studies of the international fragmentation of production was the
preparation of the world input-output tables (discussed in more detail below) and
making them available. It allowed better understanding of the flows of value added
(VA) content of trade between countries. Based on the world input-output tables
(WIOD), it is possible to compute various indicators of individual countries’ involve-
ment in the processes of production fragmentation.

Trade statistics in VA terms take account of the contribution of particular countries
to the creation of VA and eliminate the multiple calculation in the trade of components,
first separately (as intermediate goods) and then as parts of final goods. Therefore, bilat-
eral balances in gross terms (computed on the basis of traditional statistics) can marked-
ly differ from those in VA terms (calculated on the basis of VA statistics) (Johnson &
Noguera, 2012). Thus, differences between trade balances computed in accordance with
the two approaches will widen with the trading countries’ engagement in global value
chains. The decomposition of bilateral trade balances by value added content allows to
understand better the dependence of the Polish economy on the world economy.

This paper aims (1) to present differences in Poland’s bilateral trade balances in
gross terms and in VA terms in 1995-2011 and (2) to explain such differences.

The analysis is based on data from the World Input-Output Database (WIOD), with
the use of the input-output model. The study covered 39 trading partners of Poland and
an aggregate constituting a group of countries not further specified in the WIOD.

The paper starts with the presentation of selected aspects relating to trade statis-
tics in value added terms and the review of research studies. Next, the research
method is described in detail. Further, the paper discusses the analysis results, in
particular: the differences in Poland’s bilateral trade balances in gross terms and in
VA terms, as well as determinants explaining such differences. The paper concludes in
the recapitulation of the main findings from the study conducted.

LITERATURE REVIEW

The literature distinguishes between two main concepts connected with the flow of VA
between countries (Stehrer, 2013; Stehrer, 2012; Nagengast & Stehrer, 2014). One of
them, ‘trade in value added’, allows to determine how much of the value added creat-
ed in a country is directly and indirectly embodied in the final consumption of another
country. Value added may flow to the destination country directly in the form of the
final product or indirectly in the form of a semi-finished product through other coun-
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tries. It means that the country concerned exports an intermediate product to a coun-
try in which it is used for the manufacture of the final product, subsequently exported
to the country of destination where it is consumed or absorbed (Johnson & Noguera,
2012). In addition to VA exports, there are also VA imports. Those allow to specify the
origin of the value added absorbed in the importing country.

The concept related to VA flows between countries also enables the calculation of the
value of trade balance in VA terms. Although with regard to the overall trade of a country the
trade balances in gross terms and in VA terms are the same, they differ in bilateral trade. The
differences arise from the exclusion from trade in value added the parts of trade flows in-
cluded in traditional statistics more than once (Koopman, Wang & Wei, 2014). Therefore,
trade in intermediate goods contributes to divergent statistics according to the two concepts.

In order to demonstrate the difference between VA and gross trade balances, Figure
1 presents an example of trade between three countries. The differences between net
trade in gross and VA terms result from the possibility that a country may trade with an-
other country only indirectly via a third partner. In the example below, country A exports
an intermediate worth 2 to country B, which then after adding some value of its own —
ships the final product worth 3 to C, where it is consumed. Thus, no physical shipment of
good between A and C is observed, although there is value added created in country A,
which is finally absorbed in country C. In this case, country A runs a trade surplus with B of
2, whereas the trade between A and C is zero. Country B runs a trade surplus with C of 3.
Although country A does not trade with C directly, in VA terms country A has a trade sur-
plus with C of 2. In gross terms, country A reports a trade surplus with B, whereas the
trade balance in VA terms between A and B is zero. In VA terms country B has a trade
surplus with C of 1. Note that in both concepts the overall trade balances of the countries
in question are the same. Country A has a surplus of 2, B of 1 and C a trade deficit of 3.

B (1) C
o ———
(2) value added
\ gross terms
\ terms
(2) trade between A and B 2 0
\ trade between A and C 0 2
A trade between B and C 3 1

Figure 1. lllustration of the difference between VA and gross trade balances
Source: own elaboration (based on Nagengast & Stehrer, 2014; Stehrer & Stéllinger, 2013).

The other concept connected with value added flows between countries is ‘value
added in trade’. It allows to identify the origin of the value added contained in the total
foreign trade of a country or in bilateral trade — between two countries. It enables the
decomposition of exports of one country to another (or of the total exports of a country)
by origin of the value added embodied in those exports. In this paper, the concept of
‘value added in trade’ is used to explain the differences in Poland’s bilateral trade in
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gross and VA trade. Using a 2-country and 1-sector model Koopman et al. were the first
to develop the decomposition of a country’s gross exports by VA content at the bilateral
level. They distinguished between the following components of bilateral exports: 1) do-
mestic VA content of exports in the form of final goods absorbed or consumed by the
direct importer, 2) domestic VA content of exports of intermediates used by the direct
importer to produce final goods for the domestic market, 3) domestic VA content of
exports of intermediates used by the direct importer to produce goods for export — indi-
rect VA exports; 4) domestic VA content of exports of intermediates used by the direct
importer to produce goods returned to the country of the origin of intermediate goods
(reflected domestic VA); 5) foreign VA content of exports. At the same time, imports
from one country to another can be decomposed into the following: 1) value added
created in the country of the importer contained in both final and intermediate goods
(direct VA imports), 2) re-imports — VA created in the importing country and exported to
the country of the importer for its production needs, subsequently brought to the im-
porting country, 3) VA content of the imports of a given country created in a country
other than the country of the importer (Stehrer, Foster & de Vries, 2012).

To decompose a country’s bilateral gross exports, Stehrer (2013) used a method
similar to that of Koopman et al. (2011). This method led to insights into the role of
double counting in VA trade. However, contrary to Koopman et al. (2011), in order to
develop such a decomposition of bilateral exports, Stehrer used a 3-country and 1-
sector model. Johnson and Noguera (2012) related VA balances to gross trade balances
in terms of differences in bilateral VA to exports. However, their analysis leaves the
question why these ratios differ between countries in the first place unexplained.
Nagengast and Stehrer (2014) discussed two methods of the intersection between VA
and gross trade flows at the bilateral level. The two methods anchor VA flows either to
the country of production or to the country of final consumption, which they called the
source-based and the sink-based approach, respectively. The decomposition that is
most similar to the contribution of Nagengast and Stehrer (2014) is the work by
Koopman et al. (2014). They ‘implicitly use a variation of the source-based view when
identifying VA exports in gross trade flows, but that their subdivision of VA exports is to
some extent arbitrary and not based on the number of international border crossings’.

The concept of value added in trade has been rarely studied in the Polish litera-
ture. There is no publication which includes a detailed analysis of Poland’s bilateral
trade by value added concept. Kaliszu, Piotrowski, Btaszczuk-Zawita and Ambroziak
(2013) described the concept of value added in trade and gave some examples of it
concerning both the individual products and the selected economies. Folfas (2016)
compared the world and Poland’s gross trade and trade in value added. Using trade
statistics in value added terms Biatowas (2013) analysed the impact of the interna-
tional fragmentation of production on structural changes and comparative ad-
vantage of Central European countries in international trade in various industries. In
turn, Ambroziak (2015) analysed value added in trade of the four Visegrad Countries
with Germany. Ambroziak (2016a) also studied Poland’s bilateral trade in value add-
ed, however, the bilateral trade balances were not discussed in detail.
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MATERIAL AND METHODS

This study was carried out with the use of data from the World Input-Output Data-
base (WIOD) containing the world input-output tables for the years 1995-2011. On
the basis of the above-mentioned tables, using the input-output (10) model, appro-
priate calculations were made. The basic equation is as follows (1):
x=Ax+f=Lf (1)

where:

X - denotes the vector of gross output;

A - denotes the matrix of technical input-output coefficients (costs);

f - denotes the vector of final output;
L = (I — A)~! - denotes the matrix of material-intensity (or additional demand) coeffi-

cients, also referred to as the Leontief inverse (and I is a unit matrix).

For the sake of a clear presentation of the essence of the calculations, the interna-
tional input-output table only concerns 3 countries and one sector. The matrix nota-
tion of the equation x = Ax + f = Lf is as follows (2):

1

X1 all a2 a3« 1! oz e[t o+ f12o+ B8
2| = a2t g2 g23||x2|+ f2 = |21 22 23 f21 + f22 + f23 (2)
x3 a3l a32 331 1y3 f3 31 32 33 f31 + f32 + f33

Bilateral Balance in Gross and Value Added Terms

The VA exports between country 1 and country 2 (VAX'?) are defined as the value
added of country 1, which is ultimately absorbed in final demand by country 2.
VAX!2are computed in the following way (3):
oz e[
VAX? =yt 0 o] [121 12 l“l [f“] = vHM 2 Ly 222 Lyt 3 32 (3)
l31 l32 l33 f32
where:
vi - is the value added coefficient of country i of the value added vector v;
U - refers to the i-th row, j-th column element of the Leontief inverse L;
fU - denotes final goods flows from country i to country j.

VA exports from country 1 to 2 are decomposed into three components. The first el-
ement of the last equation (v1I'1f12) captures the value added directly absorbed in the
partner country (final goods), which is referred to as the ‘domestic VA in direct final goods
exports’. The second element (v1{1?f22) means the value added shipped to country 2 in
intermediates which are then, after further reprocessing, consumed in country 2, which is
referred to as ‘domestic VA absorbed by the direct partner’. The third element (v1[13£32)
is value added which is embodied in intermediates shipped from 1 to 3 and then after
further processing sent to country 2 in the form of final goods referred to as ‘domestic VA
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indirectly absorbed by the direct partner’®. Stehrer (2013, p. 9) highlights that the route in
the bilateral consideration here is from country 1 to 3 and then to country 2.

In contrast to traditional trade statistics, trade data on the flows of goods and
services from the world input-output table are characterised by the lack of differ-
ences in mirror statistics. For example, it means that the imports of country 1 from
country 2 are equal to the exports of country 2 to country 1.

The calculation of the VA imports of country 1 from country 2 is based on the equa-
tion allowing to estimate the VA exports of country 2 to country 1 (4):

ooz e[t
VAM'? = VAX* =0 v2 0] [121 122 l“l 2=
B 3z 33| g3 (4)
— V2121f11 + V2l22f21 + V2123f31

The first element of the last equation is the value added created in country 2 and
exported as intermediate goods to country 1 where it is absorbed or consumed after
further processing. The second element denotes the value added created in country
2 and shipped as final goods to country 1. The third element is the value added created
in country 2 and shipped in the form of intermediates to country 3 for its processing,
subsequently sent as the final product to country 1.

Therefore, trade balance between country 1 and country 2 in VA terms can be
computed according to the following formula (5):

NVAXlZ — (vllllflz + 1/1l12f22 + .Vll13f32) _
—(V2l21f11 + V2122f21 + v2l23f31)
Similarly, the gross trade balance between country 1 and 2 (NX'?) can be expressed
as the difference between their respective bilateral gross exports (6):
NX12 = g12 _ p21 — f12 + Z12 _f21 — 21 — f12 + ql242 _f21 — 21yt (6)
where:

(5)

e - denotes gross exports from country i to j;

zU - is the flow of intermediates between i and j, which equals the share of in-
termediates of country i in production of country j (a”/ of the global input-
output matrix A) multiplied by the level of gross output in country j (x/).

Decomposition of Bilateral Trade Into Value Added Components

For the purpose of this paper, the decomposition method proposed by Stehrer (2013) was used.
Bilateral gross exports from country 1 to country 2 are a function of both demand in
country 2 for final goods of country 1 and gross output of country 2, x2 (7):
el = f12 4 712 = f12 4 g12y2 (7)
Using the fact that the gross output of country 2, x%, is endogenous in a demand-
driven Leontief system?, gross exports from country 1 to country 2 can be split into their

1 The sum of this component over all trading partners (in this case v1I'3f32+v1[12£32) is referred to in
Koopman et al. (2014) as ‘indirect value added exports to third countries’.

2|t means that gross output can be expressed as a function of final demand in all countries in the world,
xz — lzl(fll +f12 +f13) + lZZ(fZl +f22 +f23) + lZS(fSl +f32 +f33)~
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domestic and foreign value added part. When splitting further a country’s exports into
final goods and intermediate exports, this can be expressed as (8):
812 — E?Zlvililflz + E?zlvilille — ?:1 vililflz + 2?21 vili1a12x2 (8)
Applying the property of inverse matrices (see more Koopman et al., 2014) and mak-
ing some transformations (see more Stehrer, 2013 and Nagengast & Stehrer, 2014) allow
to decompose bilateral gross exports of country 1 to 2 into its VA components (9):

612 — V1l11f12 + v1l12f22 + V1113f32 + V1112f21 + v1l12a21x1 +

VAX12 DVAIM12=FVAix21(1)
FVRILFIZ 4 212101252 4 33112 4 3313101252 4 ©)
FVAix12(2) FVAix12(3)
FVLIZF23 4 1]1223)3 _ 113 £32 4 ) 1]1332,2
FVAix23(1) FVAix32(1)

Using el? = f12 4 q'2x2 the above equation can be also written in terms of
gross exports flows as (10):

12 = yl[I1f12 4 11222 4 1]13£32 4 y1[12g21 + 22112 4
(1)-(3)vax12 (4)DVAIM12=FVAix21(1)  (5)FVAix12(2) 10
+ v3[3lel2 4 112523 _ 113,32 (10)

(6)FVAIX12B3)  (7)Fvaix23()  (8)Fvaix32()

The first three terms, VAX'2, comprise VA exports from country 1 to 2, as in the
equation (3).

The fourth term (v11'2e2%) captures domestic VA imported by country 1 from country
2 either in the form of final goods or in the form of intermediates. These are goods pro-
duced in country 2 by already using some intermediates from country 1; therefore, exports
of 1 to 2 contain value added which flows back to itself. These are referred to as ‘re-imports
of domestic VA’ or ‘returned domestic VA’ and denoted by DVAiM'2. In the bilateral con-
sideration this can also be interpreted as country 1’s value added embodied in country 2’s
exports to country 1 denoted by FVAiX?'(M), therefore DVAIM'? = FVAiX?1(,

The next two terms (v21?1e'? and v313'e?) capture the foreign content of coun-
try 1’s exports to country 2, which stem from country 2 itself and other countries like
country 3. Stehrer (2013, p. 9) notes that that VA content of country 1 exports to 2,
i.e. FVAiX'?®) will again pop up as country 2 re-imports of value added from coun-
try 1 when considering gross export flows from 2 to 1.

The last but one term (v1i*2e23) means that country 3 imports from country 2 either
final goods or intermediates which embody value added from country 1. These were shipped
in the form of intermediates to country 2 which are taken into account by FVAiX23(,
Therefore, this is value added embodied in gross exports from country 1 to 2 which is not
absorbed there but shipped further to third countries. This is domestic VA content in exports
of 1 to 2 which is however not part of country 1’s value added exports to country 2.

The last term (vii'3e32, FVAiX3?(™) results from exports of country 3 to 2 con-
taining value added from country 1. ‘However, as the appearance of '3 in these
terms indicates, this results from intermediates’ flows of country 1 to 3 which are not
part of gross exports, i.e. physical shipment, of country 1 to 2, which are considered
in this bilateral decomposition. These should already be captured by the other com-
ponents discussed before and capture ‘virtual VA flows’ in a sense as value added is
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embodied in the consumption of country 2 which does not correspond to a physical
flow of goods between these countries’ (Stehrer, 2013, pp. 9-10)3.

Using the above presented method of decomposition of gross exports from
country 1 to 2, the gross exports from country 2 to 1 (gross imports of country
1 from 2) can be decomposed as (11):

@2l = y2[2221 4 22111 4 2)23£31 | y2]21p12 + yl[izg2l 4
- - - =

(D-3)vax?1 (4)DVAIM21=FVAix12()  (5)FvAix?1(1) 11

+ V3[3221 4 221513 _ 223,31 (11)

(6)FVAix21(3)  (7)FVAix13)  (8)FVAix31(2)
Thus, the gross term balance in trade between country 1 and country 2 is as follows (12):
NX12 = g12 _ 21 —
— (Vllllflz _ V2l22f21) + (v1112f22 _ V2l21f11) + (V1l13f32 _ V2123f31) +
-3
+ (v1112621 _ v2121612) + (v2l21612 _ V1l12€21) + (‘V3l31€12 _ 1/3132921) + (12)
€)) 5) (6)
+ (V112e23 — y2[21013) 4 (—y1[1332 4 12[23¢31)
) ®)

The first three terms correspond to net VA exports with respect to final goods, interme-
diates, and indirect trade. The term (4) is the difference between the returned VA, whereas
the term (5) reports the partner country’s VA embodied in exports in net terms. It should be
noted that these two terms exactly cancel out. The term (6) is the difference between VA
contents from other countries in bilateral trade. Finally, the term (7) is VA exports of a coun-
try to other third countries via a direct partner, whereas the term (8) provides information
on net exports which are transferred to the partner via third countries.

Poland’s bilateral trade statistics in VA terms were calculated on the basis of data from
the World Input-Output Database (WIOD). The database contains a set of international
supply and use tables, as well as the world input-output tables by industry. The WIOD co-
vers 40 countries, including 27 EU Member States and 13 other major economies, such as:
the USA, Canada, Brazil, Mexico, China, India, Japan, South Korea, Australia, Taiwan, Tur-
key, Indonesia and Russia. The database includes input-output tables for the period from
1995 to 2011 (17 years), or 35 industries by 35 industries (Timmer et al., 2015).

RESULTS AND DISCUSSION

Gross Versus Value Added Balances in Poland’s Bilateral Trade

For most of the period covered (1995-2011), Poland had a negative balance in total
trade in goods and services (it was the same in gross terms and in VA terms). At the
turn of the 1990s and 2000s the deficit value was nearly 5% of Poland’s GDP, at the
same time accounting for over 8% of the Polish trade turnover. In the following
years, as a rule, the deficit was below 2% of GDP (Figure 1). Poland enjoyed a total
trade surplus in 1995, 2005 and from 2009 to 2011.

3 Note that mathematically the first component of the last term in equation (9) (v*[*3e32) cancels out with the
respective term in country 1’s value added exports to 2 via country 3, i.e. v1[*3e32, This is clear as no direct
flow of goods are involved in this relation, i.e. not counted in the gross flows e'?.
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In 1995-2011 Poland recorded permanent deficits in gross terms in trade with
countries such as Russia, China, Italy, the Netherlands, Belgium, Slovakia, Japan, South
Korea and Taiwan. In the period in question there was a marked increase in the value
of trade deficits with China and South Korea, and after 2004 with the United States as
well. Prior to the accession to the European Union, Poland also noted negative balanc-
es in trade with the United Kingdom, France, Sweden, Spain, Turkey and the Czech
Republic. However, after the accession Poland managed to develop fast-growing sur-
pluses in trade with those countries. In the period covered surpluses were recorded in
trade with Germany, Denmark, Hungary, Lithuania, Romania and Latvia.

10,0 4

5,0

0,0 4

-10,0
W gross net trade, % of GDP (right axis) =g or0SS Net trade, billion US (left axis)
-15,0 -6
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Figure 1. Net balance in Poland’s trade in goods and services in 1995-2011
Source: own calculations based on WIOD.

Poland’s bilateral trade balances in gross terms and in VA terms showed differences,
quite significant at times (Table 1). In general, if Poland enjoyed trade surpluses with cer-
tain countries in gross terms, it also recorded surpluses in VA terms, but they were mark-
edly lower. In the period under analysis it concerned trade with countries such as Germa-
ny, Denmark, Hungary, Lithuania, Latvia, Romania, and in the period of Poland’s EU mem-
bership also with the United Kingdom, France, Sweden and Turkey. At times Poland rec-
orded higher surpluses in VA terms than in gross terms in trade with Austria, Greece and
Portugal. In some years the balance in gross terms was positive, whereas in VA terms —
negative in Poland’s trade with Ireland, Germany, Canada and the Czech Republic.

With regard to the countries with which Poland had trade deficits in gross terms, deficits
tended to be recorded also in VA terms, but they were lower. In the period covered it was
true of trade with partners such as China, Russia, South Korea, Taiwan, Finland and Slovenia.
At times deficit in VA terms was higher than in gross terms, e.g. in trade with Japan in the late
1990s. As regards trade with the United States, Turkey and Italy, some of the years witnessed
Poland’s trade surpluses in VA terms, whereas balances in gross terms were negative.
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Table 1. Bilateral trade balances in gross and value added terms in Poland, in % of GDP
Gross trade Trade in value added Difference .

Partner (gross trade — trade in VA)

1995| 2000| 2007| 2009( 2011| 1995 2000( 2007| 2009| 2011| 1995| 2000| 2007 2009| 2011
AUS 0.00| -0.01| -0.04| 0.04| 0.05| 0.01| -0.02| -0.02| 0.03| 0.03| -0.01| 0.01| -0.02| 0.01| 0.02
AUT 0.06| -0.31| 0.06| 0.02| 0.01| 0.09| -0.21| 0.01| 0.04| 0.06| -0.03| -0.10| 0.05| -0.02| -0.05
BEL -0.07| -0.29| -0.07| 0.11| -0.13| -0.10{ -0.22| -0.05| 0.04| -0.05| 0.03| -0.07| -0.02| 0.07| -0.08
BGR 0.01| 0.04| 0.16| 0.12| 0.05| 0.00{ 0.02| 0.11| 0.09| 0.05| 0.01| 0.02| 0.05| 0.03| 0.00
BRA 0.08| -0.15| -0.10| -0.10| -0.11| 0.04| -0.13| -0.10| -0.08| -0.10| 0.04| -0.02| 0.00| -0.02| -0.01
CAN -0.02| 0.08| -0.04| 0.16| 0.20| -0.01| 0.00( -0.05| 0.09| 0.06| -0.01| 0.08| 0.01| 0.07| 0.14
CHN -0.13| -0.40| -1.99| -2.02| -2.55| -0.08| -0.32| -1.18| -1.22| -1.40| -0.05| -0.08| -0.81| -0.80| -1.15
CYP 0.01| 0.01| 0.01| 0.01| 0.00| 0.01| 0.01| 0.01| 0.01| 0.01| 0.00| 0.00| 0.00| 0.00| -0.01
CZE 0.12| -0.19| 0.13| 0.50| 0.65| 0.10| -0.08| -0.06| 0.15| 0.14| 0.02| -0.11| 0.19| 0.35( 0.51
DEU 3.44| 3.09| -0.56| 0.76| 0.93| 2.30| 1.01| -1.09| 0.09| -0.04| 1.14| 2.08| 0.53| 0.67| 0.97
DNK 0.22| 0.20| 0.21| 0.06| 0.11| 0.12| -0.02| 0.07| 0.01| 0.02| 0.10| 0.22| 0.14| 0.05| 0.09
ESP -0.04| -0.38| 0.16| 0.11| 0.00| 0.01{ -0.20( 0.18]| 0.10| -0.03| -0.05| -0.18| -0.02 0.01| 0.03
EST -0.01| 0.01| 0.09| 0.06/ 0.07| 0.00( 0.01| 0.05| 0.04| 0.03| -0.01| 0.00| 0.04| 0.02| 0.04
FIN -0.04| -0.31| -0.21| -0.13| -0.06| -0.04| -0.24| -0.10{ -0.03| 0.01| 0.00| -0.07| -0.11| -0.10| -0.07
FRA -0.12| -0.88| 0.06| 0.52| 0.58| -0.09( -0.67| 0.05| 0.43| 0.44| -0.03| -0.21| 0.01| 0.09| 0.14
GBR -0.14| -0.73| 0.73| 0.49| 1.22| -0.13| -0.59| 0.39| 0.27| 0.66| -0.01| -0.14| 0.34| 0.22| 0.56
GRC 0.02| 0.09| 0.15| 0.14| 0.06| 0.04| 0.08| 0.16| 0.14| 0.08| -0.02| 0.01| -0.01| 0.00| -0.02
HUN 0.15| 0.07| 0.18| 0.11| 0.22| 0.11| 0.06| 0.11| 0.09| 0.08| 0.04| 0.01| 0.07| 0.02f 0.14
IDN 0.00| -0.06| 0.10| -0.07| -0.11| 0.01| -0.06| 0.06| -0.06| -0.08| -0.01| 0.00| 0.04| -0.01| -0.03
IND -0.01| -0.06| -0.12| -0.17| -0.32| 0.00| -0.06| -0.06| -0.09| -0.18| -0.01| 0.00| -0.06| -0.08| -0.14
IRL 0.03| -0.07| 0.21| 0.09| 0.02| 0.01| -0.09| 0.03| -0.05| -0.03| 0.02| 0.02| 0.18| 0.14| 0.05
ITA -0.70| -1.11| -0.20| 0.04| -0.04| -0.41| -0.72| -0.04| 0.19| 0.10| -0.29| -0.39| -0.16| -0.15| -0.14
JPN -0.19| -0.43| -0.46| -0.41| -0.44| -0.16| -0.48| -0.46| -0.37| -0.36| -0.03| 0.05| 0.00| -0.04| -0.08
KOR -0.03| -0.34| -0.62| -0.69| -0.78| -0.03| -0.22| -0.36| -0.35| -0.38| 0.00| -0.12| -0.26| -0.34| -0.40
LTU 0.08| 0.04| 0.39| 0.29| 0.33| 0.06| 0.05| 0.22| 0.20| 0.19| 0.02| -0.01| 0.17| 0.09| 0.14
LUX -0.09| -0.24| -0.02| 0.02| -0.06| -0.04| -0.08| -0.02| -0.01| -0.03| -0.05| -0.16| 0.00| 0.03| -0.03
LVA 0.03| 0.08| 0.21| 0.16| 0.15| 0.02| 0.05| 0.15| 0.10| 0.09| 0.01| 0.03| 0.06| 0.06| 0.06
MEX 0.06| 0.02| -0.04| 0.01| 0.00| 0.04| 0.01| -0.03| 0.02| 0.00( 0.02| 0.01| -0.01| -0.01| o0.00
MLT -0.01| 0.00| -0.01| -0.01| -0.01| 0.00| 0.00| 0.00| -0.01| 0.00| -0.01| 0.00| -0.01| 0.00| -0.01
NLD -0.21| -0.40| -0.49| -0.29| -0.35| -0.14| -0.31| -0.34| -0.16| -0.23| -0.07| -0.09| -0.15| -0.13| -0.12
POL 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00( 0.00f 0.00| 0.00f 0.00| 0.00| 0.00| 0.00( 0.00
PRT 0.01| 0.04| 0.00| 0.01| 0.01| 0.02| 0.04| 0.03| 0.04| 0.04| -0.01| 0.00| -0.03| -0.03| -0.03
ROM 0.05| 0.08| 0.39| 0.29| 0.34| 0.04| 0.06| 0.28| 0.21| 0.22| 0.01| 0.02| 0.11| 0.08| 0.12
RUS -0.33| -1.21| -1.21| -0.03| -0.82| 0.08| -0.97| -0.82| -0.04| -0.30| -0.41| -0.24| -0.39| 0.01| -0.52
SVK -0.02| -0.12 -0.22| -0.23| -0.16| -0.01| -0.03| -0.05| -0.05| -0.03| -0.01| -0.09| -0.17| -0.18| -0.13
SVN -0.03| -0.07| -0.07| -0.03| 0.00| -0.01| -0.04| -0.03| -0.02| 0.00| -0.02| -0.03| -0.04| -0.01| 0.00
SWE -0.06| 0.00| 0.56| 0.57| 0.29| -0.06( -0.05| 0.20| 0.27| 0.15| 0.00| 0.05| 0.36( 0.30| 0.14
TUR 0.01| -0.03| -0.09| 0.13| 0.21| 0.03| 0.00| 0.01| 0.11| 0.18| -0.02| -0.03| -0.10| 0.02| 0.03
TWN 0.00| -0.15| -0.23| -0.11| -0.08| -0.01| -0.11| -0.16| -0.10| -0.06| 0.01| -0.04| -0.07| -0.01| -0.02
USA 0.19| -0.17| -0.16| -0.53| -0.70| 0.23| -0.12| 0.12| -0.24| -0.33| -0.04| -0.05| -0.28| -0.29| -0.37
RoW 0.81| -0.71| 2.07| 1.61| 1.83| 1.05| -0.35| 1.72| 1.74| 1.63| -0.24| -0.36| 0.35| -0.13| 0.20
Total 3.11| -4.98| -1.05| 1.60| 0.64| 3.11| -4.98| -1.05| 1.60| 0.64| 0.00| 0.00| 0.00| 0.00( 0.00

Source: own elaboration based on WIOD database.
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In the years 1995-2011, Poland’s trade with the majority of the countries (with the ex-
ception of Germany and Italy, among others) was characterised by widening gaps between
balances in gross terms and those in VA terms, as measured by the ratio of those balances
to Poland’s gross domestic product (Figure 2). It stemmed from Poland’s participation in
the processes of production fragmentation, which resulted in the increased importance of
intermediate goods in the Polish trade. Such goods were excluded from VA statistics.
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Figure 2. Differences between gross and value added trade in Poland’s bilateral trade
in 1995 and 2011, in % of GDP
Source: own calculations based on WIOD.

In 2011, in gross terms, Poland enjoyed the highest surpluses in trade with the United
Kingdom (USD 6.4 billion), Germany (USD 4.9 billion), the Czech Republic (USD 3.4 billion),
France (USD 3.0 billion) and Romania (USD 1.8 billion). In VA terms, surpluses were only
noted with four of the above-mentioned countries (Figure 3). Furthermore, those were
markedly lower than the figures computed on the basis of traditional statistics — nearly by
half in trade with the United Kingdom and almost 80%, 24% and 35% lower in trade with
the Czech Republic, France and Romania, respectively. At the same time, the balance of
Poland’s trade with Germany in VA terms was negative (USD -0.2 billion).

In 2011 the greatest deficits in gross terms were noted in Poland’s trade with Chi-
na (USD 13.5 billion), Russia (USD 4.3 billion), South Korea (USD 4.1 billion), the United
States (USD 3.7 billion) and Japan (USD 2.3 billion). In VA terms deficits in trade with
the aforementioned countries were markedly lower. The highest deficit in VA terms
still characterised Poland’s trade with China, although it was nearly by 50% lower than
in gross terms. Negative balances in VA terms were less than half of those in gross
terms in the Polish trade with South Korea and the United States, and nearly 65% low-
er in trade with Russia. Poland’s trade deficit with Japan in VA statistics was only 18%
lower than the figure calculated using traditional statistics.
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Figure 3. Poland’s bilateral net trade in gross and value added terms in 2011, in US billion
Source: own calculations based on WIOD.

Decomposition of Poland’s Bilateral Imbalances by Value Added Content

The decomposition of Poland’s bilateral trade, i.e. exports and imports, by VA con-
tent made it possible to decompose bilateral trade balances. It allowed to explain
differences between balances in gross terms and those in VA terms in Poland’s bilat-
eral trade. The analysis covered all the trading partners of Poland, but this paper
only discusses the group of countries in trade with which gaps between the values of
balances computed with the use of the two methods were the widest.

The decomposition of trade balances by VA content demonstrated that the differ-
ences in the value of trade balances in gross terms and in VA terms had been mostly
determined by two components: (1) ‘multilateral VA net exports to third countries via
partner’ and (2) ‘foreign VA in exports from other countries than partner’ (Table 2).

Among the countries with which Poland enjoyed surpluses in gross terms, in
2011 the highest differences in trade balances in gross terms and in VA terms char-
acterised the Polish trade with Germany (balance in gross terms higher than that in
VA terms by 0.97% of GDP), the United Kingdom (by 0.56% of GDP) and the Czech
Republic (by 0.51% of GDP) and, to a lesser extent, also with Lithuania, Sweden,
France, Canada, Hungary and Romania (by approximately 0.15% of GDP).

In trade with Germany, the Czech Republic and Hungary differences in the values of
balances in gross terms and VA terms were mainly attributable to a positive component
‘multilateral value added (MVA) net exports to third countries via partner’. It means that
Poland exported more of its value added to the third countries via the three above-
mentioned countries than these countries exported their VA via Poland to third coun-
tries. A major share of Polish exports to Germany, the Czech Republic and Hungary were
parts and components absorbed by those countries in export-oriented production. Thus,
the most important factor explaining differences in Poland’s trade with the three above-
mentioned trade partners was demand in countries other than these trade partners. An
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example of this phenomenon is the export of Polish engines from the Volkswagen plant
near Poznan to German factories manufacturing cars exported to China.

Table 2. Decomposition of Poland’s bilateral gross trade balance by VA content in 2011, in US million

Net value added exports

Foreign VA in net exports

Multilateral VA

Re- net exports
Country Net gross n- turned from to 3rd | via 3rd
exports | Final - indi d?mes- Total _ | from | coun- | coun-
Tota goods te.rme ndirect| tic va ota part others |tries via|tries to

diates ner

partner |partner
AUS 269.0| 144.0/ 187.1 -46.6 3.5 -1.4| 158.1 1.4| 156.7| -410.2| 378.5
AUT 76.9 336.6 262.1| -109.8| 184.2 11.0f -145.7| -11.0| -134.6 155.1| -280.3
BEL -670.3| -263.3 150.3| -440.3 26.6 1.1 -929.3 -1.1| -928.1 442.9 78.2
BGR 287.4| 240.0| 137.3 73.7 29.0 2.2 77.9 -2.2 80.1 59| -38.6
BRA -569.1| -533.0| -292.3 -86.4| -154.3 -1.2 47.3 1.2 46.1| -642.2| 560.0
CAN 1,060.8 332.0 110.9 136.7 84.4 -6.8 589.6 6.8 582.8| -138.4| 284.5
CHN -13,458.3(-7,375.3|-5,205.3| -1,598.5| -571.5 -80.5|-2,692.3 80.5|-2,772.7|-4,209.1| 898.9
CYP 9.8 35.3 6.2 15.5 13.6 0.4 -1.9 -0.4 -1.5 -4.2 -19.8
CZE 3,416.3| 738.1| 572.1| 203.1| -37.2| 109.2( 522.3| -109.2| 631.5| 2,055.3 -8.6
DEU 4,893.8| -224.5| 2,113.2|-2,493.5| 155.8(-3,462.9| 5,313.6(3,462.9| 1,850.7| 3,319.2| -51.6
DNK 598.1 83.4 -10.7 37.0 57.1 14.8 155.3| -14.8 170.1 415.0, -70.4
ESP 11.0{ -168.8| -357.0 44.6| 143.5 -35.1 808.0 35.1 773.0] -403.8| -189.3
EST 370.9| 166.2| 115.1 46.0 5.1 2.8| 1317 -2.8| 1345 71.5 -1.3
FIN -328.4 68.2| 146.3| -115.5 37.3 4.6 -183.2 -4.6| -178.6| -236.4 18.4
FRA 3,047.2| 2,318.1| 1,006.1 688.1| 623.9| -150.0| 1,731.7| 150.0| 1,581.7 -0.6| -852.0
GBR 6,426.5| 3,464.0| 2,495.4 455.3| 513.3| -147.3| 3,370.9| 147.3| 3,223.5| -221.4( -39.7
GRC 331.3| 420.7| 129.9 169.4| 121.4 0.3| 1456 -0.3| 1459| -51.3| -184.0
HUN 1,150.0| 424.8| 498.7| -120.1 46.3 40.6| -38.8| -40.6 1.8| 913.3| -190.0
IDN -585.2| -435.0| -175.1| -141.9| -118.1 0.1| -110.3 -0.1| -110.2| -352.7| 312.7
IND -1,704.3| -955.5| -692.3| -208.3 -54.9 -0.1] -251.2 0.1 -251.3| -563.5 66.1
IRL 109.6| -146.9| -107.8 -11.4 -27.7 2.9| -280.9 -2.9| -278.1 441.6 92.9
ITA -205.9| 526.7| 467.4| -214.5| 273.8| -223.4| 1,326.9| 223.4| 1,103.5|-1,600.2| -235.9
JPN -2,317.1|-1,881.7| -839.4| -644.9| -397.4 -4.4| -259.9 4.4| -264.3|-1,281.0({1,109.8
KOR -4,131.6(-2,024.0| -761.8(-1,043.2 -219.0 -0.6/-1,512.8 0.6]-1,513.5|-1,068.6| 474.5
LTU 1,754.8 994.4 743.5 229.3 21.6 18.4 594.8| -18.4 613.2 171.4| -24.3
LUX -327.5| -143.0 -0.3| -140.9 -1.7 4.0 -287.7 -4.0| -283.6 81.5 17.6
LVA 784.8| 472.2| 281.3 165.5 25.3 32| 261.2 -3.2| 2644 83.3| -35.0
MEX -5.2 -9.3 -36.2 -25.9 52.7 -0.6 106.7 0.6 106.1 -37.1 -64.8
MLT -30.4 -2.0 -1.0 -6.2 5.2 0.3 -20.8 -0.3 -20.5 0.5 -8.5
NLD -1,849.6(-1,189.8| -132.4| -946.5| -110.8 -15.3]-1,171.1 15.3(-1,186.4| -121.1| 647.6
PRT 78.8| 218.5| 115.3 -4.9| 108.0 0.6 53.9 -0.6 54,5 -83.1| -111.0
ROM 1,809.8| 1,180.3| 566.4| 547.1 66.7 4.8 7213 -4.8|  726.1 16.2| -112.7
RUS -4,313.6|-1,580.2| 4,182.8|-5,679.6| -83.4| -353.1| 3,010.3| 353.1| 2,657.2|-7,469.2|2,078.6
SVK -829.1| -156.0 240.3| -401.9 5.7 37.3| -515.7| -37.3| -478.4| -146.4| -48.4
SVN 7.5 -10.7 6.1 -30.4 13.7 47| -12.0 -4.7 -7.3 37.5| -12.0
SWE 1,524.7| 780.9| 627.1 62.8 90.9 -8.1| 615.2 8.1 607.2| 110.7 25.9
TUR 1,117.0 871.0 807.8| -152.4| 215.6 -14.3 964.2 14.3 950.0| -507.9| -196.0
TWN -436.4| -324.4 -66.9| -113.9| -143.7 0.5| -348.8 -0.5| -348.3 -55.2| 291.5
USA -3,694.2|-1,756.2|-1,344.0| -832.8| 420.6| -134.3| 918.8| 134.3| 784.5|-3,252.9| 530.4
RoW 9,693.6| 8,737.8| 4,396.9| 4,067.9| 272.9|-1,550.0( 5,678.4|1,550.0| 4,128.4|-3,343.1| 170.5

Source: own elaboration based on WIOD database.
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A further breakdown of ‘MVA net exports to third countries via partner’ showed
which countries mattered to the third-country demand effect in the gross balances in
Poland’s trade with Germany, the Czech Republic and Hungary (Table 3). In 2011 demand
from China, the United States, France and Austria explained over 53% of the gross trade
surplus between Poland and Germany. It means that Poland benefited from the trade
cooperation with Germany which exports Polish value added to these four countries. In
turn, demand from some countries, mainly from the Czech Republic, Russia, Italy and
Turkey, led to a reduction in the Polish-German trade surplus. It means that Poland ex-
ported to those countries less value added via Germany than Germany exported to those
countries its value added via Poland.

Table 3. Decomposition of ‘multilateral VA net exports to 3rd countries via partner’ (by demand
country) in Poland’s net trade with selected trade partners, in US million

Poland’s trade partners

E’ % z © (] £ ©
E | g | B £ | % |35 8| =
8 g g o 3 n X =
Gross net trade 4893.8| 3416.3| 1150.0 -13458.3| -4313.6| -4131.6| -3694.2| -205.9
g"r;'Eiztstr::ezeigztai‘::r”st° 3319.2| 2055.3| 892.3| -4209.1| -7469.2| -1072.6| -3252.9| -1600.2
including:
Austria 4638] 1915 635 -80.6] -263.8] -23.4] -77.8] -125
China 9715| 362| 507| - 274 o17] 470 382
Czech Rep. 365.4] - 124] 2411 -5507| -68.8| -2165| -1636
Germany - 795.0| 294.4| -1,322.6| -2,077.4| -358.5| -1,047.9] -719.5
France 506.0 107.6] 45.1| -330.6| -426.2| -96.6| -245.2| -285
United Kingdom 628 570| 629] -3342| -469.4| -1005| -2409| -161.7
Hungary 1139 429 - 1435 -151.1| -405| -1047| 736
Italy 1286 455| 279 -3279| 2378 956 -2500] -
Russia 2613| 662 49| -3102] - 56.6] -219.6| -144.7
USA 671.8] 527| 305| 1115 -1263] 26| - 264
Others 16381 660.7] 300.1| -1,229.8] -3,139.2| -321.1] -895.4| -360.6

Source: own elaboration based on WIOD database.

At the same time, German demand accounted for ca. % of gross surpluses in Poland’s
trade with the Czech Republic and Hungary. The other countries contributing to the sur-
plus in the Polish-Czech trade included Austria (6% of the gross surplus in Poland’s trade
with the Czech Republic), Slovakia (5%), France (3%), Russia (2%) and the United King-
dom (2%). The surplus in Poland’s trade with Hungary was — in addition to Germany —
also generated by: Austria and the United Kingdom (6% of the gross surplus in Poland’s
trade with Hungary each), Romania (5%), as well as France and China (4% each).

As regards other countries characterised by the greatest differences between surpluses in
gross terms and in VA terms, the gaps were explained mainly by the component “foreign VA in
net exports from other countries than partner’ (Table 4). In 2011 that component had the
highest value in Poland’s trade with the United Kingdom — USD 3.2 billion. It accounted for
more than half of the gross surplus in trade between Poland and the United Kingdom. The high
importance of that component resulted from the fact that Polish exports to the United King-
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dom of German, Chinese, Russian and US value added were higher than Polish imports from
the United Kingdom of the value added created in those countries. The positive balance in
trade in German value added between Poland and the United Kingdom accounted for 12% of
the surplus in Polish-British trade and the positive balance in trade in Russian value added — for
7% of that surplus. The positive component ‘FVA in net exports from other countries than
partner’ in Poland’s trade with the above-mentioned countries depended on the demand of
these trade partners for products brought from Poland and containing foreign value added.

At the same time, Poland imported from Canada more US value added than it ex-
ported US value added to Canada. In Poland’s trade with Lithuania, Romania and Sweden
the positive component ‘FVA net trade’ did not exceed 40% of the value of gross surplus.

Table 4. Decomposition of ‘FVA in net exports’ (by country of VA origin) in Poland’s net trade
with selected trade partners in 2011, in US million

] 3
> (1]
© c b 2 c
g g g g « | = | 8 S| s 2 <
c = £ © =) 8 < 2 ] 4 3
8 o @ fre = 5 s s =
O ° = 7]
v 2
Gross net trade |1060.8| -13458.3| 4893.8| 3047.2| 6426.5| -205.9]-4131.6] 1754.8|-1849.6]-4313.6|-3694.2
Foreign VAIn | oo, gl 2772.7| 1850.7| 1581.7| 3223.5| 1103.5|-1513.5| 613.2|-1186.4| 2657.2| 784.5
exports from:
China 354 - 240.1| 172.7] 230.0] 113.7] 377.1] 417] 784] 2282] 101
CzechRep. | 19.0] 23.3| 1439] 883| 1075 817 18] 164 206] 787 477
Germany | 157.9] 358 - 436.7| 797.6] s42.4| -284] 1115 -84.0| 653.8] 3663
France 284 -159] -137.1] - 106.4| 231 -182] 239] -637] 1234 603
UK 19.2] -129| -1245] 08| - 37.7| -149| 269| -199.5| 1108 325
Italy 425 13| 200.1] s7.5] 1945] - 55| 250 163] 1720 929
Japan 11.1] 3787 -1.7] 343| e12] 527 -1830] 106 -46.8] 147] -166
SouthKorea| 12.9] -240.0] 1535] 582 831 369 - 108 24| 154] 207
Netherlands| 18.2 71| 2780 89 s14] 88| -a3] 168 - 88.4] 408
Russia 62.1] -23.6| 1542.0] 3184| 4363 906 -204| 338| 1326 - 142.4
USA 335 3645 663 307 687 772 -1805] 426] 2115 177.7] -
Others 209.6| -1787.8] 37.1] 376.8| 1077.7| 84.8| -673.9] 2533 -e69.6| 994.1] -12.7

Source: own elaboration based on WIOD database.

Another, equally numerous group of Poland’s trading partners were countries with
which Poland had trade deficits both in gross terms and in VA terms, with the value of that
deficit being higher in gross terms. The greatest differences characterised deficits in both
approaches in Poland’s trade with China (the difference represented 1.15% of Poland’s
GDP), Russia (0.52% of GDP), South Korea (0.40% of GDP), the United States (0.37% of GDP),
as well as with Indonesia, Italy, Slovakia, the Netherlands and Japan (below 0.15% of GDP).

Lower balances in gross terms than in VA terms in Poland’s trade with the afore-
mentioned countries mostly stemmed from the negative value of the component ‘MVA
net exports to third countries via partner’. It means that Poland’s trading partners ex-
ported more to third countries via Poland than Poland exported to third countries via its
trading partners. In the Polish trade with China the component ‘MVA net exports to
third countries via partner’ accounted for over 31% of the deficit between the partners.
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The greatest contribution was that of German demand for Chinese value added. It rep-
resented nearly 10% of the Polish-Chinese trade deficit in gross terms. An important
role was also played by demand from Russia, France, the United Kingdom and Italy
which explained another 10% of the gross deficit between Poland and China. Poland
imported from China parts and components for the production of radio and television
equipment and household appliances to be exported to the European Union.

In Poland’s trade with Russia the negative value of the component ‘MVA net exports
to third countries via partner’ was USD minus 7.5 billion, higher than the deficit in gross
terms (other components had a positive effect on the deficit). It was mostly contributed
to by Germany’s demand for Russian value added contained in products originating from
Poland. The demand explained nearly half of the deficit in the Polish trade with Russia.

The component ‘MVA net exports to third countries via partner’ was also im-
portant to the generation of gross deficit in Poland’s trade with the USA. The value of
that component represented 88% of the gross deficit between the two countries. First
and foremost, Poland exported to Germany via the United States markedly less Polish
value added than the US exported US value added to Germany via Poland. The nega-
tive value of the component ‘MVA net exports to third countries via partner’ also re-
sulted from demand for US value added contained in Polish exports to Italy, France,
the Czech Republic and Russia. At the same time, demand from Canada and Mexico
had a downward effect on the gross balance in Poland’s trade with the United States.
It means that Poland exported to Mexico and Canada via the US more Polish value
added than the US exported to the two countries US value added via Poland.

As regards Poland’s trade with South Korea, the component ‘MVA net exports’ played
a lesser role in generating gross deficit between the countries in question. The value of
that component represented 26% of the gross deficit between the two countries. The
negative value of the component was mostly caused by demand from Germany, Italy, the
United Kingdom and France for Korean value added contained in Polish exports.

In Poland’s trade with China, the Netherlands and South Korea some of the differences
in gross balances and balances in VA terms were attributable to the negative component
‘FVA in net exports’. At the same time, in trade with Russia, Italy, the United States the
component concerned was positive. The negative value of the component in the Polish
trade with China means that Poland’s imports from China contained more foreign VA than
Poland’s exports to China. As regards foreign VA in imports from China, it was mostly value
added created in other South Asian countries (in Japan, South Korea, Taiwan), as well as in
the United States and Australia. Similar countries contributed the most to foreign VA con-
tent of Polish imports from South Korea. The negative component ‘FVA in net exports’ in
the Polish trade with the Netherlands primarily resulted from the fact that Poland’s imports
from the Netherlands contained relatively much British, Belgian and US value added.

The positive value of the component in Poland’s trade with Russia and Italy indi-
cates that Poland exported more foreign VA to the countries concerned than it im-
ported from them. Poland exported to Russia products containing value added cre-
ated mostly in Germany, China and Italy, whereas to Italy — products containing val-
ue added originating in Germany, China, the United States and Russia.

Thus, the study confirmed that Poland traded with its trading partners not only directly
but also more and more often indirectly via other trading partners. The indirect trade was
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especially important in Poland’s trade with the USA, China, Germany, Italy, Japan, the
Czech Republic and Russia. To access benefits derived by Poland from the international
trade it is recommended to use trade statistics in value added terms. Only these statistics
allow to determine how much of the value added created in a country is not only directly
but also indirectly embodied in the final consumption of another country. No physical
shipment of good between two countries may mean that trade in value added occurs.

CONCLUSIONS

According to the study carried out, if Poland enjoyed trade surpluses with certain coun-
tries in gross terms, it also recorded surpluses in VA terms, but they were markedly low-
er. In the period under analysis it concerned trade with countries such as Germany,
Denmark, Hungary, Lithuania, Latvia, Romania, and in the period of Poland’s EU mem-
bership also with the United Kingdom, France, Sweden and Turkey. With regard to the
countries with which Poland had trade deficits in gross terms, deficits tended to be rec-
orded also in VA terms, but they were lower. In the period covered it was true of trade
with partners such as China, Russia, South Korea, Taiwan, Finland and Slovenia.

The decomposition of bilateral trade balances by VA content demonstrated that the
differences in the value of trade balances in gross terms and in VA terms had been mostly
determined by two components: (1) ‘multilateral VA net exports to third countries via
partner’ and (2) ‘foreign VA in net exports from other countries than partner’. The value
of the former in the Polish trade with the country concerned depended, on the one hand,
on the demand of third countries (other than the trading partner) for products containing
Polish value added and, on the other hand, on the demand of third countries (other than
the trading partner) for products containing VA content from partner country. At the
same time, the value of the latter component in the Polish trade with the country con-
cerned depended, on the one hand, on the Polish demand for products imported from the
trading partner and containing foreign VA and, on the other hand, on the demand of the
trading partner for products brought from Poland and containing foreign VA.

The study confirmed that Poland’s participation in global value chains had in-
creased the dependence of the Polish economy on the world economy. For instance,
China’s shrinking demand for cars produced in Germany from parts supplied by
Polish plants will have a downward effect on the trade surplus with Germany in gross
terms. Thus, to access benefits derived by Poland from international trade it is rec-
ommended to use trade statistics in value added terms.

Although the world input-output tables have many merits, they also involve
a number of shortcomings. Firstly, despite the ongoing work on updating the database,
the most recent data available are those for 2011. Secondly, it covers 35 economic
sectors, including 14 manufacturing industries. It limits the level of detail in trade anal-
yses conducted. Thirdly, the construction of a world input-output table required the
adoption of a number of assumptions and the application of many additional esti-
mates, e.g. of differences between the values of exports expressed in FOB prices and
those of imports at CIF prices. Further research should include more current trade
data. It seems to be especially important to analyse determinants driving Poland’s
bilateral trade imbalances by sectors, i.e. in the automotive industry.
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