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CIS ECONOMIC INTEGRATION

Trade and economic integration
in the CIS: an evaluation’

BY VASILY ASTROV, PETER HAVLIK
AND OLGA PINDYUK

The republics of the former Soviet Union (FSU)
provide a unique opportunity to examine the impact
of alternative economic integration agreements.
Even more than twenty years after the collapse of
the Soviet Union there still remain significant —
albeit weakening and varying in individual cases —
economic, trade and cultural linkages among the
FSU republics. At the same time, there is a sub-
stantial variation in the institutional arrangements
governing trade between FSU republics, both
across the region and over time. A functioning Bel-
arus-Russia-Kazakhstan Customs Union
(BRK-CU) would comprise the bulk of the FSU
economy and represent a significant step towards
an attempted re-integration of the FSU — even
more so if Ukraine were to join as well. The BRK-
CU had been in preparation for several years (the
respective agreement was signed in 2007) but it
was de facto launched in January 2010. It accounts
for more than 85% of the CIS’ GDP and exports,
for 78% of imports and 60% of population.

The BRK-CU largely eliminated the remaining non-
tariff barriers in mutual trade and, upon the adop-
tion of a Common External Tariff (CET) in 2010,
unified the participating countries’ trade policies vis-
a-vis third countries.' As a result of CET adoption,
the average (un-weighted) level of protection de-
clined by about 2 p.p. in Russia and 1.3 p.p. in
Belarus, but increased by around 2.5 p.p. in Ka-
zakhstan.

The current CET set-up is in line with Russia’s
WTO commitments; however, should Kazakhstan

This contribution is a non-technical summary of the key
findings of a recently completed research project financed
by the Jubilee Fund of the Oesterreichische Nationalbank
(Project No. 14097).

Kazakhstan has secured duty-free imports of 409 products
up until 2015.

or Belarus accede to the WTO in the future on
more liberal terms, the CET would need to be ad-
justed accordingly. The BRK-CU has also imple-
mented a common Customs Code which set com-
mon rules for goods’ declaration, customs proce-
dures, the methodology of estimating the customs
value, customs control, and assessment and col-
lection of customs duties. In January 2012, the
BRK-CU was further upgraded to the Common
Economic Space (CES) which is supposed not only
to provide free movement of goods, services, capi-
tal and labour, but also to ensure common policies
in a wide range of policy areas, with the ultimate
goal of setting up the Eurasian Economic Union by
2015. The CES framework encompasses 17 sector
agreements covering a coordination of macroeco-
nomic, competition and public procurement poli-
cies, joint regulation of ‘natural monopolies’, har-
monization of subsidies to industry and agriculture,
and unification of technical regulations. Probably
most importantly, the CES agreements also envis-
age the unification of energy (oil and, ultimately,
gas) prices (arguably the main ‘carrot’ for Belarus’
participation in the project) and transport tariffs
across member countries (the latter is particularly
in the interest of Kazakhstan). Both Belarus and
Kazakhstan may also benefit from the relocation of
customs clearance services to the external borders
of the BRK-CU.

Generally, integration attempts on the post-Soviet
space have been complicated by a remarkable
diversity in the economic performance and eco-
nomic structures of the countries concerned, the
dominance of Russia being an important factor as
well. The processes of de-industrialization, de-
agrarization and structural shifts towards services
in Belarus, Russia, Kazakhstan and Ukraine have
been broadly similar to those observed earlier in
other transition countries. Within industry, Belarus
and Ukraine have the highest shares of manufac-
turing whereas Russia and especially Kazakhstan
have a large extraction sector. Within manufactur-
ing, the biggest sector is food and beverages (in
Belarus) and basic metals (Ukraine, Kazakhstan
and Russia) respectively. From the perspective of
their diverse industrial specialization, a joint import
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tariff structure of the Customs Union should affect
the individual member countries differently.

Trade disintegration has been one of the conse-
quences of the collapse of the Soviet Union. Various
integration attempts notwithstanding, further trade
disintegration could not be averted and the shares of
mutual (intra-CIS) trade have markedly declined in
the past two decades. Simultaneously with the proc-
ess of regional disintegration there has been a proc-
ess of integration of post-Soviet states into the
global economy. Our difference-in-difference gravity-
based estimation results indicate that during the
period 1999-2009 liberalization took place primarily
in the trade of Belarus, Russia, Kazakhstan and
Ukraine with third countries whereas in their mutual
trade, barriers in many manufacturing and services
sectors actually increased.

There are still important structural differences in
intra-CIS compared to extra-CIS trade of these
countries, regarding exports in particular. These
differences have important implications for growth
and development patterns in the countries con-
cerned. The existing specialization patterns and
comparative advantages may — apart from purely
political considerations — provide some economic
rationale for closer trade integration. Besides, trade
exchanges within the CIS — imports in particular —
still remain rather important, especially for the
smaller countries such as Belarus but also Ka-
zakhstan. For Russia, the CIS shares in both ex-
ports and imports are rather low (about 15%). Rus-
sia’s interest in CIS integration (Customs Union,
EurAsEC, etc.) is probably more of a political rather
than an economic nature.

Mutual trade exchanges (within the BRK-CU and
Ukraine) have been rather heterogeneous and the
analysis is plagued by serious data problems. In
Belarus and Ukraine, intra-regional exports have
recovered slightly faster than total exports since the
2008/2009 crisis. Russian and Kazakh exports to
their regional partners have suffered particularly
strongly during the recent crisis, suggesting tempo-
rary regional trade disintegration. Preliminary data
for 2011 suggest a robust recovery of intra-regional

trade. Belarus and Ukraine have a fairly diversified
commodity export structure whereas Russian and
Kazakh exports are strongly concentrated on min-
eral fuels and metals. There is a structural and
regional dichotomy in the commodity trade compo-
sition — mostly with respect to Belarus and Ukraine.
Excepting Russia, the intra-CIS trade structure is
more ‘advanced’, still reflecting the inherited links
from the Soviet period and limited progress in re-
structuring. There is a considerable differentiation
in trade specialization both across individual coun-
tries and in revealed comparative advantage (RCA)
patterns in their bilateral and total trade. Positive
RCAs in mineral fuels (Russia and Kazakhstan) are
mirrored by negative RCA values (signifying com-
parative disadvantage) in their trade with most
other commodity groups. Ukraine has positive
RCAs in most commodity groups (except mineral
fuels) in trade with both BRK-CU partners and the
world.

The BRK-CU is potentially relevant for Ukraine,
and its possible membership has recently been a
subject of heated debates. However, despite Rus-
sian advances and the arguably ‘pro-Russian’ for-
eign policy course of Ukrainian president
Yanukovych, Ukraine has so far declined full-
fledged BRK-CU membership. Apart from tricky
political issues, an important reason for Ukraine’s
reluctant position is its WTO-related commitments:
its import tariffs (4.5% on un-weighted average
basis) are lower than the CET of the BRK-CU
(above 6%). If Ukraine raises its customs duties for
imports from third countries to the BRK-CU level,
these countries — most of which are WTO members
— would surely demand compensations. Besides,
membership in the BRK-CU is incompatible with
Ukraine’s forthcoming DCFTA (deep and compre-
hensive free trade agreement) with the EU.

Available estimates of the economic effects of the
Belarus-Russia-Kazakhstan Customs Union differ
by a wide margin: it may boost the participating
countries’ GDPs by about 15% up until 2015. Other
authors argue that the BRK-CU is a welfare-
reducing arrangement. Our CGE-modelling esti-
mates suggest that BRK-CU membership appears
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to bring net GDP and welfare losses to Kazakh-
stan. In contrast, Belarus and Russia benefit from
the BRK-CU in terms of GDP and labour income
growth. However, these benefits prove relatively
small, given that the economies of these two coun-
tries were already highly integrated prior to the
BRK-CU formation. Our estimates also suggest
that joining the BRK-CU might potentially bring net
GDP losses to Ukraine. There also seems to be
little (economic) justification for Russia prompting
Ukraine to join the BRK-CU. Ukraine, on the other
hand, is likely to experience a significant increase
in GDP and real labour income after implementing
the DCFTA with the EU. The benefits are expected
to accumulate in the long run — they come with a
significant restructuring of the economy, with the
country’s economy becoming more services-
oriented. This will be possible owing to a strong
capital inflow to the country and growth in domestic
consumption.
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Volume and variety of intra-bloc
trade in an expanded European

Union*
BY NEIL FOSTER

This article examines the development of exports
within the expanded European Union over the pe-
riod 2000-2007. It addresses the issues of how and
why within-bloc exports have developed following
accession. The paper shows that exports within
CEFTA' and within other accession countries have
grown more quickly than those between old EU
members, but that after accounting for traditional
gravity determinants there has been no significant
change in this behaviour following accession in
2004. As such, this is likely to reflect a natural re-
alignment of trade patterns following the commu-
nist era, as well as the relatively stronger perform-
ance of the new entrants when compared with
existing EU members. The results also indicate that
much of the increase in exports within the acces-
sion countries has been due to an increase in the
variety of products traded, rather than an increase
in the volume of existing products.

Intensive and extensive margins of exports

Recent research in international trade has empha-
sised the distinction between the intensive and
extensive margins of trade, with the intensive mar-
gin capturing the volume of traded goods and the
extensive margin the variety of goods traded. Bren-
ton and Newfarmer (2007) find that most export
growth for 99 developing countries over the period
1995-2004 came through intensifying growth of
existing products to existing markets. Along the
extensive margin, they find that growth was mainly
driven by diversification into new markets rather
than through the introduction of new products.

This research forms a part of the project on ‘The revival of
NMS mutual trade after their EU accession: In search of the
reasons behind’, which is funded by the Jubilee Fund of the
Oesterreichische Nationalbank (OeNB).

I CEFTA (Central European Free Trade Agreement) was
signed in 1992 by the Czech Republic, Hungary, Poland and
Slovakia. Later on Slovenia, Romania, Bulgaria and Croatia
acceded as well.

Evennett and Venables (2002) find that a third of
the growth of exports of developing countries be-
tween 1970 and 1997 can be attributed to the ex-
pansion of the extensive margin. Felbermayr and
Kohler (2006) find that the extensive margin played
a larger role in the growth of world trade between
1950 and 1970 and again in the mid-1990s, while
the intensive margin was more important in the
intervening years. Helpman, Melitz and Rubinstein
(2006) find that the majority of the growth of trade
between 1970 and 1997 is attributable to the inten-
sive margin rather than the extensive margin.

Data construction and sources

Our analysis requires disaggregated data on bilat-
eral export flows between the EU-25 members, as
well as a number of other country and country-pair
specific variables to be used as explanatory vari-
ables in our gravity equation. Data on bilateral ex-
port flows are from the COMEXT database and are
collected for the period 1999-2007. These data are
at the CN 8-digit level, which has data on
9576 different product categories. Data on GDP,
GDP per capita and population are from the World
Bank’s World Development Indicators (2009), with
GDP measured in constant 2000 dollars. Geo-
graphic variables are taken from CEPII.?> These
data include distance between capital cities and
dummies for common language and common bor-
der. A landlocked dummy is also constructed taking
the value 0, 1, 2 depending on whether none, one
or both partners are landlocked respectively.

Measurement of the intensive and extensive
margins of exports

We construct indices of the intensive and extensive
margins based upon Feenstra (1994) and Hum-
mels and Klenow (2005). They define the Exten-
sive Margin (EM) as:

_ Zieljm PrkmiXkmi

EM.. =
J YierPkmiXkmi

where I;,, is the set of observable categories in

which the exporting country j has positive exports
to m, prmi is the price of a unit of good i exported

2 http://lwww.cepii.fr/anglaisgraph/bdd/distances.htm.
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from reference country k to country m (measured
as the unit value, that is value/quantity), and xy,;
is the quantity of good i exported from reference
country k to country m. Reference country k has
positive exports to m in all I categories. In our
analysis, the reference ‘country’ k is chosen to be
the EU-25 countries (that is, we consider the sum
of all EU-25 countries’ exports for reference). EM;,,
can thus be thought of as a weighted count of j’s
categories relative to k’s categories. If all catego-
ries are of equal importance then the extensive
margin is simply the fraction of categories in which
j exports to m. More generally however, the cate-
gories are weighted according to their importance
in k’s exports to m.

The intensive margin (IM) compares nominal
shipments for country j and k in a common set of
goods. ltis given by

IM... = Ziezjm Pjmi¥Xjmi
jm = 5. Xt
lEIjmpkmL kmi

IM;,,, equals j's nominal exports relative to k’s

nominal exports in those categories in which j ex-
ports to m(I;,).

Descriptive statistics

Table 1 reports the average intensive export mar-
gin to Visegrad3 countries for each of the EU-25
countries in the period prior to (Column 1) and post
(Column 2) accession along with the change in this
variable in the two periods (Column 3). The final
three columns report the same statistics for the
extensive export margin. Considering the intensive
margin we observe that there was a decline in the
intensive margin of exports to Visegrad countries
for all countries except the Visegrad countries
themselves, along with Slovenia, Luxembourg and
the Netherlands. This indicates that for most coun-
tries there was a decline in the volume of products
exported to Visegrad countries in the post-
accession period. Visegrad countries experienced

% In our analysis we consider the original members of CEFTA,

i.e. the Czech Republic, Hungary, Poland, Slovakia, as a re-
gional bloc of interest, which are also known as the Visegrad
countries.

an increase in the volume of products exported to
other Visegrad countries however. In terms of the
extensive margin we observe for all countries ex-
cept Ireland and Portugal an increase in the exten-
sive margin in the post-accession period, indicating
that countries were exporting a wider variety of
products to Visegrad countries in the post-
accession period. The largest increases were
found for Belgium, Lithuania and Slovenia. The
main thing to draw from this table is that the major
difference between intra-Visegrad trade and the
exports of the other countries to Visegrad countries
in the post-accession period is that Visegrad coun-
tries tended to export an increased volume of
products amongst themselves, while most other
countries saw a drop in the volume of products
exported to Visegrad countries.

Table 1
Changes in the intensive and extensive margins

PRE-M POST-IM AIM  PRE-EM POST-EM AEM
AT 0.086 0.075 -0.011 0841 0877 0.035
BE 0.053 0.050 -0.004 0699 0785  0.086
cY 0.007  0.005 -0.003 0.026 0.029 0.003
cz 0.122 0137 0.015 0889 0925 0.037
DE 0.396  0.368 -0.027 0955 0957  0.002
DK 0.019 0017 -0.002 0479 0539  0.060
EE 0.008  0.007 -0.002 0102 0.148  0.046
ES 0.053 0.035 -0.018 058 0658  0.071
Fi 0.018 0016 -0.002 0457 0476  0.019
FR 0.084 0074 -0.010 0792 0854  0.062
GB 0.057 0042 -0.015 0721 0761  0.040
GR 0.014 0009 -0.005 0175 0.196  0.021
HU 0.036 0.055 0018 0645 0697  0.052
IE 0.031 0020 -0.011 0233 0204 -0.030
IT 0112  0.089 -0.023 0822 0861  0.039
LT 0.008  0.008 0.000 0.196 0326  0.130
LU 0.008 0011 0.003 0200 0226 0.026
LV 0.011  0.006 -0.005 0.096 0152  0.056
MT 0.014 0011 -0.003 0011 0029 0.018
NL 0.056 0.069 0.013 0738 0800 0.063
PL 0.066  0.087 0.021 0785 0851  0.066
PT 0.010  0.009 -0.001 0248 0.247 -0.001
SE 0.027 0026 -0.002 0621 0648  0.028
Sl 0.018 0020 0.002 0470 0561  0.091
SK 0.050 0.065 0015 0749 0802  0.053
Methodology

While the descriptive statistics provide some support
for there being significant differences in export per-
formance amongst blocs within the EU and since EU
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accession, in what follows we address these issues
in greater detail using a more formal analytical ap-
proach. The aim is to reformulate the gravity equa-
tion to take account of the dual margins of interna-
tional trade. Employing the gravity model along with
the use of interaction terms and dummy variables
will allow an examination of whether the two margins
have developed differently for intra-Visegrad and
Visegrad—EU-15 trade, as well as address such
issues as whether the growth in intra-Visegrad trade
since 2004 has occurred along the intensive or ex-
tensive margin. To address these issues we make
use of the gravity model of trade. Our starting point

is the fairly standard version of the gravity equation:
VA

tradejm,; = BjGravity, ;¢ + 6;VISEGRAD,.

z=1

+ 8,EU15,¢; + 630THEU, ¢ + €r¢

where trade refers to the level of (bilateral) exports
or to the intensive or extensive margin, Gravity
refers to standard gravity determinants (which
would include distance, the level of GDP of ex-
porter and importer, common border dummy and
so on), VISEGRAD is a dummy equal to one if
countries j and m are both in Visegrad, EU15 is a
dummy equal to one if both countries are in the
EU-15, while OTHEU is a dummy equal to one if
both exporter and importer are in the remaining
group of 10 accession countries.

The model as specified will allow us to examine
whether exports and the margins have developed
differently for different country groupings, after
controlling for standard gravity determinants of
trade. The excluded (comparison) group will be
bilateral trade flows between members of different
blocs (e.g. an EU-15 country trading with a
Visegrad country). Introducing interaction terms
between the bloc dummies and a dummy variable
for the post-accession period will allow us to exam-
ine whether the development of the margins for the
different bilateral relationships behaved differently
before and after accession.

Results

As a first step we run the regressions for each of
our three trade variables (logs of total exports, in-

tensive margin, extensive margin) excluding the
particular EU region dummies, but including vari-
ous fixed results. The results when the log of ex-
ports is the dependent variable are largely as ex-
pected. The coefficients on distance are negative
and significant, with a value slightly larger in abso-
lute value than the value of one often found in the
literature. The coefficients on common language
and common border are positive and significant as
expected, while that on landlocked tends to be
negative and significant. The model as specified
explains a large portion of the variance in export-
ing, with an R-squared ranging from 0.88 to 0.99
(when country and time dummies are included).

When considering the intensive and extensive
margins as the dependent variable we find coeffi-
cients that are largely consistent with those for total
(bilateral) exports. The major exceptions are for the
GDP of the importer and the population of the im-
porter when considering the intensive margin, in
which cases we tend to find negative (and often
significant) coefficients. In terms of the R-squared
we observe that the gravity model does not explain
as much of the variance in IM or EM as it does
total exports, but that the model tends to explain
the variation in EM to a greater extent than it does
for IM.

In the next stage the three sets of country-group
fixed effects (EU15, VISEGRAD, OTHEU) are in-
cluded. The results obtained allow us to examine
whether our measures of trade have developed
differently for the three country groupings over the
period studied. The coefficients on the gravity vari-
ables of these extended models are largely consis-
tent with those described above, and so we turn
immediately to the results on the bloc-dummies
(see Table 2).

The results for the EU-15 are found to be mixed,
depending upon the specification of the gravity
equation employed. For exports we find negative
and significant coefficients in Columns 1 and 3, but
a positive and significant one in Column 2. When
looking at the margins the coefficients are more
consistent. In particular, for IM we find a coefficient
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Table 2
Effects of inclusion of intra-bloc dummy variables
Exports
1 ) (3) 4)
VARIABLES EXP EXP EXP EXP
INTRA — EU15 -0.0145 0.0967** -0.101** 0.00150
(0.0431) (0.0473) (0.0466) (0.0591)
INTRA — VISEGRAD 1.081*** 1.001*** 1.068*** 1.008***
(0.0862) (0.0865) (0.0861) (0.0857)
INTRA — OTHEU 0.810*** 0.719*** 1.083*** 0.937***
(0.150) (0.148) (0.141) (0.142)
Year dummies No Yes Yes Yes
Exporter dummies No No Yes Yes
Importer dummies No No No Yes
Observations 4,945 4,945 4,945 4,945
R-squared 0.881 0.998 0.998 0.999
F-test 2419 160469 157524 133591
Intensive margin
1 2) ®) 4
VARIABLES M M IM IM
(0.00126) (0.00130) (0.00119) (0.0511)
INTRA — EU15 -0.0123*** -0.0189*** 0.00192 0.000838
(0.00248) (0.00272) (0.00246) (0.00225)
INTRA — VISEGRAD -0.00622 -0.00151 0.00605 0.00212
(0.00667) (0.00668) (0.00613) (0.00627)
INTRA — OTHEU 0.00969* 0.0151*** -0.00623 -0.0105*
(0.00548) (0.00549) (0.00533) (0.00548)
Year dummies No Yes Yes Yes
Exporter dummies No No Yes Yes
Importer dummies No No No Yes
Observations 4,945 4,945 4,945 4,945
R-squared 0.535 0.702 0.801 0.811
F-test 295.7 347.3 407.9 363.4
Extensive margin
1 ) (3) 4)
VARIABLES EM EM EM EM
INTRA — EU15 -0.0310*** -0.0489*** -0.0146** -0.00514
(0.00578) (0.00617) (0.00572) (0.00555)
INTRA — VISEGRAD 0.191*** 0.204*** 0.213*** 0.208***
(0.0133) (0.0134) (0.0118) (0.0110)
INTRA — OTHEU 0.242*** 0.257*** 0.231*** 0.211***
(0.0132) (0.0134) (0.0129) (0.0135)
Year dummies No Yes Yes Yes
Exporter dummies No No Yes Yes
Importer dummies No No No Yes
Observations 4,945 4,945 4,945 4,945
R-squared 0.840 0.957 0.974 0.977
F-test 2719 5338 5407 5224
Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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that is negative when significant, and for EM a
negative coefficient that is significant in 3 out of 4
cases. For Visegrad countries the results point to a
strong positive impact of the intra-bloc dummy,
suggesting that exports between Visegrad coun-
tries are higher than would be expected from the
gravity model for the whole period considered. The
results on the margins indicate that these higher
exports are due to a greater variety of goods ex-
ported, with the coefficients on the intensive margin
being insignificant. The results for the remaining
new members are similar to those for Visegrad,
with a large positive coefficient found when looking
at the level of exports. In general, the size of this
coefficient is smaller — though not significantly so —
than that for Visegrad exports. Once again, much
of the higher exports between CEECs is found to
occur through an increase in the variety of products
exported. In this case, there are significant coeffi-
cients found when considering the intensive mar-
gin, but they are positive in two cases (Columns 1
and 2) and negative in two (Columns 3 and 4).

The results presented above suggest that over the
whole period of interest (2000-2007) intra-Visegrad
and intra-other new members’ exports were higher
than would have been expected by considering the
gravity equation, while those of the EU-15 were
either at or below the level expected. The larger
exports among Visegrad and other CEECs that are
observed are found to have occurred mainly along
the extensive margin, with countries exporting a
greater variety of products.

As yet however, we have not been able to answer
the question of whether there were changes in the
post-accession period. In the final stage therefore
we introduce interactions between the country-
group dummies and a dummy variable for the post-
accession period (i.e. the variable takes the value
one in all years after and including 2004). The coef-
ficients on these variables allow us to examine
whether trade has responded differently to acces-
sion in certain country-groups, and whether there is
evidence of any hub-and-spoke arrangement being
diminished following accession. Once again, the
gravity determinants are largely consistent with

those reported above so we move directly to our
variables of interest (Table 3).

Considering exports we find that the coefficients on
the bloc dummies included are consistent with
those reported above for Visegrad and the other
new members being large, positive and highly sig-
nificant. For the EU-15 we find coefficients that are
positive and significant in Columns 1 and 2, but
insignificant in the remaining two columns. The
coefficients on the interactions of the bloc dummies
with the post-accession dummy result in negative
and significant coefficients for the EU-15, but insig-
nificant coefficients in the other two cases. The
results support the view that there has been a de-
cline in intra-EU-15 exports in the post-accession
period, but that there is no evidence of such a non-
linear relationship in the extent of intra-bloc export-
ing for Visegrad and the new member states. This
latter result suggests that after controlling for stan-
dard gravity determinants there has been no sig-
nificant change in export behaviour for intra-
Visegrad exports or exports between other new
member states, and is consistent with the view that
the reason for the observed increase in intra-
Visegrad exports in the post-accession period is
due to a natural realignment of trade and to the
relatively higher growth of Visegrad countries when
compared with EU-15 countries.

Turning to the results on the intensive margin we
observe that there are few significant coefficients
when looking at the bloc dummies included linearly.
Only in the case of the EU-15 (Columns 1 and 2)
and the other new member states (Columns 3 and
4) do we find significant coefficients, which in all
cases are negative. When interacted with the post-
accession dummy we find positive and significant
coefficients for Visegrad (Columns 3 and 4) and in
all cases for the new member states. These results
suggest that at least part of the increase in intra-
bloc exports for these countries is due to an in-
crease in the volume of products exported in the
post-accession period. When considering the ex-
tensive margin we again find negative coefficients
(that are significant in two cases) on the EU-15
dummy, and consistently positive and significant
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Table 3
Inclusion of intra-bloc and accession dummy interactions
Exports
1 2) ®3) 4
VARIABLES EXP EXP EXP EXP
INTRA — EU15 x POST -0.149*** -0.156*** -0.129*** -0.120**
(0.0508) (0.0507) (0.0460) (0.0521)
INTRA — VISEGRAD X POST 0.189 0.194 0.155 0.145
(0.148) (0.147) (0.144) (0.124)
INTRA — OTHEU x POST 0.255 0.257 0.252 0.254
(0.279) (0.278) (0.258) (0.255)
Year dummies No Yes Yes Yes
Exporter dummies No No Yes Yes
Importer dummies No No No Yes
Observations 4,945 4,945 4,945 4,945
R-squared 0.882 0.998 0.998 0.999
F-test 1807 140484 148734 128415
Intensive margin
(1 2) (3) 4)
VARIABLES Y M IM IM
INTRA — EU15 x POST 0.00373 0.00407 0.00200 0.00109
(0.00337) (0.00337) (0.00299) (0.00319)
INTRA — VISEGRAD x POST 0.0179 0.0176 0.0195* 0.0204*
(0.0122) (0.0122) (0.0114) (0.0112)
INTRA — OTHEU x POST 0.0271*** 0.0269*** 0.0264*** 0.0280***
(0.00982) (0.00979) (0.00924) (0.00954)
Year dummies No Yes Yes Yes
Exporter dummies No No Yes Yes
Importer dummies No No No Yes
Observations 4,945 4,945 4,945 4,945
R-squared 0.538 0.703 0.802 0.812
F-test 219.0 303.8 380.0 3474
Extensive margin
(1 2) ®3) 4
VARIABLES EM EM EM EM
INTRA — EU15 x POST -0.00673 -0.00549 -0.0153** -0.00729
(0.00743) (0.00741) (0.00575) (0.00611)
INTRA — VISEGRAD x POST 0.00312 0.00198 0.00846 0.000867
(0.0236) (0.0234) (0.0193) (0.0182)
INTRA — OTHEU X POST -0.0242 -0.0254 -0.0190 -0.0229
(0.0249) (0.0252) (0.0253) (0.0254)
Year dummies No Yes Yes Yes
Exporter dummies No No Yes Yes
Importer dummies No No No Yes
Observations 4,945 4,945 4,945 4,945
R-squared 0.841 0.957 0.974 0.978
F-test 2016 4652 5107 5032

Robust standard errors in parentheses
***p<0.01, ** p<0.05, * p<0.1
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coefficients for Visegrad countries and the other
new members. The results also indicate however
that there has been no significant change in behav-
iour in the post-accession period for these two
blocs, with no significant coefficients found on the
interaction between the post-accession dummy and
the dummies for Visegrad and the other new mem-
ber states (after controlling for standard gravity
determinants).

Conclusions

There has been a great deal of heterogeneity in the
growth of exports within blocs inside the expanded
EU in the recent past. While the growth of exports
between old EU members has been rather slug-
gish, that of exports between new members has
been much faster, in particular for Visegrad coun-
tries (Czech Republic, Hungary, Poland, Slovakia).
In this article we try to shed some light on these
developments. As a first step we address whether
within-bloc exports were affected by the accession
to the EU, which could be due to a movement away
from a hub-and-spoke trading arrangement, or
whether the differences represented a general
trend that could be caused by a natural realignment
of export structure following the period of commu-
nism or due to the relatively stronger economic
performance of the new accession countries. In a
second step, we examine whether the observed
changes in exports have been due to an increase
in the variety of goods traded, or to an increase in
the volume of exports of existing products.

The results we present provide little support for
there being an effect of the accession date on
within-bloc exports. While exports within new ac-
cession countries (and within Visegrad countries in
particular) have grown relatively quickly over the
period considered, and significantly faster than
those for old EU members, we find no evidence
indicating that the growth rate of exports in acces-
sion countries increased significantly following ac-
cession in 2004 after controlling for standard de-
terminants of trade. Our results also indicate that
the growth in within-bloc exports amongst acces-
sion countries has occurred mainly along the ex-
tensive margin, indicating that the variety of prod-

ucts exported within this group of countries has
increased. The results for the intensive margin tend
to be either insignificant or negative, implying that
there has been little change in the volume of exist-
ing products exported. Overall, our results would
tend to support the view that the relatively strong
growth of exports among accession countries is
due to a natural realignment of exports and to the
relatively stronger performance of these economies
when compared with the old members of the EU.
Given the still relatively low shares of exports cur-
rently going to other accession countries, we may
expect that these high growth rates of within-bloc
exports among accession countries will continue
for some time.
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The gravity of cross-border R&D
expenditure’

BY SANDRA M. LEITNER, ROBERT STEHRER
AND BERNHARD DACHS ™~

Firms not only produce or sell their products and
services abroad, but increasingly also conduct
research and development (R&D) at locations out-
side their home countries — a phenomenon referred
to as the ‘internationalization of business R&D’. But
this is more of a recent phenomenon. In the 1990s,
R&D was still ‘an important case of non-
globalization’. However, during the past two dec-
ades, the internationalization of business R&D
activities has accelerated strikingly. Specifically, as
highlighted by the OECD (2008a), between 1995
and 2003, R&D expenditure of foreign affiliates
increased twice as rapidly as their turnover or their
host countries’ aggregate imports. This renders
R&D activities of foreign affiliates one of the most
dynamic elements of the process of globalization.
However, until recently, the main actors and recipi-
ents of cross-border R&D expenditure were devel-
oped countries. Lately, some new players have
emerged, giving rise to new patterns of R&D inter-
nationalization. Especially in Asia, emerging
economies gained importance as host countries of
R&D internationalization activities, but developing
countries also increasingly engaged in outward
R&D activities. Despite these developments, the
largest part of international R&D still takes place
between the triad area, comprising the US, the EU
and Japan (OECD, 2008b).

As such, the internationalization of R&D is a sur-
prising development. The international economics
as well as the international business literature long
regarded R&D and the accumulation of knowledge
by companies as activities that are bound to the
home countries of multinational firms.

This article is based on a study financed by the European
Commission, DG RTD on ‘Internationalization of business
investments in R&D and analysis of their economic impact'.

Austrian Institute of Technology.

Given the profits that accrue from the presence and
activities of R&D intensive foreign-owned firms,
attracting them has been high on the political
agenda of many economies as R&D expenditure of
foreign-owned firms may increase aggregate R&D
and innovation expenditure of the country or may
give rise to substantial information and knowledge
spillovers, foreign-owned firms may boost the de-
mand for skilled personnel including R&D staff or,
R&D efforts and the presence of foreign-owned
firms may lead to structural change and agglom-
eration effects.

The ensuing analysis investigates determinants of
the process of internationalization of R&D. It uses a
novel and unique database of bilateral business
R&D expenditure of foreign affiliates in the manu-
facturing sector of selected OECD countries for the
period from 2001 to 2007.

Data

The ensuing analysis is based on a recently com-
piled database of bilateral business R&D expendi-
ture of foreign affiliates in the manufacturing sector
of selected OECD countries.! Data on bilateral
business R&D expenditure of foreign affiliates cover
the period from 2001 to 2007 and were collected
from national sources and compiled by the Austrian
Institute of Technology (AIT) and the Vienna Insti-
tute for International Economic Studies (wiiw) in
2011.% This data set was complemented by addi-
tional data from different sources: standard gravity
indicators like distance (DIST;), common language
(COMLANG;) or common border (COMBORD;) are
taken from databases created by CEPII. Information
on real GDP, tertiary school enrolment rates, high-
technology exports and patent applications of resi-

The following OECD countries are covered: Austria, Bel-
gium, Bulgaria, Canada, the Czech Republic, Denmark, Es-
tonia, Finland, France, Germany, Greece, Hungary, Ireland,
Japan, the Netherlands, Norway, Poland, Portugal, Roma-
nia, Spain, the Slovak Republic, Slovenia, Sweden, Turkey,
the UK and the US.

Data were collected as part of the project ‘Internationalisa-
tion of business investments in R&D and analysis of their
economic impact’ but have been slightly revised and up-
dated for this paper.
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dent and non-residents and total populations in
country i and j come from the World Bank's World
Development Indicators (WDI). Finally, information
on the technology distance between country i and j
was calculated with patent data provided by the
EPO PATSTAT database. It is designed as a matrix
of correlation coefficients such that the technology
distance proxy increases with a decreasing techno-
logical distance between two countries.

On average, between 2001 and 2007, a recipient
country in the sample received about EUR 98 mil-
lion per year and per partner country. However,
annual inward business R&D expenditure shows
broad dispersion, ranging between EUR O and
EUR 6.5 billion. More specifically, from 2001 to
2007, the following countries reported the highest
R&D expenditure of foreign affiliates: with on aver-
age EUR 2.7 billion, the USA reported the highest
inward R&D expenditure, followed by Germany
with EUR 395 million on average, Japan with
EUR 346 million on average and Canada with EUR
203 million on average.

Moreover, between 2001 and 2007, the USA re-
ceived the highest inward R&D expenditure from
Germany (with EUR 4.8 billion on average), fol-
lowed by the UK (with EUR 4.3 billion on average)
and Switzerland (EUR 3.4 billion on average). Ger-
many reported the highest inward R&D expenditure
from the USA (with EUR 3.4 billion on average), the
Netherlands (EUR 1.7 bilion on average) and
France (with EUR 1.3 billion on average) while Ja-
pan reported the highest inward R&D expenditure
from France (with EUR 2.4 billion on average), fol-
lowed by the USA (with EUR 493 million on aver-
age) and the Netherlands (with EUR 435 million on
average). Finally, between 2001 and 2007, Canada
reported the highest inward R&D expenditure from
the USA (with EUR 1.4 billion on average), the UK
(with EUR 187 million on average) and Japan (with
EUR 82 million on average). In contrast, among all
recipient countries included in the sample, inward
R&D expenditure was lowest in Bulgaria with an
average EUR 7000 only, followed by Latvia (EUR
19,000 on average), Estonia (EUR 400,000 on av-
erage) and Romania (EUR 700,000 on average).

Figures 1 to 4 below give a general picture of the
magnitudes of R&D internationalization, identify
key players (Figure 1) and attractive locations for
R&D efforts of foreign affiliates (Figure 2 and Fig-
ure 3) and show the spatial structure of the network
of bilateral R&D expenditure between European
countries (Figure 4). As such, they reveal important
phenomena and help formulate hypotheses that
will be tested in the ensuing analysis.

A general picture of inward R&D expenditure in the
manufacturing sector by country of origin for key
global players (that is the EU, the USA, Japan,
China and Switzerland) is drawn in Figure 1 below.
The size of each pie chart captures the total
amount of inward R&D expenditure in a country,
while pie slices represent the volume of inward
R&D expenditure by country of origin. Arrows illus-
trate major R&D-based relations between coun-
tries. Figure 1 emphasizes that, as major recipients
of inward R&D expenditure, both, the USA as well
as the EU are the two key players in the process of
internationalization of R&D. Specifically, in 2007,
inward R&D expenditure of US firms in the EU and
inward R&D expenditure of EU firms in the US
together accounted for 2/3 of total inward R&D
expenditure in manufacturing worldwide.

Moreover it points at the strong mutual importance
of both key players for their respective inward R&D
volumes: in 2007, US firms accounted for more
than 65% of total inward R&D expenditure in manu-
facturing in the EU. Similarly, around 62% of EU
inward R&D expenditure in the manufacturing sec-
tor stem from US firms located in the EU. In addi-
tion, Switzerland was the second most important
country of origin with around 16% of all inward
R&D expenditure coming from Swiss firms located
in the EU and around 22% located in the USA. In
contrast, Japanese firms located either in the EU or
the US accounted for a comparatively small frac-
tion of inward R&D expenditure only.

®  The European Union is considered as one entity, and intra-

EU relationships (for example R&D of German firms in
France) are not taken into account.
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Figure 1

Inward R&D expenditure between the EU, the US, Japan, China and Switzerland: manufacturing only
(2007, in EUR million at current prices)
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Reading note: Firms from the European Union spent EUR 774 miillion on R&D in Switzerland in 2007; Swiss firms spent EUR 2,470 million on
R&D in the EU-27 in 2007. Swiss data include also the service sector; data for China are estimated based on national sources and US and

Japanese outward data.

Source: OECD, Eurostat, national statistical offices, own calculations.

More recently, China emerged as a new attractive
location for R&D efforts of foreign-owned firms.
While Chinese data is incomplete and plagued by
methodological issues which render a comparison
with data from OECD countries difficult, data on
R&D expenditure of wholly foreign-owned firms that
operate in China suggest around 2.5 billion EUR
for the year 2007.

Next, Figure 2 takes a closer look at R&D expendi-
ture of foreign affiliates located in the US, by coun-
try of origin (between 1998 and 2006) and there-
fore identifies the importance of inward R&D efforts
of single EU countries in the us.t Specifically, it
depicts the simple country penetration, as the ratio
of inward R&D expenditure from a specific EU

*  Due to lacking data on outward R&D expenditure for most

EU countries, Figure 2 is based on US inward data.

country to total inward R&D expenditure from the
EU in the US and points at the dominance of three
EU countries only. As far back as 1998 and up to
2006, German, French and the British foreign affili-
ates accounted for around 80% of total EU inward
R&D expenditure in the US. Throughout, Germany
ranked first, followed by the UK and France. Only in
2006 did the UK overtake Germany as the most
important investor in R&D in the US. Hence, given
that the US is the world’s largest economy with a
huge market and attractive sales potentials, the
following hypothesis can be formulated:

Hypothesis 1: The size of the market is an impor-
tant attractor for foreign-owned firms which need to
adapt their products or processes to local condi-
tions to meet local consumer preferences or to
comply with local legal regulations and laws.

The Vienna Institute Monthly Report 2012/8-9
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Figure 2
Countries of origin of EU inward Business Enterprise R&D (BERD) in the US
(inward BERD from EU-27 country X in US/inward BERD from total EU-27 in US, 1998-2006)
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Note: * Included in other EU in 2000 and 2006; Total EU-27 includes all European companies except Swiss companies. No country breakdown
is possible for 2005 and 2007.

Source: OECD based on US data by the US Bureau of Economic Analysis, own calculations.

Figure 3
Location of US inward BERD in the EU (US outward BERD in EU-27 country X/ US outward BERD
in total EU-27, 1999-2007)
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Note: * NMS-10/12 comprises the Czech Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, Malta, Poland, Slovakia and Slovenia (all from
2004 to 2007) and in 2007 Bulgaria and Romania also. - ** Other EU-15 comprises Greece, Ireland (2002 only), Denmark, Luxemburg,
Portugal, Finland, Austria (2000 only) and Spain (1999 only).

Source: OECD based on US outward data by the US Bureau of Economic Analysis, own calculations.
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Figure 4

Inward BERD flows between European countries (2007)

——

Note: The strength of lines between country A and B corresponds to the sum of R&D expenditure of firms from country A which operate in
country B, and vice versa. The size of the node per country corresponds to the sum of R&D expenditure of all foreign-owned firms in the

country.

Source: OECD, Eurostat, national statistical offices, own calculations.

The opposite perspective is taken in Figure 3 which
depicts R&D expenditure of US foreign affiliates
located in the EU, by country of destination (be-
tween 1998 and 2007) as the ratio of US outward
R&D expenditure in a particular EU country to total
US outward R&D expenditure in the EU. It demon-
strates that throughout the period from 1998 to
2007, the UK, Germany and France were the three
most important and attractive individual EU coun-
tries for US R&D efforts, together absorbing around
70% of all US outward R&D expenditure in the EU.
However, starting in 2005, France appears to have
lost some ground while New Member States have
become more attractive locations for US R&D ef-
forts. The importance of the three largest EU
economies as key locations for US R&D efforts in
the EU underscores above hypothesis (H1) that
‘the size of the market matters’.

In addition, a comparison of Figures 2 and 3 shows
that US inward R&D expenditure in the EU is much
less concentrated in a few economies only than EU

inward R&D expenditure in the US, as small and
medium-sized EU economies (like Belgium, Ire-
land, the Netherlands or Austria) are comparatively
more important locations for R&D efforts of US
companies than the US is for foreign affiliates from
small and medium-sized EU economies in the US.

Finally, Figure 4 zooms in on the EU and depicts
the spatial structure of the network of R&D invest-
ments among European countries. The edge size
(that is the link between countries) corresponds to
the weighted degree centrality of a country, defined
as the sum of R&D expenditure of firms from coun-
try A in country B and vice versa while the node
size of each country corresponds to the sum of
R&D expenditure of foreign-owned firms in the
country. Nodes are located at the capital cities of
each country.

The spatial network map for 2007 reveals a strong
clustering of R&D investment in the centre of
Europe while the periphery is participating to a

The Vienna Institute Monthly Report 2012/8-9
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lower degree. Moreover, Germany appears as the
central hub, showing high interaction intensity,
particularly with its direct neighbours the Nether-
lands, Switzerland, Austria or France. Similar
neighbourhood effects are apparent for the UK or
Spain, which show patrticular high interaction inten-
sity with Sweden and France or France and Bel-
gium, respectively. In contrast, Finland has a di-
verse and big set of partner countries, in terms of
absolute size, however, the interactions are com-
paratively low. Against that background, the follow-
ing additional hypotheses can be formulated:

Hypothesis 2: Geographic distance is obstructive to
R&D expenditure of foreign affiliates.

Hypothesis 3: Neighbouring countries are attractive
locations for R&D efforts of foreign affiliates.

Hypothesis 4: ‘The liability of foreignness’ - cultural
proximity is conducive to R&D efforts of foreign
affiliates as lower cultural barriers improve market
knowledge and the understanding of customer
needs and facilitate communication and the ex-
change of information and knowledge across bor-
ders.

All in all, while New EU Member States (NMS) are
in general connected to the system of R&D invest-
ment in Europe, the magnitudes are comparatively
low, with the Czech Republic and Hungary showing
the strongest R&D-based embeddedness. This
peripheral position of NMS may mainly be due to
the low number of MNCs originating from there.
Interestingly, business R&D investment of NMS
appears far less integrated than their public re-
search (including universities and research institu-
tions).

Econometric specification

In order to identify both home and host country
characteristics that are either conducive or obstruc-
tive to the process of R&D internationalization, a
gravity model approach is pursued. Generally, in
the empirical literature, gravity models are popular
and well known for their success in explaining in-
ternational trade flows. In essence, the gravity

equation for trade says that trade flows between
two countries are proportional to the two country’s
size (as proxied by GDP) but inversely related to
the distance between them. Moreover, these mod-
els also often account for physical or cultural prox-
imity in terms of shared border, common language
or colonial history, respectively. Increasingly, grav-
ity models are also used to explain FDI flows, mi-
gration flows or flows of workers’ remittances be-
tween countries. More recently, gravity models also
found their way into the analysis of cross-border
inventive activities.

Following the tradition of the gravity literature, the
following econometric specifications are estimated
to shed light on the roles of home and host country
characteristics in driving cross-border business
R&D expenditure:

INRDy, = 4, +a; +a; + B InDIST; +...

...+ﬁ2COMLAqu +ﬂ3CO|\/|BORDIj +...

...+,84InGDID,'t +,B5|nGDFj-t +5ZXZI'jt+8ijt
1)

And, if account is also taken of the level of eco-
nomic development:

INRDy, =4, +a; +a; + B, InDIST; +...

...+ ,COMLANG; + ,COMBORD, +...
..t 3, INGDR, + 3, INGDP, +...
GDP,
POP,

jt

GDPR,
POP,

+0,X i + &5

z 7N zijt ijt

...+ﬁaln(

)

j+,6’7ln

where InRDj; is the log of business R&D expendi-
ture of foreign affiliates from country j located in the
host country i at time .

INDISTj is the log of the geographical distance be-
tween country i and j, measured as the simple dis-
tance between most populated cities (in km). As an
index of uncertainty and additional information
costs (like additional costs of coordinating geo-
graphically dispersed R&D activities or of transfer-
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ring knowledge over distance), R&D expenditure of
foreign-owned firms is expected to decline with
growing distance.

COMLANGj; and COMBORD;; are dummies taking
the value 1 if the two countries i and j share a
common language or border, respectively. Both are
included to capture cultural and physical proximity
between country i and j and are expected to foster
R&D activities of foreign-owned firms. Specifically,
strong cultural ties between countries ease com-
munication and the exchange of information and
knowledge across borders, while physical proximity
reduces transportation costs, together rendering
cross-border R&D activities comparatively easier
and less costly.

Furthermore, INnGDP; and InGDP refer to the log of
real gross domestic product in country i and j, re-
spectively and are proxies for the economic size of
countries i and j. Positive effects are expected,
since, given their superior market potentials and
sales prospects that allow for an easy and quick
recovery of sizeable R&D outlays, larger markets
are more attractive and conducive to R&D efforts of
foreign-owned firms.

Account is also taken of the role a country’s level of
economic development has in attracting business
R&D expenditure of foreign-owned firms. As such,
wealthier economies (as proxied by their respective
real GDPs per capita, namely In(GDF,’t /POF}t)

for country i and In(GDPjt /POPjt) for country j)

may not only have a higher purchasing power, but
may also be home to consumers with a more pro-
nounced ‘love for variety’ (see Dixit and Stiglitz,
1977) so that foreign-owned firms which develop or
produce novel products or processes consider
economies with higher standards of living more
attractive markets with better profit perspectives.

In addition to above standard gravity model indica-
tors, innovation related indicators are included to
throw light on their roles in driving the internation-
alization of R&D. X, is a matrix of z additional
innovation related variables that are expected to
affect R&D expenditure of foreign affiliates to dif-

ferent degrees. In particular, the analysis includes
gross tertiary school enrolment rates in country j
and j to account for the pivotal role the quality of
human capital plays for any successful R&D efforts
(ENR_TER). Specifically, empirical evidence high-
lights that cross-country differences in the quality
and size of a skilled workforce are an important
determinant of R&D internationalization.

Moreover, to capture a country’s general level of
inventiveness, the ratio of patent applications of
residents to patent applications of non-residents in
country i and j is included (PA_RATIO). Specifi-
cally, more inventive host countries are attractive
for foreign-owned firms seeking to harness prevail-
ing local technology and innovation capabilities for
the development of new products or processes.

R&D activities of foreign-owned firms may also
crucially depend on differences in countries’ abili-
ties to develop and produce internationally com-
petitive high-technology products. In particular,
countries with strong indigenous R&D and techno-
logical capabilities tend to specialize in high-
technology industries and to generate high-
technology products (and services) that more eas-
ily withstand fierce competition in the global arena.
Hence, a high share of high-technology exports in
GDP is indicative of an internationally competitive
indigenous R&D base foreign-owned firms can
harness to successfully develop new products and
processes or to adapt products and processes to
local conditions and preferences. Therefore, high-
technology exports of country i and j (defined as
the share of high-technology exports that are pro-
duced with high R&D intensity in total GDP) are
included to capture the quality of indigenous R&D
and technological capabilities (HTX_SH).

Additionally, cross-country differences in the levels
of technological development may also affect the
internationalization of R&D. Specifically, there has
been a long-standing debate in the FDI literature
on the existence and extent of technological spill-
overs from foreign direct investments with, how-
ever, lacking consensus. Some empirical studies
lend support to the catching-up hypothesis and find
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that technological spillovers increase with a widen-
ing of the technology distance. Others suggest the
opposite such that only a narrow technology dis-
tance is conducive to technological spillovers as
closer levels of technological development across
countries renders them technologically more com-
patible, with sufficient absorptive capacities to
benefit from each other’s research efforts and suc-
cesses. Hence, the technological distance between
country i and j is included, in terms of a correlation
coefficient which, by construction, lies between [0,
1] (TDIS). A high value of the coefficient indicates a
narrow technological distance and similar speciali-
zation patterns between two countries.

Furthermore, dummies for EU-membership are
included which capture whether only country i is a
member of the EU, whether country j is a member
of the EU only, or whether both j and j are EU-
member countries. This will show whether R&D
expenditure of foreign-owned firms is higher be-
tween EU member countries or between EU and
non-EU countries. Finally, equation (1) also in-
cludes host and home country fixed effects (a; and
a; for country i and j, respectively) to account for
country heterogeneity and year fixed effects (4;) to

take account of common macroeconomic shocks.

Results

Results are presented in Table 1 for different
econometric specifications (see equations (1) and
(2)) and estimation techniques: columns (1) to (3)
provide results for the basic specification (equation
(1)), while columns (4) to (6) also account for the
effect of the level of economic development on
R&D expenditure of foreign-owned firms (equation
(2)). Moreover, from a methodological point of view,
columns (1) and (4) provide results for pooled OLS,
columns (2) and (5) for fixed effects for receiving
and sending countries and columns (3) and (6) for
random effects specific for bilateral country pairs.
The main shortcoming of the pooled OLS approach
lies in its inability to allow for heterogeneity of host
and home countries since it assumes that all coun-
tries are homogeneous. This is remedied by fixed
effects (column (2)) and random effects ap-

proaches (column (3)) which explicitly account for
the heterogeneity of both individual host and home
countries as well as for heterogeneity of host-
home-country pairs, respectively.

The analysis confirms hypothesis 2 outlined above
as it finds consistent evidence for the pivotal role
geographic distance between countries plays in
curbing the process of R&D internationalization.
Specifically, R&D expenditure of foreign-owned
firms falls by between 0.3% and 0.8% in response
to a 1% increase in distance between countries,
where distance captures additional coordinative
costs of regionally dispersed R&D activities or dis-
economies of scale and scope as a result of more
decentralized R&D activities.

Moreover, cultural proximity tends to be a determi-
nant of R&D expenditure of foreign affiliates. This
supports the ‘liability of foreignness’ hypothesis
formulated above: lower cultural barriers improve
market knowledge and the understanding of cus-
tomer needs and facilitate communication and the
exchange of information and knowledge across
borders. In a similar vein, in support of hypothesis
3, physical proximity also fosters the internationali-
zation of R&D such that foreign affiliates located in
neighbouring countries tend to spend significantly
more on R&D activities than affiliates located far-
ther away.

As expected, the size of both home and host coun-
tries emerges as one key determinant of cross-
border R&D expenditure of foreign-owned firms. In
particular, a 1% increase in the both host and
home country’s market size is associated with a
rise in R&D expenditure by between 0.8% and 1%.
However, size effects slightly differ across coun-
tries and tend to be stronger in the host country.
This provides supportive evidence of the ‘size mat-
ters’ hypothesis.

The analysis also demonstrates that apart from
size, prevailing levels of economic development
matter for the scale of cross-country R&D expendi-
ture. In particular, cross-border R&D expenditure
tends to be higher in wealthier economies: a 1%
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rise in the host country’s GDP per capita increases home country’'s GDP per capita has a slightly
R&D expenditure of foreign-owned firms by around higher effect and is associated with an around 1%
0.7% to 0.8% while a similar 1% increase in the increase in R&D efforts of foreign-owned firms.
Table 1

Host and home country determinants of R&D internationalization (2001-2007)

Dep.Var.: log of R&D expenditure of foreign-owned firms from country j in country i

Pooled OLS Country FE Country-pair Pooled OLS Country FE Country-pair

Estimation technique RE RE
Variables Q) 2) ?3) 4) 5) (6)
Constant -21.499*** -85.323** -18.047*+*  -35.198**  -110.343**  -31.121***
(18.55) (2.00) (10.88) (21.18) (2.13) (13.25)
Log distance -0.725%+* -0.276*** -0.819*** -0.558*** -0.278*** -0.612*+*
(7.70) (3.05) (5.66) (6.11) (3.07) (4.37)
Common language 0.645*** -0.134 1.159%** 0.091 -0.137 0.585
(2.72) (0.64) (3.13) (0.39) (0.65) (1.64)
Common border 0.399* 1.346*** 0.292 0.873*** 1.352%** 0.761*
(1.88) (7.09) (0.83) (4.26) (7.11) (2.26)
Log real GDP HOST 1.082*** 0.905 1.041%** 0.832*** -0.938 0.770***
(21.65) (0.47) (13.96) (12.57) (0.13) (8.05)
Log real GDP HOME 0.896*** 5.754*** 0.841** 0.790*** 9.946* 0.748***
(17.54) (2.62) (11.12) (16.04) (1.80) (10.33)
Log real GDP per capita HOST 0.666*** 1.868 0.772%**
(4.86) (0.29) (4.13)
Log real GDP per capita HOME 1.139%** -4.851 0.938***
(10.22) (0.84) (6.25)
Tertiary enrolment rate HOST 0.044*** 0.011 0.029*** 0.023*** 0.009 0.009
(9.04) (0.45) (4.61) (4.11) (0.38) (1.35)
Tertiary enrolment rate HOME 0.002 0.007 -0.005 -0.008** 0.009 -0.011**
(0.43) (0.37) (1.05) (2.11) (0.50) (2.38)
Ratio patent applications residents HOST -0.050*** 0.009 -0.003 -0.050*** 0.010 -0.003
(2.95) (0.26) (0.18) (3.12) (0.31) (0.22)
Raio patent applications residents HOME -0.081*** -0.050 -0.021 -0.096*** -0.053 -0.023
(4.21) (1.21) 1.17) (5.25) (1.27) (1.28)
Share high-tech exports HOST 0.036* 0.039 0.049** 0.033* 0.039 0.045**
(1.80) (0.45) (2.06) (1.68) (0.46) (2.97)
Share high-tech exports HOME 0.021 -0.051 -0.020 0.016 -0.035 -0.023
(1.19) (1.21) (1.07) (0.96) (0.76) (1.27)
Technological distance -0.250 1.388** -0.318 0.779* 1.362** 0.510
(0.55) (2.49) 0.47) (1.78) (2.43) (0.79)
Dummy: HOST EU-member 1.031%** 0.434 0.694** 0.348
(3.27) (0.87) (2.32) (0.74)
Dummy: HOME EU-member 1.797** 1.504*+* 1.610*** 1.347**
(5.60) (2.80) (5.30) (2.66)
Dummy: HOST and HOME EU-member 1.259*** 0.346 1.270%** 0.518
(3.73) (0.66) (3.96) (1.05)
Year fixed effects YES YES YES YES YES YES
Observations 1054 1054 1054 1054 1054 1054
Adj. R? 0.587 0.779 0.580 0.631 0.779 0.624
Number of i 362 362

Note: t-statistics in parentheses, *** p < 0.01, ** p<0.05, *p <0.1.

All regressions include time fixed effects. Estimation results in columns (1) and (4) are based on pooled OLS, results in columns (2) and (5) use
country fixed effects for both receiving and sending countries while results in columns (3) and (6) use random effects specific for bilateral
country-pairs.

The Vienna Institute Monthly Report 2012/8-9 19



CROSS-BORDER R&D

Moreover, light is shed on the particular roles addi-
tional innovation-related indicators play for the
process of R&D internationalization. Results in Ta-
ble 1 highlight that human capital emerges as a
non-negligible determinant of cross-country R&D
expenditure of foreign-owned firms. However, re-
sults also reveal that underlying dynamics appear to
differ across specifications. Specifically, column (1)
to (3) show that there is evidence that a strong hu-
man capital base in the host country attracts busi-
ness R&D: a 1 percentage point increase in the
host country’s tertiary enrolment rate is associated
with a 2.9% increase in R&D expenditure of foreign
affiliates. In contrast, results presented in columns
(4) to (6) stress that, once levels of economic de-
velopment of both host and home country are also
taken into account, an abundance of human capital
in the home country appears to discourage R&D
internationalization activities of foreign-owned firms.
However, diverging results on the role of human
capital for the process of R&D internationalization
are not — as it may seen - contradictory but suggest
that, once levels of economic development are also
controlled for, the host country’s endowment with
human capital becomes of secondary importance
while its level of development (together with its eco-
nomic size) assumes the role of main driver of the
process of R&D internationalization.

Similarly, there is evidence that a strong and inter-
nationally competitive indigenous R&D base in the
host country is conducive to R&D expenditure of
foreign-owned firms. Hence, host countries that
specialize in and generate internationally competi-
tive high-technology products are attractive R&D
locations for foreign-owned firms as they possess
indigenous technological capabilities foreign-owned
firms can exploit for their innovative activities.

The analysis also emphasizes that technological
distance matters. In particular, R&D expenditure of
foreign-owned firms appears to be higher between
countries with similar technological specializations
which may indicate that R&D activities of foreign-
owned firms are attracted by potential spillovers in
technological domains similar to their own speciali-
zation.

In contrast, no decisive role can be attributed to a
country’s general level of inventiveness in fostering
R&D expenditure of foreign affiliates.

Finally, the analysis also demonstrates that cross-
border R&D expenditure tend to be regionally dis-
persed across EU as well as non-EU member
countries.

Summary and conclusion

In the course of the last two decades, R&D expendi-
ture of foreign-owned firms increased tremendously,
an indication that firms increasingly conduct re-
search and development outside their home coun-
tries. Against that backdrop, the analysis identified
important determinants of this more recent process
of increased R&D internationalization. It uses a
novel data set on R&D expenditure of foreign-owned
firms in the manufacturing sector of a set of OECD
countries, spanning the period from 2001 to 2007.

Generally, the results attribute a pivotal role to
geographic distance in curbing R&D expenditure of
foreign-owned firms. This may be explained by the
costs of R&D internationalization (like additional
costs of coordinating geographically dispersed
R&D activities or of transferring knowledge over
distance) which tend to noticeably increase with
distance which, in turn, renders highly dispersed
R&D activities more costly and consequently less
attractive. Moreover, cultural proximity which facili-
tates communication and the exchange of knowl-
edge as well as physical proximity which turns
neighbouring countries attractive R&D hubs
emerge as important determinants of the process
of R&D internationalization. Furthermore, as ex-
pected, economic size and wealth of host and
home countries alike are key determinants which —
in the light of larger markets with more favourable
sales prospects as well as wealthier consumers
with a stronger and more pronounced ‘love for
variety’ — stimulate R&D efforts of foreign affiliates.

In addition, R&D efforts of foreign-owned firms also
respond to additional scientific or technological
capabilities. In particular, while some indication is
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found that a strong human capital base in the host
country attracts business R&D of foreign-owned
firms, there is additional evidence that an abun-
dance of human capital in the home country tends
to curtail the relocation of innovative activities to
other parts of the world. Similarly, a strong and
internationally competitive indigenous R&D base in
the host country which foreign-owned firms can
harness and exploit for their own research activities
is conducive to R&D expenditure of foreign affili-
ates. Furthermore, R&D expenditure of foreign-
owned firms is also significantly stronger among
countries with similar levels of technological devel-
opment, which renders technological compatibility
among countries a non-negligible driver of the
process of R&D internationalization. Finally, some
indication is found that R&D expenditure of foreign-
owned firms is regionally decentralized and not
concentrated within the EU.

These results have important implications for sci-
ence, technology and innovation policy. They point
at areas where governments can take concerted
action to render their countries more attractive for
R&D activities of foreign-owned firms. These critical
areas are science and education. Governments
that succeed in strengthening domestic research
and development capabilities and in raising tertiary
enrolment rates may also succeed in attracting
R&D of foreign-owned firms. Governments that
want to attract R&D of foreign multinational firms
should focus on the economic fundamentals - pro-
vide a healthy business environment, political sta-
bility, good public infrastructure, reasonable tax
rates, a stable legal system including the protection
of intellectual property rights - rather than grant
special incentives to foreign-owned firms willing to
locate R&D in this country.
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STATISTICS

STATISTICAL ANNEX

Selected data on FDI in Central, East and Southeast Europe

(taken from the wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012)

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8

Table 9
Table 10

FDI inflow, EUR million, 2003-2011

FDI outflow, EUR million, 2003-2011

Inward FDI stock, EUR million, 2003-2011

Outward FDI stock, EUR million, 2003-2011

Inward FDI stock per capita in EUR, 2003-2011

FDI inflow as a percentage of gross fixed capital formation, 2003-2011

Inward FDI stock in NMS-10 by major home countries, share in per cent, 2010

Inward FDI stock in SEE-7 and some selected CIS by major home countries, share in per cent,
2010

Inward FDI stock in NMS-10 by economic activities, share in per cent, 2010

Inward FDI stock in SEE-5, Kazakhstan, Russia and Ukraine by economic activities, share in
per cent, 2010
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Table 1
FDI inflow, EUR million”

2003 2004 2005 2006 2007
Bulgaria 1851 2736 3152 6222 9052
Czech Republic 1863 4007 9374 4355 7634
Estonia 822 771 2307 1432 1985
Hungary? 1888 3439 6172 5454 2852
Latvia 271 513 568 1326 1698
Lithuania 160 623 826 1448 1473
Poland ® 4067 10237 7112 12711 15902
Romania 1946 5183 5213 9061 7250
Slovakia 1914 2441 1952 3741 2618
Slovenia 271 665 473 513 1106
New Member States-10 15051 30615 37148 46264 51570
Albania 157 278 213 259 481
Bosnia and Herzegovina 338 412 282 442 1329
Croatia 1762 950 1468 2765 3651
Macedonia 100 261 77 345 506
Montenegro 44 53 403 496 683
Serbia 1300 772 1268 3392 2513
Turkey 1505 2239 8063 16075 16086
Southeast Europe 5205 4964 11773 23774 25249
Belarus 152 131 245 280 1311
Kazakhstan 1854 3346 1583 5002 8123
Moldova 65 118 153 206 396
Russia 7041 12422 10336 23675 40237
Ukraine 1260 1380 6263 4467 7220
Selected CIS 10372 17397 18580 33629 57287
Total region 30629 52975 67501 103667 134107

Bulgaria: equity capital + reinvested earnings from 1997 + loans from 1996.

Czech Republic: equity capital + reinvested earnings from 1998 + loans from 1998.
Estonia: equity capital + reinvested earnings + loans.

Hungary: equity capital + reinvested earnings from 1995 + loans from 1995.
Latvia: equity capital + reinvested earnings from 1996 + loans from 1996.
Lithuania: equity capital + reinvested earnings from 1995 + loans from 1997.
Poland: equity capital + reinvested earnings + loans from 1991.

Romania: equity capital + reinvested earnings from 2003 + loans from 1998.
Slovakia: equity capital + reinvested earnings from 1995 + loans from 1995.
Slovenia: equity capital + reinvested earnings from 1994 + loans from 2001.

Albania: equity capital + reinvested earnings from 2008 + loans from 1999.

2008

6728
4415
1182
4191
863
1341
9736
9496
3200
1330
42481

665
684
4219
400
656
2018
13261
21902

1539
9732
483
51177
7457
70388

134771

Bosnia and Herzegovina: equity capital + reinvested earnings from 2004 + loans from 2004.

Croatia: equity capital + reinvested earnings from 1997 + loans from 1997.
Macedonia: equity capital + reinvested earnings from 2003 + loans from 1996.
Montenegro: equity capital cash + loans from 2005.

Serbia: equity capital + reinvested earnings from 2007 + loans.

Turkey: equity capital + reinvested earnings from 1995 + loans from 2002.

Belarus: equity capital + reinvested earnings from 1997 + loans from 2000.
Kazakhstan: equity capital + reinvested earnings from 1996 + loans.
Moldova: equity capital + reinvested earnings from 1997 + loans from 1995.
Russia: equity capital + reinvested earnings from 1998 + loans from 1997.
Ukraine: equity capital + reinvested earnings from 2002 + loans from 2003.

1) Excluding Special Purpose Entities (SPEs). So far only Hungary and Poland provide data including/excluding SPEs. - 2) The respective
values including SPEs in 2005-2010 are: 16239, 15709, 51015, 49590, 2545, -31805. - 3) The respective values including SPEs in 2005-2010

are: 8330, 15741, 17242, 10128, 9896, 7319. - 4) wiiw estimate.

Source: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks

according to balance of payments statistics.

2009

2437
2110
1323
1517
68
47
7940
3489
-4
-470

18457

717
181
2415
145
1099
1410
6030
11997

1326
9497
104
26254
3453
40633

71087

2010

1209
4637
1162
1728
286
568
6674
2220
397
274
19155

793
174
295
159
574
1003
6818
9816

1048
8109
149
32802
4893
47001

75973

2011

1341
3890
130
2999
1114
875
9500
1920
1542
791
24101

742
313
1048
304
401
1949
11425
16182

2775
9274
197
37974
5177
55397

95680
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Table 2
FDI outflow, EUR million "

2003 2004 2005 2006 2007 2008 2009 2010 2011
Bulgaria 23 -166 249 141 206 522 -68 173 137
Czech Republic 183 817 -15 1170 1184 2959 684 881 829
Estonia 137 217 556 882 1277 760 1115 100 -1046
Hungary? 1463 892 1756 3127 2643 1514 1423 1005 3117
Latvia 44 89 103 136 270 166 -45 16 66
Lithuania 34 212 278 232 437 229 156 60 118
Poland ¥ 269 757 1574 4107 2680 2680 1932 4127 3000 ¥
Romania 36 56 24 337 204 189 -62 -16 19
Slovakia 219 -17 120 408 438 362 651 247 353
Slovenia 421 441 516 687 1317 983 174 -60 40
New Member States-10 2829 3297 5111 11227 10655 10365 5961 6533 6633
Albania ) 11 3 8 17 55 28 5 30
Bosnia and Herzegovina . 1 0 3 20 11 4 32 14
Croatia 106 279 192 208 216 973 888 -113 26
Macedonia 0 1 2 0 -1 -9 8 1 2
Montenegro 5 2 4 26 115 74 33 22 12
Serbia 105 2 18 70 692 193 38 143 122
Turkey 424 627 855 736 1537 1733 1113 1104 1770
Southeast Europe 641 919 1074 1052 2596 3030 2113 1194 1976
Belarus 1 1 2 2 11 22 72 38 40
Kazakhstan -108 -1029 -117 -306 2304 818 2266 5902 3254
Moldova 0 -1 0 -1 13 11 5 3 15
Russia 8606 11085 10240 18454 33547 37934 31407 39799 48318
Ukraine 12 3 221 -106 491 690 116 555 138
Selected CIS 8511 10059 10345 18043 36365 39475 33866 46296 51765
Total region 11981 14275 16531 30321 49617 52870 41940 54024 60374

Bulgaria: equity capital + reinvested earnings from 1999 + loans from 1997.

Czech Republic: equity capital + reinvested earnings from 1998 + loans from 1998.
Estonia: equity capital + reinvested earnings from 1996 + loans from 1993.
Hungary: equity capital + reinvested earnings from 1995 + loans from 1995.
Latvia: equity capital + reinvested earnings from 1996 + loans.

Lithuania: equity capital + reinvested earnings from 1997 + loans from 1997.
Poland: equity capital + reinvested earnings + loans from 1996.

Romania: equity capital + reinvested earnings from 2005 + loans from 2005.
Slovakia: equity capital + reinvested earnings from 1995 + loans from 1995.
Slovenia: equity capital + reinvested earnings from 1994 + loans from 2001.

Albania: equity capital + reinvested earnings from 2008 + loans from 2006.
Bosnia and Herzegovina: equity capital + reinvested earnings from 2006 + loans.
Croatia: equity capital + reinvested earnings from 1997 + loans from 1997.
Macedonia: equity capital.

Montenegro: equity capital cash + loans from 2010.

Serbia: equity capital + reinvested earnings from 2007 + loans.

Turkey: equity capital + reinvested earnings from 1999 + loans from 2002.

Belarus: equity capital+ reinvested earnings from 2007 + loans from 2002.
Kazakhstan: equity capital + reinvested earnings from 2004 + loans from 2000.
Moldova: equity capital + loans.

Russia: equity capital + reinvested earnings from 1998 + loans from 1997.
Ukraine: equity capital + reinvested earnings from 2008 + loans from 2005.

1) See footnote 1) in Table 1. - 2) The respective values including SPEs in 2005-2010 are: 10126, 14964, 48709, 48152, 2705, -34073. -
3) The respective values including SPEs in 2005-2010 are: 2767, 7122, 4020, 3072, 3715, 3557. - 4) wiiw estimate.

Source: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks
according to balance of payments statistics.

The Vienna Institute Monthly Report 2012/8-9 25



STATISTICS

Table 3
Inward FDI stock, EUR million "

2003 2004 2005 2006 2007 2008 2009 2010 2011
Bulgaria 5045 7421 11757 17830 25770 31658 34170 36173 36829
Czech Republic 35852 42035 51424 60621 76338 81302 87330 96153 96798
Estonia 5553 7374 9561 9644 11386 11775 11654 12302 12763
Hungary 2 38329 45134 51644 60876 65044 62455 68810 67949 65250
Latvia 2630 3324 4159 5702 7466 8126 8072 8184 9373
Lithuania 3968 4690 6921 8377 10283 9191 9560 10297 10762
Poland® 45896 63332 75231 91072 115980 110419 121641 145181 142000 ¥
Romania 9661 15040 21884 34512 42771 48797 49985 52585 54353
Slovakia 12617 16068 19968 25517 29058 36226 36469 37632 40000 ¥
Slovenia 5047 5580 6134 6822 9765 11236 10538 10772 11705
New Member States-10 164597 209998 258681 320973 393861 411184 438230 477226 479833
Albania 382 614 861 1048 1815 2040 2233 2640 3000 ¥
Bosnia and Herzegovina 1236 1679 1951 2432 3666 4358 4723 4880 5000 ¥
Croatia 6809 9114 12332 20782 30612 22191 25344 26166 23868
Macedonia 1292 1610 1769 2099 2545 2969 3141 3351 3500 ¥
Montenegro 125 178 580 1076 1759 2414 3514 4088 4489
Serbia 2076 2848 4116 7508 10021 13459 14641 15711 17677
Turkey 26572 28309 60456 72227 104700 57749 99816 139215 108454
Southeast Europe 38492 44352 82065 107172 155117 105181 153413 196050 165989
Belarus 1519 1510 2014 2077 3044 4778 5952 7479 10035
Kazakhstan 14073 16425 21579 24986 30400 41720 50080 61801 72429
Moldova 571 620 862 972 1276 1832 1882 2173 2459
Russia 77371 89752 151745 201770 335441 1529064 264072 372793 400000 ¥
Ukraine 6055 7061 14553 17559 25905 33336 36282 43663 50053
Selected CIS 99589 115369 190753 247364 396065 234630 358269 487910 534975
Total region 302678 369719 531499 675509 945043 750994 949911 1161186 1180797

Bulgaria: equity capital + reinvested earnings from 1997 + loans from 1996.

Czech Republic: equity capital + reinvested earnings from 1997 + loans from 1997.

Estonia: equity capital + reinvested earnings + loans.

Hungary: equity capital + reinvested earnings from 1995 + loans from 1995.

Latvia: equity capital + reinvested earnings + loans.

Lithuania: equity capital + reinvested earnings + loans from 1996. From 2005 joint stock companies valued at market value (book value before).
Poland: equity capital + reinvested earnings + loans from 1992.

Romania: equity capital + reinvested earnings from 2003 + loans from 1994.

Slovakia: equity capital + reinvested earnings + loans.

Slovenia: equity capital + reinvested earnings + loans.

Albania: equity capital + reinvested earnings + loans.

Bosnia and Herzegovina: equity capital + reinvested earnings from 2003 + loans from 2003.
Croatia: equity capital + reinvested earnings from 1997 + loans form 1997.

Macedonia: equity capital + reinvested earnings + loans.

Montenegro: equity capital cash + loans from 2006; cumulated inflows from 2001.

Serbia: equity capital + reinvested earnings + loans; cumulated inflows until 2007.

Turkey: equity capital + reinvested earnings + loans from 2001.

Belarus: equity capital + reinvested earnings + loans from 2002.
Kazakhstan: equity capital + reinvested earnings + loans from 2000.
Moldova: equity capital + reinvested earnings from 1997 + loans from 1994.
Russia: equity capital + reinvested earnings from 1998 + loans from 1997.
Ukraine: equity capital + reinvested earnings + loans from 2002.

1) See footnote 1) in Table 1. - 2) The respective values including SPEs in 2005-2010 are: 74725, 91003, 133420, 182193, 183756, 159168. -
3) The respective values including SPEs in 2004-2010 are: 63601, 76785, 95554, 121280, 116634, 129128, 144557. - 4) 2010: wiiw estimate.

Source: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks
according to international investment position.
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Table 4
Outward FDI stock, EUR million "

2003 2004 2005 2006 2007 2008 2009 2010 2011
Bulgaria 42 -129 105 344 552 1038 971 1158 1312
Czech Republic 1808 2760 3061 3810 5812 9002 10275 11166 11956
Estonia 816 1040 1639 2732 4193 4764 4605 4325 3611
Hungary? 2782 4412 6601 9394 11801 12485 13363 14935 18439
Latvia 92 175 238 363 638 742 620 670 687
Lithuania 96 310 608 793 1072 1413 1597 1571 1557
Poland ¥ 1700 2188 3776 6451 9192 10889 13481 23950 28000 ¥
Romania 165 200 181 668 842 1054 970 1131 1149
Slovakia 663 618 504 1006 1267 2113 2188 2495 3000 ¥
Slovenia 1880 2224 2789 3452 4917 5677 5568 5519 5519
New Member States-10 10043 13799 19500 29012 40285 49176 53639 66918 75230
Albania ) 18 17 29 51 105 116 115 140 ¥
Bosnia and Herzegovina . . . . . . . . .
Croatia 1627 1563 1730 1833 2580 3750 4556 3283 3500
Macedonia 34 40 53 29 46 61 67 72 739
Montenegro 5 7 11 37 152 226 259 281 293
Serbia 142 140 158 227 919 2750 2787 2944 3070
Turkey 4860 5183 7048 6732 8295 12823 15445 16143 18574
Southeast Europe 6667 6952 9016 8887 12043 19714 23230 22837 25651
Belarus 5 6 12 14 31 52 101 155 185
Kazakhstan 240 713 -962 -765 1473 2299 4937 12273 15414
Moldova 19 18 21 18 28 41 45 51 69
Russia 72687 78741 123498 164282 252838 145726 210643 278629 320000 ¢
Ukraine 133 146 396 261 4136 4969 5065 5992 6298
Selected CIS 73084 78197 122965 163810 258507 153086 220791 297100 341965
Total region, Poland incl.SPE 89794 98947 151482 201710 310835 221977 297659 386856 442845

Bulgaria: equity capital + reinvested earnings + loans.

Czech Republic: equity capital + reinvested earnings from 1997 + loans from 1997.

Estonia: equity capital + reinvested earnings + loans.

Hungary: equity capital + reinvested earnings from 1995 + loans from 1995.

Latvia: equity capital + reinvested earnings + loans.

Lithuania: equity capital + reinvested earnings + loans from 1996. From 2005 joint stock companies valued at market value (book value before).
Poland: equity capital + reinvested earnings + loans from 1996.

Romania: equity capital + reinvested earnings + loans from 2004.

Slovakia: equity capital + reinvested earnings + loans.

Slovenia: equity capital + reinvested earnings + loans.

Albania: equity capital + reinvested earnings + loans from 2008.

Bosnia and Herzegovina: not available.

Croatia: equity capital + reinvested earnings + loans.

Macedonia: equity capital + reinvested earnings + loans.

Montenegro: equity capital cash; cumulated outflows from 2001.

Serbia: equity capital + reinvested earnings + loans; cumulated outflows until 2007.
Turkey: equity capital + reinvested earnings + loans from 2009.

Belarus: equity capital + reinvested earnings + loans from 2001.
Kazakhstan: equity capital + reinvested earnings + loans from 2000.
Moldova: equity capital + loans from 1995.

Russia: equity capital + reinvested earnings from 1997 + loans from 1997.
Ukraine: equity capital + reinvested earnings + loans from 2005.

1) See footnote 1) in Table 1. - 2) The respective values including SPEs in 2005-2010 are: 25981, 43378, 90710, 134316, 127590, 103815. -
3) The respective values including SPEs in 2004-2010 are: 2457, 5304, 10875, 14413, 17062, 20547, 27573. - 4) 2010: wiiw estimate.

Source: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks
according to international investment position.
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Table 5
Inward FDI stock per capita in EUR

2003 2004 2005 2006 2007 2008 2009 2010 2011
Bulgaria 647 956 1523 2322 3373 4162 4518 4820 5018
Czech Republic 3511 4113 5016 5893 7354 7767 8312 9129 9175
Estonia 4110 5473 7110 7184 8491 8784 8696 9179 9527
Hungary 3789 4470 5125 6048 6475 6226 6871 6805 6558
Latvia 1134 1441 1813 2499 3288 3594 3590 3670 4550
Lithuania 1151 1369 2034 2475 3055 2744 2872 3174 3364
Poland 1202 1659 1972 2389 3043 2895 3187 3801 3712
Romania 445 694 1013 1600 1987 2270 2329 2456 2858
Slovakia 2345 2984 3705 4731 5380 6693 6722 6924 7339
Slovenia 2528 2793 3062 3394 4858 5529 5148 5254 5710
New Member States-10 1605 2051 2530 3143 3858 4026 4292 4682 4837
Albania 123 196 274 333 573 639 699 819 933
Bosnia and Herzegovina 323 437 508 633 954 1134 1229 1270 1301
Croatia 1533 2053 2776 4681 6901 5004 5722 5923 5422
Macedonia 636 791 867 1027 1245 1448 1530 1629 1699
Montenegro 201 285 931 1724 2809 3840 5564 6607 7241
Serbia 374 479 649 1101 1352 1607 1801 1927 2435
Turkey 397 418 882 1041 1491 812 1385 1907 1482
Southeast Europe 435 497 911 1179 1692 1136 1641 2076 1755
Belarus 157 159 212 219 314 502 627 789 1060
Kazakhstan 941 1090 1418 1623 1952 2644 3090 3759 4344
Moldova 158 172 240 271 357 513 528 610 691
Russia 537 626 1063 1419 2362 1078 1861 2609 2807
Ukraine 127 149 310 376 559 722 789 954 1097
Selected CIS 453 527 875 1138 1823 1082 1650 2236 2456
Total region 737 901 1295 1646 2299 1824 2301 2801 2869

Source: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012.

Table 6
FDI inflow as a percentage of gross fixed capital formation

2003 2004 2005 2006 2007 2008 2009 2010 2011
Bulgaria 53.0 65.9 52.6 85.1 102.5 56.5 24.2 14.7 16.7
Czech Republic 8.2 16.8 34.7 14.3 214 10.7 6.0 12.7 10.5
Estonia 29.9 25.8 64.3 29.7 34.8 24.4 44.5 43.1 3.8
Hungary 11.4 18.4 30.5 28.0 13.2 18.3 8.0 9.9 17.8
Latvia 1.1 16.6 14.2 25.2 23.7 12.7 1.7 8.2 24.8
Lithuania 4.6 15.2 17.2 23.8 18.2 16.3 1.0 12.7 16.2
Poland 11.6 27.7 16.0 23.8 23.7 12.0 12.1 9.5 12.7
Romania 17.2 39.0 27.5 36.2 19.2 21.3 12.1 7.5 5.7
Slovakia 26.2 29.9 19.1 31.7 18.2 20.0 0.0 27 10.0
Slovenia 4.4 9.8 6.5 6.2 11.5 12.4 5.7 3.6 11.4
New Member States-10 13.5 25.1 25.3 26.9 23.9 17.1 9.6 9.8 1.7
Albania 7.7 12.7 8.8 9.3 15.9 19.7 22.0 27.3 24.8
Bosnia and Herzegovina . 20.3 11.5 191 42.3 17.7 5.9 6.4 10.6
Croatia 23.3 11.6 16.5 26.7 32.1 31.9 21.3 3.0 11.5
Macedonia 14.6 33.8 9.7 37.4 43.3 28.4 10.8 11.8 19.7
Montenegro 21.8 18.4 123.4 105.5 78.7 55.6 137.8 87.6 62.7
Serbia 44.8 21.1 32.9 69.2 36.4 26.0 26.0 20.8 28.7
Turkey 33 35 9.9 17.2 15.9 13.4 8.1 6.5 9.4
Southeast Europe 8.8 6.1 11.8 20.6 19.8 16.8 12.1 7.8 11.1
Kazakhstan 29.4 38.4 12.3 25.7 35.3 40.0 413 29.9 28.7
Russia 10.0 14.2 9.5 16.2 20.2 20.3 13.6 13.4 13.4
Ukraine 13.8 1.7 41.3 21.1 25.2 23.0 22.4 26.3 23.2

Source: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012.
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Table 7

Austria
Belgium
Cyprus
Denmark
Finland
France
Germany
Greece
Hungary

Italy

Japan
Luxembourg
Netherlands
Norway
Russia

Spain
Sweden
Switzerland
United Kingdom
United States
Other countries

EU-15
EU-27

Total

Total, EUR mn

BG

154
1.2
5.4
0.7
0.1
2.1
5.5
7.9
3.1
1.7
0.2
2.5

20.3
0.3
3.2
24
0.4
2.0
7.4
2.6

15.6

69.8
82.8

100.0

36173

Inward FDI stock in NMS-10 by major home countries

cz

12.9
2.8
3.8
0.7
0.1
5.7

13.8
0.0
0.4
1.0
1.2
6.1

29.6
0.1
0.3
3.6
1.3
4.5
24
3.3
6.2

79.8
88.6

100.0

96153

as of December 2010, share in per cent

EE

1.1
0.4
2.7
2.5
23.4
1.8
2.4
0.1
0.0
0.6
0.0
1.8
8.9
2.9
3.5
0.4
35.0
1.0
2.0
1.6
7.9

81.1
87.0

100.0

12302

HU

12.8
3.3
2.5
0.5
1.4
5.0

23.2
0.0

-4.2
1.2
8.1

171
0.7
2.2
1.4
0.6
3.6
2.6
4.7

13.3

73.1
76.4

100.0

67949

Lv

2.0
0.2
4.9
7.0
4.5
0.7
5.2

0.0
0.5
0.0
3.4
6.7
3.1
4.1
0.5
12.9
1.8
2.2
3.2
37.2

49.7
73.8

100.0

8184

LT

0.6
0.6
3.1
10.4
4.8
2.5
11.0
-0.1
0.1
0.1

2.7
8.8
3.3
8.2
0.1
8.9
2.5
1.2
1.4
30.0

51.9
78.1

100.0

10297

PL

3.5
2.5
2.2
2.0
0.9
12.4
13.6
0.0
0.3
7.0
0.8
8.7
17.8
0.4
0.0
3.3
3.5
3.8
3.7
6.3
7.3

82.5
86.1

100.0

150441

RO

17.8
1.6
4.8
0.7
0.3
8.3

12.2
5.7
1.4
5.3
0.3
1.9

20.7
0.2
0.1
2.0
0.6
3.8
1.2
2.6
8.4

79.1
87.8

100.0

52585

SK

16.0
3.5
2.8
1.0
0.3
4.1

121
0.0
5.0
7.9
0.3
4.3

26.0
0.3

-0.5
0.6
0.8
1.1
1.4
1.4

11.8

78.8
91.9

100.0

37632

Si

47.9
2.7
1.4
0.6
0.2
6.0
5.6
0.1
0.5
6.2
0.3
1.9
5.1

0.7
0.0
0.4
7.6
2.9
0.6
9.3

79.7
82.2

100.0

10772

NMS-10

11.0
24
3.2
1.5
1.3
7.4

13.4
1.2
1.0
3.3
0.7
6.0

20.3
0.5
0.9
24
2.9
3.5
3.0
4.0

10.0

77.7
83.9

100.0

482486

CZ: Czech Republic, HU: Hungary, PL: Poland, SK: Slovakia, Sl: Slovenia, BG: Bulgaria, RO: Romania, EE: Estonia, LV: Latvia, LT: Lithuania,
NMS: New Member States.

Sources: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks.
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Table 8
Inward FDI stock in SEE-7 and some selected CIS by major home countries
as of December 2010, share in per cent

AL BA HR MK ME RS TR SEE-7 KZ RU UA
Austria 13.7 19.7 28.9 11.1 8.7 18.5 5.1 10.0 2.2 1.7 6.1
Belgium . . 0.8 0.0 1.0 0.5 5.0 3.8 0.3 0.6 0.1
Croatia 0.2 14.1 . 2.2 -0.3 2.1 . 0.5 . 0.0 .
Cyprus 1.5 . 0.4 1.4 8.1 0.4 . 0.3 0.8 36.3 224
France 1.9 . 4.8 3.9 0.9 34 5.7 5.1 7.7 24 5.3
Germany 3.2 5.8 14.0 2.1 2.8 9.9 9.6 9.8 1.0 4.7 15.8
Greece 274 . 0.0 12.9 1.7 10.9 3.7 4.0 . 0.0 0.7
Hungary 0.1 . 12.1 10.3 8.9 2.5 0.0 2.2 0.0 0.2 1.6
Italy 15.2 25 3.3 1.7 11.8 5.9 2.5 3.2 0.1 0.3 2.2
Liechtenstein . . 0.7 0.5 0.6 0.1 . 0.1 0.1 0.1 0.2
Luxembourg . . 5.7 0.5 0.8 2.7 7.0 6.0 0.1 4.0 1.0
Netherlands 3.2 3.0 10.7 16.5 0.2 9.8 21.2 17.7 36.4 8.1 10.5
Russia . 9.6 0.3 0.1 14.3 3.6 1.3 1.8 1.8 . 7.6
Serbia . 18.0 0.0 25 -24 . . 0.5 0.0 0.0 .
Slovenia 0.6 11.2 4.3 124 3.4 5.4 . 1.6 . 0.1 0.1
Sweden . . 0.7 0.2 0.2 0.1 0.2 0.3 0.2 3.7 3.8
Switzerland 2.5 5.4 1.5 4.5 9.3 2.6 2.2 2.4 2.1 1.3 1.9
Turkey 10.6 2.7 0.0 14 . 0.0 . 0.2 0.5 0.2 0.3
United Kingdom 0.2 . 3.7 3.3 7.5 2.7 8.1 6.7 3.0 1.6 5.1
United States 1.0 . 0.9 1.1 1.3 1.5 8.4 6.3 18.1 1.1 2.6
Other countries 18.8 8.1 6.9 11.2 21.2 17.5 19.9 17.5 25.7 33.8 12.7
EU-15 64.8 35.5 74.4 52.4 39.6 64.4 74.6 71.6 51.1 29.6 51.6
EU-27 67.3 45.9 91.8 80.1 65.2 75.8 75.0 76.4 52.1 66.7 78.6
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total, EUR mn 2640 4880 26166 3351 4088 12841 134876 188842 61801 372793 33739

AL: Albania, BA: Bosnia and Herzegovina, HR: Croatia, MK: Macedonia, ME: Montenegro, RS: Serbia, SEE: Southeast Europe, RU: Russia,
UA: Ukraine.

Sources: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks.
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Table 9

NACE Rev. 1 classification:

A_B Agric., forestry, fishing
C Mining and quarrying

D Manufacturing

E Electricity, gas, water

F Construction

G Trade and repair etc.

H Hotels, restaurants

I Transport, communication
J Financial intermediation
K Real estate, business act.
L Public admin., defence etc.
M Education

N Health, social work

O Other community act.
Other activities (A-O)
Private purch.of real estate
Total by activities

Total by activities, EUR mn

NACE Rev. 2 classification:

A Agric., forestry, fishing

B Mining and quarrying

C Manufacturing

D Electricity, gas, steam etc.

E Water supply, waste manag.

F Construction

G Trade and repair

H Transportation, storage

| Accomod., food serv.act.

J Information, communication
K Financial, insurance act.

L Real estate activities

M Prof., scientific, techn.act.
N Admin., support serv.act.
O Public admin., defence etc.
P Education

Q Human health, soc.work

R Arts, entert., recreation

S Other service activities

T Act.of househ.as employers
Other activities (A-U)

Private purch.of real estate
Total by activities

Total by activities, EUR mn

Inward FDI stock in NMS-10 by economic activities

BG

0.5
0.7
17.3
5.3
7.6
13.5
1.7
10.8
17.8
23.4
0.0
0.0
0.0
0.6
0.6

100.0

36173

BG

as of December 2010, share in per cent

cz
2009

0.2
2.6
32.0
8.0
1.4
9.9
0.5
5.2
20.4
16.2
0.0
0.0
0.2
1.1

2.2
100.0

87330

Ccz

0.2
2.7
29.9
7.2
0.8
2.1
10.8
1.4
0.7
6.5
21.0
8.8
4.9
0.8

0.0
0.1
0.0
0.1

2.2
100.0

EE
2009

0.6
0.5
14.4
3.8
1.5
1.2
0.6
5.4
30.1
30.5

0.0
0.0
1.0
0.4

100.0

11268

EE

1.1
0.5
16.1
3.3
0.8
2.0
1.4
54
0.5
3.0
31.3
12.2
8.6
3.4

0.1
0.0
0.1
0.1

0.1

HU

0.4
0.3
24.8
5.5
0.8
12.7
0.4
7.4
9.5
30.8

5.2
22
100.0

67949

HU

0.6
0.3
25.5
6.1
0.2
1.6
131
2.0
0.6
7.7
9.3
7.9
10.2

12.7
22
100.0

96153 12302 67949

Lv

2.7
0.6
12.6
3.8
1.9
12.0
0.7
7.3
23.5
25.0
0.0
0.0
0.0
1.3
8.6

100.0

8184

Lv

LT

0.9
0.5
281
8.7
1.5
13.4
0.7
12.4
124
18.7

0.8
1.9
100.0

10297

LT

0.9
0.5
28.0
8.7
0.2
3.0
13.4
22
0.7
10.7
124
124
3.6
1.0

0.0
0.2
0.2
0.1

1.9
100.0

10297

PL
2009

0.5
0.2
31.8
4.1
25
15.9
0.4
5.8
18.6
17.6

0.5
21
100.0

128494

PL

RO
2008

1.0
4.0
315
5.5
3.7
12.2
0.4
6.8
20.5
13.7

0.7

100.0

48798

RO

2.0
4.5
32.0
6.9
0.5
4.9
124
1.5
0.8
5.9
191
4.1
3.6
1.2

0.2
0.3
0.0

0.0
100.0

52585

SK
2009

0.2
1.1
34.5
13.3
1.2
11.0
0.2
4.4
20.9
12.3

0.2
0.6
0.05

100.0

36469

SK

0.2
0.4
35.5
0.1
14.9
2.0
52
4.8
0.3
7.4
21.8
0.7
5.4
0.0

0.0
0.2
0.0
0.3

0.7

100.0

37632

SI
2007

0.1
0.1
26.9
3.0
0.8
131
0.2
3.4
40.4
11.5

0.0
0.0
0.4
0.2

100.0

9765

Si

0.1
0.1
16.9
2.6
0.2
1.0
15.5
1.0
0.3
23
47.9
2.2
2.2
0.6

0.0
0.0

0.1
7.2

100.0

10772

NMS-10

0.4
1.2
28.8
6.1
24
12.9
0.5
6.5
18.6
19.3
0.0
0.0
0.1
0.4
1.3
1.4
100.0

444726

NMS-10

Sources: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks.
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Table 10
Inward FDI stock in SEE-5, Kazakhstan, Russia and Ukraine by economic activities

as of December 2010, share in per cent

AL BA HR MK TR SEE-5 KZ RU UA
2008

NACE Rev. 1 classification:
A_B Agriculture, hunting, forestry, fishing 0.3 0.5 1.0 0.2 0.3 0.1 1.5 1.9
C Mining and quarrying 12.6 1.6 1.2 5.7 1.8 1.9 18.3 17.6 27
D Manufacturing 15.8 34.7 21.5 29.9 29.4 28.1 8.8 406 279
E Electricity, gas and water supply 4.6 0.8 0.7 5.5 6.8 5.6 0.5 3.0 0.8
F Construction 8.7 0.9 1.6 3.9 0.7 1.0 1.6 2.6 52
G Wholesale, retail trade, repair of veh.etc. 9.2 13.6 17.0 . 1.7 12.3 4.2 9.5 10.7
H Hotels and restaurants 29 1.2 25 . 0.4 0.8 0.2 0.5 1.0
| Transport, storage and communication 15.2 17.5 8.4 . 16.9 15.3 1.4 3.5 3.8
J Financial intermediation 24.7 22.0 36.8 . 25.3 26.5 6.0 50 337
K Real estate, renting & business activities 21 3.8 8.8 . 3.7 4.4 56.7 15.6 10.7
L Public administr., defence, comp.soc.sec. . . 0.1 . 0.0 0.01 . . 0.0
M Education 0.2 . . . 0.9 0.01 . 0.0 0.0
N Health and social work 23 0.4 0.0 . . 0.8 0.1 0.1 0.3
O Other community, social & pers.services 0.5 0.2 0.9 . 2.4 2.0 2.0 0.6 1.3
Q Extra-territorial organizations and bodies 0.9 . . . 0.0
Other not elsewhere classified activities 0.0 3.1 . 53.9 . 1.0
Private purchase & sales of real estate
Total by activities 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Total by activities, EUR mn 2640 4880 26166 2969 134876 171531 61801 87803 33739

Sources: wiiw Database on Foreign Direct Investment in Central, East and Southeast Europe, 2012 based on respective National Banks.
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Guide to wiiw statistical services
on Central, East and Southeast Europe

Price
Time of
Source o Media Availability Non-Members
publication (n.a. = for wiw | Members
Members only)
Annual Handbook of Statistics | November hardcopy + PDF via postal service €92.00 1 copy free,
data additional
copies
€ 64.40 each
PDF CD-ROM or €75.00 free
donwload
hardcopy + PDF + | CD-ROM € 250.00? 175.00?
Excel”
Excel” + PDF download €245.00 €171.50
individual chapters | download €37.00 €37.00
per chapter per chapter
Handbook of Statistics 2008: PDF" via e-mail €80.00 € 56.00
no printed version! Excel + PDF CD-ROM or via e-mail €200.00 € 140.00
wiiw Annual Database | continuously online access via €290 €1.90
http://www.wsr.ac.at per data series | per data series
Quarterly Current Analyses February hardcopy via postal service € 80.00 free
data and Forecasts and July PDF download €65.00 free
(with selected
annual data) | Monthly Report Monthly Report | hardcopy or PDF | download or via e-mail n.a. | only available
nos. 10, 11, 12 under the wiiw
Service
Monthly Monthly Report continuously hardcopy or PDF | download or via e-mail n.a. Package for
data € 2000.00
wiiw Monthly Database | continuously monthly unlimited |online access via € 80.00 free
access http://mdb.ac.at
annual unlimited € 800.00 free
access
Industrial wiiw Industrial June Excel CD-ROM €295.00 € 206.50
Database Database
(yearly)
download €290.00 €203.00
Database wiiw Database May hardcopy via postal service €70.00 € 49.00
on FDI on Foreign Direct PDF download €65.00 €45.50
(yearly) Investment
HTML, Excel”, via postal service €145.00 €101.50
CSV on CD-ROM
+ hardcopy
HTML, Excel”, download €140.00 €98.00
Csv
1) covering time range from 1990 up to the most recent year
2) including long PDF plus hardcopy
Orders from wiiw: via wiiw’s website at www.wiiw.ac.at,
by fax to (+43 1) 533 66 10-50 (attention Ms. Ursula Kéhrl)
or by e-mail to koehri@wiiw.ac.at.
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Index of subjects — August-September 2011 to August-September 2012
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