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Abstract: 

This paper applies the results of a dynamic panel data approach to the gravity model of bilateral 

OECD-EU15 trade and foreign direct investment to simulate the impact of the reallocation of 

Structural Funds transfers following the EU enlargement on OECD exports and FDI to the new 

members. Long and short-run effects are calculated as well as the speeds of adjustment. 

Outward stocks of FDI are found to have the potential to increase by 6 percent in the short-run 

and to increase by 116 percent in the long-run. The results imply that no short-run impacts on 

exports are to be expected from Structural Funds transfers to the new members, while in the 

long-run structural operations might increase OECD exports to the newly joined EU states by 

about 20 percent. The long-run impact on exports solely accrues to the positive interaction 

between FDI and exports along the adjustment process. The results suggest rather low speeds of 

adjustment. 
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1. Introduction1) 

The EU enlargement by 10 countries in May 2004 necessitated fundamental reforms of the EU’s 

Structural and Cohesion Policies and Funds (SCF). The basic principles of the reforms have 

already been laid down in the so-called Agenda 2000 and the decisions by the European 

Council at the Copenhagen meeting on December 2002 implying that the EU enlargement 

would be financed mainly by a redirection of Structural and Cohesion Funds expenditures from 

the old to the new members. This has raised questions on the potentials for the growth of FDI 

into and exports to the new member states (NMS). The reallocation of funds is likely to 

accelerate the catching-up process of the new members and close gaps in infrastructure as well 

as capital endowments, making the new members even more attractive as a location for FDI. On 

the other hand, improvements in the transport infrastructure may reduce transportation costs and 

in that way lead to more trade than FDI. The impact on exports to the NMS will also depend on 

their (substitutive or complementary) relationship to FDI. From theory as well as from many 

empirical studies we know that this relationship depends on the type and motive of FDI. While 

substitutive effects can be expected from horizontal FDI, the net-impact of vertical FDI on 

exports is not clear a priori and additionally depends on whether FDI is efficiency- or low-cost 

seeking or market-oriented. 

Breuss et al. (2003) have analyzed a similar question before, simulating how much of the FDI 

stock in the EU15 would be redistributed from the old to the new EU members as a 

consequence of a reallocation of Structural Funds (SF) as was put forward by Agenda 2000. 

They use data for the period 1986 to 1996 and in a logistic regression approach find a 

redistribution effect of 5 to 7 percentage points from the current EU members to the new 

members, and in a scenario of enlargement including Bulgaria and Romania, of about 7 to 9 

percentage points, respectively. 

This paper applies a dynamic panel data approach to the gravity model of bilateral OECD – 

EU15 trade and foreign direct investment to simulate the impact of SF transfers to the newly 

acceded members as foreseen in the new financial perspective for 2007 - 2013 on OECD 

countries’ exports and FDI to the new members states (NMS). Following Egger (2000, 2001) 

two gravity equations are specified that are derived from recent theoretical work which 

                                                      

1)  I would like to thank Irene Langer for her research assistance, and Michael Pfaffermayr and Michael Wüger for 
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explicitly models internationalization through FDI as a substitute or as a complement to exports 

and has both, exports and FDI determined by the same exogenous factors. The approach 

therefore is able to explicitly take account of cross-effects between FDI and exports. 

Furthermore, the dynamic specification allows for the calculation of the respective long-run 

relationships and speeds of adjustment to the long-run effects. Finally, based on the (short and 

long-run) parameter estimates the paper simulates the impact of changes in the allocation of 

Structural Funds transfers in the financial period 2007 - 2013. The paper makes use of a new 

data panel covering exports and stocks of outward FDI for a large set of OECD countries to/into 

the EU15 countries over the period 1995-2003. 

The paper is organized as follows. The next section reports on the main features of the 

Structural Policy Reform in the EU and presents the new financial perspective with respect to 

the EU funding for economic and social cohesion in the financial period 2007 - 2013. Section 3 

summarizes the most important theoretical models and hypotheses that form the basis for the 

empirical analysis, section 4 describes the empirical model, section 5 describes the data panel in 

more detail and reports on the main data sources. Section 6 and 7 summarize the estimation and 

simulation results, respectively. The last section concludes. 

2. Structural and Cohesion Policy Reform in the enlarged EU 

The EU enlargement of May 2004 by eight Central East European countries and Cyprus and 

Malta is unprecedented in its scale, diversity and possible consequences. The scope of 

enlargement combined with the still high gaps in development between the “old” and the new 

members put enormous strains on the EU budged and increased the pressure for EU policy 

reform especially in the area of the EU’s Common Agricultural Policy and the EU’s Structural 

and Cohesion Policies aimed at promoting regional development of its member states and to 

speed up the process of convergence. The basic principles of the EU’s Structural Policy reforms 

have already been laid down in the so-called Agenda 2000 and the decisions by the European 

Council at the Copenhagen meeting on December 2002 implying that the EU-enlargement 

would be financed mainly by a redirection of Structural and Cohesion Funds expenditures from 

the old to the new members (Breuss et al., 2001, 2003). While Agenda 2000 and the 

Copenhagen Council meeting on December 2002 provided for a new Financial Framework for 
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the period 2000 - 2006 in view of the enlargement, the full weight of enlargement-related 

challenges appeared during the long and partially controversial negotiating process towards the 

final agreement on the EU’s Financial Perspectives for 2007 to 2013. 

The redistribution of funds across member states in the EU is designed in multi-annual Financial 

Frameworks proposed by the European Commission (EC), together with a set of rules for 

cohesion policy for the planning period of six years. The policy and Financial Frameworks must 

then be approved by the Council of Ministers and the European Parliament. Following that 

approval, the budget is allocated to the member states and in cooperation between the 

Commission and the member states, distributed over regions. Only then the precise projects are 

selected by approval of the Commission and part of the granted funds advanced. The 

negotiation process on the financial perspective 2007 - 2013 started in February 2004 with the 

publication of the European Commission’s first proposal on the future EU budget which was 

then specified more precisely in July and September 2004, and April 2005. However, the EC 

budgetary proposal, after an inconclusive summit in June 2005, did not find approval at the 

Council meeting in Brussels in December 2005. The Council’s decisions in December 2005 

implied a significant reduction in the expenditure ceilings of the Financial Framework from the 

originally proposed € 992.7 bn to € 860.8 bn implying a cut of 8.5 percent as compared to the 

original budget reserved for SCF in the Commission’s Proposal. However, the Council’s new 

proposal was again discarded by the European Parliament in January 2006. After revisions to 

the proposal by the Commission in early 2006, in April 2006, the new financial perspective was 

finally adopted as an “Interinstitutional Agreement” between the European Parliament, the 

Council and the Commission, ending the long-standing uncertainty about the Union’s future 

financing. The Interinstitutional Agreement was approved by the Council on May 15, 2006 and 

signed in the European Parliament on May 17, 2006. 

The final compromise on the Financial Framework 2007 - 2013 sets the global level of 

commitment appropriations at € 864.3 bn, entailing a supplementary € 4 bn compared to the 

European Council agreement of December 2005 (table 1). While the overall expenditure 

ceilings have been altered during the negotiation process, the changes in the expenditure 

structure reflect those in the original Commission proposal. € 308 bn or 35.6 percent of the 

appropriations are designated for Structural and Cohesion policies in the new Financial 

Framework for 2007 to 2013, implying an increase in the Cohesion budget of 16.2 percent or 

€ 43 bn compared to the 2000 - 2006 financial period. 
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Table 2 shows the indicative financial allocations for the Structural Funds appropriations to 

objective 1 to objective 3 across countries for the period 2007 - 2013 as released by the 

Commission in June 2006 (COM(2006)281final) and compares them to the former program 

period. In total, € 88 bn of all appropriations to objective 1 to objective 3, or roughly 40% of 

total are allocated to the new members. Transforming the budgetary figures for the total 

financing periods into average appropriations per year, these figures clearly imply an increase of 

Structural Funds transfers for the new members at the same time that transfers for the EU15 are 

reduced.  

Table 1: Comparison between the Financial Framework 2000 - 2006 and 2007 - 2013
(At 2004 prices,  total commitment appropriations)

bn € Percentage bn € Percentage Percentage
structure structure change

compared with
the period

2000 - 2006

Competitiveness for Growth and Employment1) 54 7.1 74 8.6 37.0
Cohesion for Growth and Employment 265 34.6 308 35.6 16.2
Preservation and Management of Natural Resources 332 43.4 371 42.9 11.7
EU as a global player2) 35 4.6 49 5.7 40.0
Administration 39 5.1 50 5.8 28.2
Others 40 5.2 12 1.4 -70.0

Total 765 100.0 864 100.0 12.9

Source: EU (2006), own calculations. - 1) 2000 - 2006: Internal Policies. - 2) 2000 - 2006: External Policies.

2000 - 2006 2007 - 2013
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Table 2: Structural Funds: Fiancial Allocations by Country: Objectives 1 - 3
(mn €, commitments in 2004 prices)

2000 - 2006 2004 - 2006 2007 - 2013 2000 - 2006 2007 - 2013 2007-2013/2000-2006
Absolute change

Austria 1,613 - 1,073 230 153 -77
Belgium 1,993 - 1,847 285 264 -21
Denmark 596 - 453 85 65 -20
Finland 1,991 - 1,426 284 204 -81
France 15,783 - 11,961 2,255 1,709 -546
Germany 30,868 - 22,693 4,410 3,242 -1,168
Greece 23,143 - 14,742 3,306 2,106 -1,200
Ireland 3,409 - 681 487 97 -390
Italy 31,302 - 24,895 4,472 3,556 -915
Luxembourg 88 - 45 13 6 -6
Netherlands 2,863 - 1,477 409 211 -198
Portugal 21,010 - 16,337 3,001 2,334 -668
Spain 47,328 - 27,789 6,761 3,970 -2,791
Sweden 2,023 - 1,446 289 207 -82
UK 17,016 - 8,826 2,431 1,261 -1,170

Czech Republic - 1,584 15,522 528 2,217 1,689
Hungary - 1,996 14,519 665 2,074 1,409
Poland - 8,276 39,486 2,759 5,641 2,882
Slovakia - 1,123 6,629 374 947 573
Slovenia - 238 2,407 79 344 265
Cyprus - 50 363 17 52 35
Estonia - 371 1,992 124 285 161
Latvia - 626 2,647 209 378 169
Lithuania - 895 3,965 298 566 268
Malta - 63 495 21 71 50

Source: European Communities  (2004), European Commission  (2006), own calculations.

Sum Average per year

 

3. Theoretical Background 

The impact of structural expenditures on bilateral FDI and exports, as well as the relationship 

between exports and FDI itself, are best captured in the general equilibrium models of trade and 

multinationals. The endowment based new trade theory models by Helpman - Krugman (1985) 

and Helpman (1987) form the basis for many of the later theoretical advancements in the field. 

Determinants of new trade theory models are combined with Heckscher-Ohlin factors (absolute 

and relative factor endowments) and industry characteristics (factor intensities, scale economies, 

product differentiation) to explain bilateral export volumes and the direction of trade. According 

to this theory then, the most important country characteristics to explain trade are the sum of 

bilateral GDP (measuring bilateral economic space), relative size differences (relative GDP), 

relative endowment differences and trade costs. 
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The more recent theoretical literature builds on similar model structures but explicitly takes 

account of multinational firms, the role of FDI and the possible cross-effects to exports. These 

models assume that multinational activity and exports are determined by the same factors. 

Within these models, however, different approaches are pursued which differ in their hypothesis 

on the specific impact of relative factor endowments and country size or an interaction effect of 

these on FDI. The main distinction is between models explaining horizontal FDI, vertical FDI, 

and the knowledge-capital model of trade and multinational firms which combines both 

horizontal and vertical motives for direct investment, each offering a number of testable 

implications, relating direct investment to country characteristics. 

Horizontal FDI or multinational activity is explained by the so called proximity-concentration 

trade-off (proximity to the market and concentration of production facilities), where firms 

decide to serve a foreign market either as an exporter (via trade) or as a multinational enterprise 

(via foreign affiliate sales). The trade off between the two modes of market entry is essentially 

determined by different values of the proximity-concentration parameters, transport costs and 

plant economies of scale or high fixed costs of setting up foreign affiliates. High plant 

economies of scale and low transport costs lower FDI in favor of trade. In addition, bilateral and 

relative country size affect FDI in the same way as exports (both foster exports and 

multinational activity), while relative factor endowments play no role. An early example of a 

model with horizontal multinationals is Markusen (1984), subsequent work includes 

Horstman - Markusen (1987, 1992), Brainard (1993a) Markusen - Venables (1998, 2000) as 

well as Egger - Pfaffermayr (2005). Empirical tests of the model include Brainard (1993b, 

1997), Eckholm (1998a, 1998b), Markusen - Maskus (2002), Carr et al. (2001). 

While horizontal multinationals produce roughly the same goods and services in multiple 

countries, vertical MNEs geographically fragment production according to differences in 

relative factor endowments and the relative abundance in labor, capital or human skills. FDI is 

low-cost seeking in the vertical models of FDI which are most successful in explaining North-

South multinational activity. Helpman (1984), Grossman - Helpman (1991), Markusen - Maskus 

(2002) are examples of contributions to the literature on vertical FDI. 

Finally, the knowledge capital models integrate both horizontal and vertical MNEs (Carr et al., 

2001; Markusen - Maskus, 2002, Markusen, 2002; Egger - Pfaffermayr, 2004, Braconier et al., 

2005). These models suggest interactions between various explanatory factors of 

multinationalization such as the difference in economic size and the factor endowments. Thus, 
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the effect of differences in country size on multinational activity depends on whether the 

countries are similar in relative endowments. At fixed trade costs, with equal endowments, 

foreign affiliate production is at a minimum when countries differ in size and at a maximum 

when countries are of equal size. In such a situation horizontal MNE are the dominant firm type. 

With unequal endowments foreign affiliate production is at a maximum when the home country 

is small and skill abundant – vertical MNEs are the prevalent type of firm. The latter fact 

suggests an interaction effect between differences in country size and relative endowment 

differences in the knowledge capital model. This theory also suggests an interaction between 

trade costs and endowment differences to capture the fact that trade costs may encourage 

horizontal investment but not vertical investment and that horizontal investment is most 

important when relative endowments are similar (see Carr et al., 2001 for a discussion of these 

issues). Empirical support for the latter interaction term is weak, however. 

4. The Econometric Model 

Following Egger (2000, 2001) two gravity-like equations are formulated which include the core 

variables derived from the theoretical models reviewed in the previous section to explain 

bilateral exports and FDI, respectively. These variables are bilateral country size, relative 

country size, relative factor endowments and transport costs. Finally, structural expenditures are 

added as an additional explanatory variable. These expenditures may lower plant set-up cost and 

thereby foster FDI which in turn may substitute exports or entail exports depending on the 

nature and type of FDI (vertical vs. horizontal) and the particular relationship of FDI and 

exports (Breuss et al., 2001). We also include the Structural Funds variable in the export 

equation, although direct effects are less likely to be expected. As in Egger (2000, 2001), we 

formulate the model dynamically by adding the lagged endogenous variables to both equations 

as well as the (lagged) cross-effects between FDI and exports. This leaves us with the following 

basic specification: 

(1) ijttijtijtijijt SFTCREFASIMIGDTFXX εδλαααααααα ++++++++++= −− 76543)1(2)1(10  

for exports and  

(2) ijttijtijtijijt SFTCREFASIMIGDTFXF υϕµββββββββ ++++++++++= −− 76543)1(2)1(10  

for FDI. 
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All variables are in logs. Indices i, j refer to the country of origin and destination, t to the time 

period. The left-hand side variables, Xijt and Fijt refer to exports and stocks of outward FDI, 

respectively. GDTijt denotes the sum of bilateral GDP (GDT = ln(GDPi+GDPj), and SIMIijt 

indicates the similarity of size as measured by GDP. In line with the earlier empirical literature 

(Helpman, 1987, Egger, 2001) the latter is defined as follows: 
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with 0<=(SIMI)<=0.5, thus reaching its minimum at a value of 0 (indicating maximum 

difference in size) and its maximum at a value of 0.5 (similarity in size). 

REFAijt measures the difference in relative factor endowments and is calculated as: 

j

j

i

i
ij L

K
L
KREFA lnln −= , 

with 0<=REFAij and K and L represent capital and labor endowment, respectively. TCijt and 

SFijt denote transport costs and Structural Funds expenditures, respectively. Transport costs are 

approximated by the log of the ratio of the c.i.f import values reported in the mirror data of the 

importing partner country and the f.o.b export values reported in the statistic of the exporting 

country (Geraci - Prewo, 1976, Brainard, 1997, Egger, 2001). λij, µij and δt, ϕt are county pair 

and time-specific fixed effects. 

The dynamic specification of the model, however, warrants the use of dynamic panel data 

techniques proposed in the literature, since the ordinary fixed effects estimator is biased and 

inconsistent, because the lagged endogenous variables are correlated with the error term due to 

the presence of the time-invariant country-pair fixed effects. The most common way to 

overcome this econometric problem is to apply the first differenced generalized method of 

moments estimator (Arellano - Bond, 1991). The model is thereby transformed into first-

differences to eliminate the unobserved time-invariant fixed effects, and then the right-hand-side 

(endogenous) variables in the first differenced equations are instrumented using the level of the 
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series lagged two periods or more2). Transformed into first differences (denoted by “D”) our 

basic model then reads: 

(3) 
ijttjtijtijtijtijttijtijijt DSFDTCDREFADSIMIDGDTDFDXDX εδαααααααα +++++++++= −− 76543)1(2)1(10

 

(4) 
ijttjtijtijtijtijttijtijijt DSFDTCDREFADSIMIDGDTDFDXDX υϕββββββββ +++++++++= −− 76543)1(2)1(10

 

However, when the time series are persistent, the first-differenced GMM estimator has been 

shown to be poorly behaved and biased. In such a case more plausible results can be achieve by 

using the system GMM estimator suggested by Arellano - Bover (1995) and Blundell - Bond 

(1998). Since both exports and FDI are highly persistent series this paper will apply the system 

GMM estimator to estimate the empirical specifications outlined. 

The dynamic specification has the specific advantage to make possible a distinction between 

short-run and long-run influences of a ceteris paribus exogenous shock. The parameters αi and 

βi represent the short-run effects. The long-run effects take into account not only the direct 

short-run impact of a shock, but also a multiplier effect induced by both the lagged endogenous 

variables and the cross-effects of FDI on exports and vice versa and equals the cumulative 

impact of a shock on the depending variables. The multiplier can be calculated using the short-

run coefficients on the lagged endogenous and cross-effects. For a derivation of the long-run 

parameters compare Egger (2001) or footnote3). 

In addition to the specification above, I also adopt a specification suggested by the knowledge 

capital model and extend the specifications above by an interaction term between the 

endowment variable and the size variables. As part of the sensitivity analysis we also apply 

specifications of the knowledge capital model as suggested by Carr et al. (2001) and Braconier 

et al. (2005). 

                                                      

2)  For the validity of the instruments the absence of serial correlation of the time-varying disturbances in the original 
levels equation (second-order serial correlation) is a necessary condition. 
3)  The associated multipliers for the long run impact of an exogenous shock on FDI are 
m11=(1−α1)/[(1−β2)(1−α1)−β1α2] for the long run own effect on exports and m12=(α2)/[(1−β2)(1−α1)−β1α2] for the 
long run cross-effect of a shock in FDI on exports. In sum, a shock in the exogenous variable i leads to al long-run 
change in FDI of (αim11+βim12). The associated multipliers for the long run impact of an exogenous shock on FDI 
are m22=(1−β1)/[(1−β2)(1−α1)−β1α2] for the long run own effect on exports and m21=(β1)/[(1−β2)(1−α1)−β1α2] for the 
long run cross-effect of a shock in exports on FDI. In sum, a shock in the exogenous variable i leads to a long-run 
change in export of (βim22+αim21). For the derivation of these multipliers compare Egger (2001). 
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5. Data and Data Sources 

The data panel covers bilateral exports and stocks of outward FDI for a large set of OECD 

countries (including the EU15) to/into the EU15 countries over the period 1995-2003. This data 

is merged with information on GDP, factor endowments (capital and labor) and transportation 

costs as well as data on structural expenditures. Table 3 summarizes the data sources. Data 

availability restricts the panel to 13 reporting countries also reported in table 3. The panel 

remains unbalanced due to the availability of bilateral data on FDI4). Overall, the panel allows 

for the exploitation of the information from 1,516 observations in the regression analysis, 

covering 172 bilateral relations. All variables are in logs and real values. 

Table 3: Data Description and Sources

Reporters Partners Variable Sources

Bilateral exports in USD OECD (Foreign Trade Statistics)
Export deflator in USD, 2000=1 EU (AMECO), IMF (International Financial Statistics)
Exchange rate, national currency per USD IMF (International Financial Statistics)
Foreign direct investment stock of reporting country in partner country in USD OECD, UNCTAD (Foreign Direct Investment Statistics)
Investment deflator in USD, 2000=1 EU (AMECO), OECD (National Accounts)
Population in persons IMF (International Financial Statistics)
Gross domestic product nominal in USD OECD (National Accounts)
GDP deflator in USD, 2000=1 OECD (National Accounts)
Employment in persons OECD (Economic Outlook)
Bilateral imports in USD OECD (Foreign Trade Statistics)
Import deflator in USD, 2000=1 EU (AMECO), IMF (International Financial Statistics)
Gross fixed capital formation in USD OECD (National Accounts)
Stuctural expenditures in USD EU (Commission reports)G
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Exports and outward FDI stock data were drawn from the OECD Statistics of Foreign Trade and 

the OECD International Investment Statistics Yearbook at current prices and dollars. The series 

were converted to real figures using export price indices (from the EU AMECO databank) and 

the corresponding exchange rate index (IMF International Financial Statistics) for each country 

with 2000 as the base year. Equally, to arrive at a proxy for real stocks of bilateral FDI we use 

the investment deflator in combination with the exchange rate indices. GDP was deflated using 

GDP deflators. 

Capital stocks were estimated by the perpetual inventory method which adds yearly real gross 

fixed capital formation (It) to an initial estimate of the capital stock, applying depreciation 

factors based on an assumed average asset live: 

                                                      

4)  For Austria and Portugal bilateral outward FDI stock data is available only for the period 1995 to 2002, for 
Norway, the time series dates up to 2001 only. 
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ttt IKK +−= −1)1( δ , 

where δ denotes the depreciation rate and K represents the capital stock. In line with the bulk of 

the literature the estimates of the capital stocks are based on a supposed average asset life of 15 

years, which corresponds to a depreciation rate of 7 percent if one additionally assumes a linear 

depreciation pattern. The benchmark for K, or initial estimate of the capital stock was calculated 

by the following formula proposed by Griliches (1980) and Coe-Helpman (1995): 

)/(0 δ+= gIKt , 

with g representing the average annual growth of gross investments over the period from 1990 

to 2003. Labor endowments were measured by the countries’ working population. The SF 

expenditure data were taken from the official yearly EZ gazettes. 

6. The Estimation Results 

Table 4 summarizes the estimation results for real exports and real FDI stocks. One-step System 

GMM is applied for the reasons outlined earlier and its use makes inspection of the validity of 

instrumentation necessary. Both the Arellano-Bond test for no second-order serial correlation as 

well as the Hansen test of over-identifying restrictions confirm the validity of the instruments 

implying that the estimates are consistent. Robust standard errors to control for 

heteroskedasticity are reported. 

The results indicate the (theoretically) expected relationships between bilateral exports and the 

dynamics in bilateral economic size, relative similarity, transportation costs and relative factor 

endowments. All coefficients for these variables are highly significant and show the expected 

signs.  

Estimating the FDI-gravity equation results in a negative but also insignificant coefficient for 

growth in bilateral economic space which is at cross with theoretical expectations. The 

coefficient for relative factor endowment (relative endowment with capital and labor) is 

negative and insignificant. Thus, there is no empirical evidence for gains from specialization. 

This might be taken as an indication that multinationalization is not driven by the motive to 

substitute domestic with foreign workers to exploit lower wage costs in the foreign locations, 

but rather by motives oriented towards market entry and marketing. 
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Table 4: Dynamic Panel Regression Results
One step system GMM

Long-run Long-run
effects effects

Coeff. p-value1) Coeff.2) Expected Coeff. p-value1) Coeff.2) Expected
α α∗ sign β β∗ sign

DXijt-1: Lagged exports 0.959 0.000 27.115 + 0.035 0.147 11.164 ?
DFijt-1: Lagged FDI 0.010 0.120 3.093 ? 0.914 0.000 12.906 +
DSFjt: Structural expenditures -0.009 0.599 0.203 ? 0.066 0.029 0.848 ?

DGDTijt: Sum of bilateral GDPs 0.094 0.014 + -0.085 0.423 +
SIMIijt: Similarity in country size 0.094 0.068 + -0.278 0.071 ?
DTCijt: Transport cost factor -0.509 0.000 - 0.292 0.060 +
DREFAijt: Relative factor endowments 0.215 0.021 + -0.231 0.231 ?

Constant -1.629 0.029 1.953 0.327

Test p-value Test p-value
statistics statistics

Model characteristics
Observations 1,516 1,516
Number of groups 172 172
Time period 1995 - 2003 1995 - 2003

Hansen test 125.12 0.111 110.96 0.377
Arellano-Bond test for AR(1) -3.59 0.000 -5.51 0.000
Arellano-Bond test for AR(2) -1.27 0.202 -1.69 0.091
Wald test for joint
significance of time effects 48.29 0.000 34.08 0.000

Source: Own calculations. - 1) Robust standard errors. -2) Short-run structural expenditures effect on export has been set to zero.

Undependant variable

Dependant variable
DXijt: Exports DFijt: FDI

Short-run effects Short-run effects

 

In all specifications for both exports and stocks of outward FDI, the lagged endogenous 

variables show that adjustment costs play a significant role and are approximately of equal size 

for exports and FDI. The results also show, that the cross effects between exports and FDI and 

between FDI and exports respectively are positive, very small and have a low level of 

significance. 

As to the influence of Structural Funds, these estimates suggest that there is no direct impact on 

exports in the short-run, while we find a small positive impact on FDI. An increase of Structural 

Funds expenditures by 1 percent leads to a short-run increase in OECD outward stocks of FDI 

in the EU15 of 0.07 percent. 

However, the dynamic specification also allows for the calculation of the respective long-run 

effects of a ceteris paribus exogenous shock. These long-run effects take into account not only 

the direct short-run impact of a shock, but also a multiplier effect induced by both, the lagged 

endogenous variables and the cross-effects of FDI on exports and vice versa. In the long-run, 
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these multiplier effects also lead to a positive impact of changes in structural expenditures on 

exports. The effect on exports is small however, amounting to 0.203 percent. The respective 

coefficient for the FDI stocks is 0.848. 

Table 5 reports the results from different specifications of the models for exports and FDI stocks 

to evaluate the robustness of the results with respect to the parameters of interest (the lagged 

variables and the Structural Funds variable). First, various different specifications motivated by 

the knowledge capital model are estimated. Second, we apply the traditional specification of the 

gravity equation. Next, a parsimonious model, skipping all variables with p-values above 15% 

is estimated. Finally, we use different endowment measures and formulations of the difference 

in relative factor endowments. The Structural Funds expenditure coefficient turns out to be very 

robust across all alternative specifications, as do the coefficients on the respective lagged 

variables. 

Table 5: Robustness of Results

Coeff. p-value Coeff. p-value Coeff. p-value
M o d e l
Knowledge-capital model

Interaction term with similarity index 0.056 0.216 0.905 0.000 0.054 0.096
Carr et al. (2001) specification 0.110 0.064 0.884 0.000 0.044 0.134
Braconier et al. (2005) specification 0.097 0.147 0.897 0.000 0.090 0.018

Traditional gravity equation 0.192 0.000 0.844 0.000 0.061 0.069
Parsimonious model (with p<=15%) 0.041 0.154 0.909 0.000 0.048 0.095
Different endowment measures

Relative endowment: skilled to unskilled labour (H/L) 0.138 0.071 0.884 0.000 0.089 0.013
Relative endowment: capital to unskilled labour (C/L) 0.147 0.037 0.886 0.000 0.071 0.063
Relative endowment: (H/L) and (C/L) 0.155 0.032 0.883 0.000 0.066 0.071

Coeff. p-value Coeff. p-value Coeff. p-value
M o d e l
Knowledge-capital model

Interaction term with similarity index 0.948 0.000 0.016 0.136 -0.008 0.662
Carr et al. (2001) specification 0.940 0.000 0.015 0.094 0.008 0.561
Braconier et al. (2005) specification 0.942 0.000 0.011 0.009 -0.008 0.641

Traditional gravity equation 0.900 0.000 0.037 0.008 -0.004 0.782
Parsimonious model (with p<=15%) 0.959 0.000 0.010 0.120 -0.009 0.598
Different endowment measures

Relative endowment: skilled to unskilled labour (H/L) 0.938 0.000 0.015 0.102 0.001 0.968
Relative endowment: capital to unskilled labour (C/L) 0.928 0.000 0.015 0.106 -0.010 0.504
Relative endowment: (H/L) and (C/L) 0.930 0.000 0.015 0.121 -0.012 0.462

E x p o r t s

F D I
Lagged exports Lagged FDI Structural

expenditures

expenditures
Lagged exports Lagged FDI Structural
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7. Simulating the Effects on Exports and FDI to the New Member 

States 

To quantify the possible impact of changes in the structural expenditures allocated to the new 

member states as agreed upon in the new financial perspective 2007 - 2013 on bilateral trade 

and FDI relations, I propose to perform a simulation on the basis of the estimated short-run as 

well as long-rung parameter estimates presented in table 4. Since these estimates are obtained 

from regressions on bilateral exports and stocks of outward FDI between a selection of OECD 

countries and the EU15 countries we have to assume that they are also valid for relations with 

the new members. Out of sample predictions of this kind have been very common in the 

estimation and projection of trade potentials on the basis of gravity equations5). 

Based on the estimated short-run SF expenditure parameters (α7, β7) and log run parameters 

(α7*, β7*) which are depending also on the respective lagged endogenous parameters (α1, β2) 

and the respective lagged cross-effects between exports and FDI (α2, β1) we simulate the short-

run and long-run impact of a ceteris paribus shift in the Structural Funds variable in the NMS on 

bilateral relations in terms of both exports and FDI. The simulation is based on the implied 

changes in the average appropriations per year between the periods 2000 - 2006 and 

2007 - 2013 as given in table 2. An important point to make here, qualifying the simulation 

results, is that these Structural Funds figures on which we base the simulations represent 

commitment appropriations which may differ quite a bit from Structural Funds expenditures, 

i.e., the real exploitation of funds which depends on the precise projects selected and approved 

by the Commission as well as domestic co-financing.6 

The simulated short and long-run effects on real exports and stocks of FDI of OECD countries 

to the 10 NMS are summarized in table 6. According to the parameter estimates we are not to 

expect any direct short-run impact on OECD exports to the MOEL5 or the NMS, respectively. 

In the long-run, via the interaction of FDI and exports along the adjustment path exports to the 

NMS have the potential to increase by about 20 percent. The simulated long-run impact on real 

                                                      

5)  Examples are: Wang - Winters (1991), Hamilton - Winters (1992), Baldwin (1994), Gros - Gonciarz (1996), 
Breuss - Egger (1999), Egger (1999, 2001) Stankovsky - Wolfmayr (2004). 
6)  The evaluation of projects is subject to rather strict guidelines form the European Commission giving rise to the 
question of “absorption capacity”: the new member states my lack the skills or resources to deal with complicated 
requirements of structural and cohesion policy reducing the claims for funds to which in principle they are entitled to. 
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outward stocks of FDI is markedly larger than the impact on real exports with the potential to 

increase by about 120 percent for the MOEL5 and 116 percent for the total NMS. In the short-

run real FDI stock could increase by about 6 percent due to additional transfers of Structural 

Funds to the NMS. 

Table 6: Simulating the Impact of Structural Funds
Transfers to the New Member States (NMS)

Short-run Long-run After Short-run Long-run After
10 years 10 years

Czech Republic - 33.9 3.4 9.9 237.7 127.6
Hungary - 26.0 2.6 7.8 162.3 87.1
Poland - 15.7 1.6 4.8 83.4 44.8
Slovakia - 20.8 2.1 6.3 119.7 64.3
Slovenia - 34.7 3.5 10.1 246.9 132.5

MOEL5 - 20.9 2.1 6.3 121.0 64.9
NMS (EU10) - 20.3 2.0 6.1 115.9 62.2

Source: Own calculations.

E x p o r t s F D I

Percentage change

 

The dynamic specification of the model also allows us to calculate the associated speeds of 

adjustment between the short-run effect of a change and its cumulative long-run impact (Egger, 

2000). The results suggest rather long time spans we should think of with regard to adjustments 

to the simulated long-run impact of a change in SF transfers. Thus, based on the estimated 

coefficients of the lagged endogenous variables as well as the lagged cross-effects between 

exports and FDI I find that 10 years after a shock in the SF transfers about 54% of the total 

long-run impact on outward stock of FDI is adjusted for. It takes 50 years to adjust for 95 

percent of the long-run change. This finding is illustrated in figure 17). Exports adjust at a much 

slower pace than FDI and only 10 percent of the total long-run impact is reached after 10 years 

and it takes almost a hundred years to adjust to the total long-run impact for exports (remember, 

that the long-run impact comes about from the cross-effect of FDI on exports solely). 

                                                      

7)  For a derivation of the figure see Egger (2000). 
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Taking up the information on the speeds of adjustment, table 6 also illustrates the simulated 

impact ten years after a shock which is only 2 percent for exports into the NMS and about 62 

percent for an average OECD countries’ outward FDI stock. 

Figure 1: Adjustment Paths to the Long-Run after a Shock in Structural Funds Transfers
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8. Conclusions 

To finance the new structural operations in the new member states, the Interinstitutional 

Agreement on the EU Financial Perspective for the years 2007 - 2013 implies a reallocation of 

Structural Funds transfers from the old to the entrant countries. This is likely to make the NMS 

even more attractive as a location of FDI as the transfers should close gaps in infrastructure and 

capital endowments and accelerate the catching-up process, lowering plant set up costs. The 

estimation results based on a new data panel covering stocks of outward FDI as well as exports 

for a set of 13 OECD countries into/to the EU15 countries over the period 1995 - 2000 indeed 

show a positive and highly significant impact of structural expenditures on stocks of outward 

FDI, while there is no short-run impact on exports. From the dynamic specification of the model 

also the long-run effects can be obtained and I find a positive but small long-run impact of 

structural transfers on exports which can be attributed to an interaction effect of FDI and exports 

along their adjustment path. 
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The results of the dynamic panel data analysis were then applied to quantify the impact of 

Structural Funds transfers designated for the NMS in the new financial perspective for 

2007 - 2013 on OECD exports and FDI to the new members. Parameter values for a panel of 

OECD-EU15 relations were assumed to hold also for OECD – NMS relations. I found that in 

the short-run real FDI stock could increase by about 6 percent due to the additional transfers of 

Structural Funds to the NMS. The simulated long-run impact on real outward stocks of FDI is 

markedly larger and has the potential to increase by 116 percent. The long-run impact on 

exports was found to be about 20 percent. Calculations on the speeds of adjustment to the 

cumulative long-run impact suggest rather long time spans until the full long-run impacts are 

realized, so that ten years after a shock only about 10 percent of the long-run impact of a shock 

in SF expenditures on exports are adjusted for. Adjustment has been found to be faster for 

outward FDI stocks where about 54 percent of the long-run impact is adjusted for in 10 years. 
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