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Foreign direct investment spillovers within and between sectors:

Evidence from Hungarian data

Koen Schoors and Bartoldus van der Tol

Abstract

This article analyses how FDI influences labour productivity of domestic firms in Hungary. We
find that foreign firms perform better than local firms. The presence of foreign firms has a positive spillover
effect on labour productivity of local firms in the same sector, specifically in very open manufacturing
sectors. Spillover effects between sectors are found to be relatively more important than spillover effects
within sectors. Foreign investment in user sectors has a positive spillover effect on local suppliers, while
the opposite holds for foreign investment in supplier sectors. Absorption and openness play a significant
role in these spillover effects.
JEL: F2, 03
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1) Introduction

Foreign direct investment (FDI) is assumed to play a crucial role in economic restructuring and enhancing
growth in the Central European transition countries (see Hooley, 1998; Barrell and Holland, 2000). In this
paper we will try to analyse the performance effects of FDI in Hungary, the largest recipient of FDI in
Central Europe. We try to answer four questions. Do foreign firms perform better than local firms? Are
there any spillover effects of FDI within sectors and if so, are they positive or negative? Are there any
spillover effects of FDI between sectors and if so, are they negative or positive? Do spillover effects depend

on other factors such as the degree of openness of the sector or absorption of the domestic firm?

This work relates to a large body of literature on the effect of FDI on domestic firms. FDI constitutes a
direct injection of foreign capital and technology. In the context of transition economies, we expect that
FDI will raise productivity. Hence foreign firms will be more productive than local ones. This is referred to
as the direct effect of FDI. The positive direct effect of foreign ownership has been confirmed empirically
in a large number of studies. Next to a direct effect, there exist a number of externality effects, by which
FDI affects other firms in the same sector or even in other sectors. These indirect effects are commonly
referred to as spillover effects. These originate from several sources. First, FDI could generate a beneficial
transfer of know-how and technology. Teece (1977) describes various channels through which this
technology diffusion effect may run, mainly labour turnover from foreign firms to local firms (see also
Fosfuri, Motta, and Ronde, 2001) and imitation of nearby technology (the demonstration effect). Second,
the injection of capital and technology certainly stimulates competition in the local market. This
competition effect can work either way as suggested in theoretical work of Sanna-Randacio (1999) and
Lehay and Neary (1999). Indeed, if the initial difference in technology between foreign firm and the
domestic firm is large and human capital is poor (low absorption), the foreign firm is likely to suffocate
local unproductive competitors (the so-called market-stealing effect). However, if the technology gap is not
small and human capital is well developed, the increased competition may stimulate a productivity catch-up
by local firms. The direction of the competition effect therefore depends on the absorptive capacity of the

local firm, as measured by its level of technology (see also Sjoholm, 1999).

The empirical literature on spillover effects of FDI has not reached consensus. Several empirical papers
assess the intrasectoral spillover effect of FDI on domestic firms. Blomstrom and Persson (1983) and
Blomstrom and Sj6holm (1999) find positive spillovers for respectively Mexico and Indonesia. Kokko
(1994) and Borenzstein, De gregorio and Lee (1998) found that spillovers are only positive if the
technology gap is sufficiently small and the initial stock of human capital is sufficiently high. Liu et al.
(2000) find for the UK that the extent to which local firms benefit from FDI in their sector depends largely
on their own technological capabilities. Aitken and Harrison (1999) criticise Blomstrém and Persson (1983)

and Blomstrom and Sjoholm (1999) for failing to take into account firm fixed effects. They find negative



net spillovers. As regards Central Europe, Zukowska-Gagelmann (2000) finds negative spillovers for
Poland and Jarolim (2000) for the Czech Republic. Controlling for technological capability, Konings
(2000) finds for Eastern European transition economies that the market stealing effect dominates at the
initial stages of transition, which implies a negative spillover effect. Barrell and Holland (2000) analyse the
effects of FDI in 11 manufacturing sectors within Hungary, Poland and the Czech Republic and find
contrasting evidence that FDI has increased labour productivity levels in most manufacturing sectors.
Yudaeva, et al (2000) criticise previous studiesfor failing to take into account time-specific effects, which
may have biased results. They find for Russia that the sign of the spillover effect depends on the size of the
firms and they cannot reject that spillovers depend on the level of education, which validates the absorptive
capacity hypothesis. Konings (2001) finds no spillovers for Poland and negative spillovers for Romania and

Bulgaria.

Our work contributes to this literature in several ways. We control for selection bias by estimating a
treatment effects model. We test whether the sectoral spillover effect depends on absorption. We are the
first to analyse empirically the intersectoral effects of FDI. We analyse whether the intersectoral spillover
effects are dependent on the openness of the sector, verifying whether FDI are a substitute for openness of
the sector with respect to the effect on productivity. This relates to Xu and Wang (2000). They find strong
empirical support for capital goods trade as a channel for international technology diffusion in
industrialised countries and reject the hypothesis that inward FDI is a significant channel for international

technology diffusion among industrialised countries.

We arrive at a number of interesting conclusions. As expected, foreign companies are more productive than
local ones. This remains true after controlling for possible selection bias, although the relation between
productivity and the degree of foreign ownership dissappears. We find significant positive sectoral spillover
effects in Hungary and we find support for the absorption hypothesis. More importantly, the results indicate
that intersectoral spillover effects are significant both statistically and economically. Indeed the
intersectoral spillover effects, which have been largely ignored, are in general more important than the
sectoral spillover effect. The forward linkage effect positive as expected, but the backward linkage is
clearly negative. Last, we find that spillover effects depend on the openness of the sector. Specifically, both
sectoral and intersectoral spillovers of FDI are distinctively important in very open manufacturing sectors.
The hypothesis that sectoral spillover effects of FDI would be a substitute for openness in closed sectors

cannot be maintained.

Section 2 considers FDI in Hungary and explains why we chose this. Section 3 will describe our
methodological approach and data. In section 4 we report results and comment. Section 5 summarises and

concludes.



2) FDI in Hungary

Skilled labour, capital and technology are the main drivers of growth in any country. In transition countries
skilled labour was abundantly present. Therefore the dismal growth record of transition countries in the last
phase of communism and the first phase of transition was largely blamed on the lack of capital and
technology (including management skills). This deficiency is still considered to be an important
impediment to growth in transition countries. Foreign direct investment is generally considered to be a
convenient way out of this catch. Transition countries and developing countries alike have therefore been

encouraged to devise FDI-friendly policies in order to attract FDI.

Table 1 shows that Hungary was the first country in central Europe to attract significant FDI, with the
largest influx of FDI in 1990-1995 in absolute terms, let alone in per capita terms. Later the pace of FDI
stalled in absolute terms, but remained relatively strong in per capita terms. Table 2 shows that Hungary
boasts the highest cumulative inflow of per capita FDI in 89-99, with the lion share arriving in 1990-1995.
Therefore possible effects of FDI on local Hungarian firms have had due time to resort full effect and
Hungary provides a perfect case study to assess the effect of FDI on local firms. As the largest recipient of
FDI per capita in the region, Hungary’s relative economic success is often attributed to its success in
attracting FDI. The question whether FDI into Hungary came at the detriment or the benefit of local firms is

therefore particularly important.

Insert table 1

Insert table 2

3) Intersectoral effects

FDI may carry effects across sectors. We refer to these as intersectoral spillover effects. We consider both
forward linkages and backward linkages. These intersectoral effects have previously been analysed by
Markusen and Venables (1999). They study the trade-off between increased product market competition,
which in their model is always negative for local firms, and linkage effects that may have a positive effect
on local firms. In our paper the product market competition effect is part of the sectoral effect and the
linkage effect is the intersectoral effect. Markusen and Venables show how FDI could act as a catalyst for
economic growth if the linkage effects are sufficiently strong. This effect in their model produces because
multinationals that are active in consumer product increase demand for local intermediate products. This
has a positive effect on the local intermediate producers productivity and exports and may ultimately induce

even more efficient local producers in the consumer product industry and drive the multinationals out of the



local market. This sounds like a good strategy. Sound empirical evidence of the salutary nature of foreign
direct investment though intersectoral links is still missing however. We study these intersectoral links for

Hungary.

If a foreign manufacturing firm invests in Hungary, it will stimulate demand for intermediate products
(parts and components) on the local market. This demand stimulus for higher quality inputs will encourage
local suppliers to invest and produce inputs conform to higher quality standards (see Blomstrém and
Kokko, 1998). Local suppliers in transition economies are eager to supply to foreign companies, if only
because they have a lower probability of failure and better payments reputation. Often the foreign firm
actively helps and stimulates local suppliers to deliver high quality inputs. As a result productivity and
international competitiveness may be increased. Markusen and Venables predict that this forward linkage

spillover effect will enhance productivity of local firms.

There exists an equivalent backward linkage effect, where better inputs due to foreign investments affect
the productivity of all firms that use these inputs. The inputs will be better, which should have a positive
effect on local firms’ productivity. This is the effect hypothesised by Markusen and Venables. In their
model it produces a virtuous cycle of foreign investment by which the ultimately multinationals are driven
out of the local market by more efficient local firms. However it is not so clear which direction this effect
will take. The inputs produced by multinationals in the input industry may be more expensive and not
adapted to local requirements. In other words, foreign investments in input sectors may mainly be
beneficial to already more productive foreign enterprises in the output sector that are more fit to handle the
better but more expensive inputs. In this case the productivity difference between local and foreign

enterprise in the output sector will increase and the intersectoral spillover will be negative.

We evaluate these forward and backward linkages empirically with the use of input-output data provided by

Hungarian Central Statistical Office.

4) Data and Empirical Approach

4.1. Data

Company-data for Hungarian firms are provided by the AMADEUS-database of bureau van Dijck. This
database contains company data for medium and large companies. We use data for 1084 firms in 1997 (545
observations) and 1998 (539 observations). This dataset contains both private and state-owned companies.
These years are chosen, because they are closest to the input-output data, which are for 1998. Indeed the

input-output data are based on flow data running from end 1997 to end 1998. The data panel is unbalanced.



The lack of symmetry is however incidental and is not related to the liquidation or bankruptcy of certain
enterprises. We use the data not as a panel but as a cross-section of firms, because we focus on the spillover
effects between sectors for which we have no time series data. Every firm is allocated to a sector using two
digit NACE-codes. Some enterprises are active in more than one two-digit NACE sector. In that case the
firm is allocated to the first sector mentioned. If there are three different two-digit NACE-sectors, firms are
omitted'. We use this NACE-2 sector definition because the input-output data at our disposal are in two-
digit NACE format. The data include 39 sectors. Sectors with only one observation were excluded. Table 3

gives an overview of the sectors and the numbers of observation per sector.

Insert table 3

From table 3 we see that the large majority of firms in the sample are manufacturing firms. However the
primary sector and the services sector (notably the distribution sector with NACE 51 and 52 are also

represented in the sample.

The input-ouput needed to calculate intersectoral effects are obtained from the Hungarian Central Statistical

office (HCSO, 2001).

4.2. Empirical specification

Since input output tables are not provided annually and since the structure of industry has changed greatly
in transition countries in the period under study, we are limited to two observation years (essentially before
and after the date of the input — output table). Therefore we are forced to pool our data and perform a cross-
sectional analysis of the level of firm productivity rather than a panel analysis of changes in firm
productivity. Our empirical approach is to estimate the level of firm productivity as shown in (1). There are
i firms classified in j sectors. We estimate the labour productivity of a firm i in sector j (defined as output Q
divided by employment L) as a standard function of the capital-labour ratio K/L, the level of human capital
per worker H/L and sector-specific scale variable S. We also include the squared scale variable S*to allow
a productivity-optimal scale. The equation is enhanced with firm-specific characteristics Y, a dummy for
foreign ownership F and sectoral variables that measure the spillover effects. More specifically these are a
sectoral spillover dummy SpillS, a backward linkage spillover SpillB and a forward linkage spillover

SpillF, while € is an unobserved influence on a firm’s labour productivity.

' We repeated all regressions with a more precise sector definition, excluding all firms with more than one
two-digit sector. Results remain qualitatively the same and the more precise definition is costly in terms of
lost observations.
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Since the choice of foreign ownership may be related to productivity, the ownership dummy may be subject
to a selection bias. Foreign firms may have decided to invest in the most productive firms and this may be

driving the results.

One way to control this bias would be to look at the growth of productivity rather than the level. This
requires a sufficient number of years. We could not use this methodology, because it would not allow us to
estimate intersectoral effects, which are based on input-output tables for one year. Indeed, the time series
aspect of our analysis is entirely suppressed by our intention to capture intersectoral effects by means of
input-output data, since these are not assembled every year. The huge shifts in industrial structure during
transition do not allow us to use technical coefficients constant over time. Therefore we effectively use our
panel data as a cross-sectional dataset and estimate the level of productivity. An alternative way to get
round this selection bias is to estimate a treatment effects model (see Maddala, 1983) for the foreign
ownership dummy and using firm-specific effects as RHS variables in the treatment equation. Therefore we
estimate not only a simple OLS model, but also a treatment effects model where the dummy for foreign

ownership F is modelled a function of firm-specific exogenous variables Z, as shown below.
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According to the standard production function literature, we expect a1>0 and a2>0. If there is a sector-
specific labour-productivity optimal scale we expect a3>0 and a4<0. For a5 we expect a negative sign, as
explained in section 4.3. We expect that foreign firms will be more productive (06>0). There are no prior
expectations about 07, as the net sectoral effect has been found to run either way in previous studies. The
theoretical expectation of Markusen and Venables (1999) for both intersectoral spillover effects is positive
(a8>0, 09>0). In all regressions we control for year effects by including a year dummy, but results remain
completely unaffected. This is not unexpected since the period 1997-1998 was one of stable growth in

Hungary. We also include regional dummies and, if appropriate, industry dummies.

4.3. Definition of variables

All variables in (1) and (2) are expressed in logs, except the dummies, the spillover-variables and the scale

variable.



Ouput Qjjis defined as annual total turnover. We are forced to use this approach because of data limitations.
Data are in HUF. Since we analyse two years and since the input-output data are in prices of 1998, we

inflated 1997 data by the producer price index”.

Capital K is defined as tangible fixed assets. Human capital H is approached as the value of intangible fixed
assets. This is the best proxy at our disposal for R&D expenditure and hence the level of technology. The
scale S; was calculated as the ratio of the firm’s sales to average sales in its sector (see also M. Blomstrom,

F. Sjoholm, 1998, p.4-6; F. Sjoholm, 1999, p.60).

We control for firm specific effects Y by introducing the average period of customer credit. This variable is
expressed in days and measures the average period needed to convert receivables into cash®. This variable
is forward-looking. In failure prediction models based on accounting data, it often emerges as a good
predictor for future failure. It captures the bargaining position and the relative strength of a firm in its
operational environment and the beliefs of its customers about the firm’s viability. Indeed if customers
think that a supplier faces financial distress, it is rational to postpone payment, so as to provoke bankruptcy

and postpone payment even further. Hence we expect a negative coefficient for days of customer credit.

The dummy for foreign ownership can and has been expressed in different ways in the literature. One
option is foreign ownership sensu stricto. The dummy Foreign equals 1 if foreign ownership exceeds the
10% threshold. %. The 10% border is chosen, because it is an internationally accepted standard (see also J.
Konings, 2000, p.7; A. Kokko, R. Tansini, C. Zejan 1996, p.606; M. Blomstrom, F. Sjoholm, 1998, p. 7),
also applied by the IMF to characterise foreign ownership. It seems meaningful to distinguish between
majority ownership and minority ownership. Fmaj equals 1 if foreign ownership is higher than 50%. Fmin
equals 1 if foreign ownership is between 10% and 50%. We can further refine majority ownership by
defining Fmax for foreign ownership at 95% or higher and Fmed for foreign ownership higher than 50%

but lower than 95%.

The sectoral spillover variable SpillS; is constructed is the ratio of turnover of foreign-owned firms
(Fmaj=1) to total turnover in the sector. Total turnover of the sector also includes enterprises for which
ownership data are not available*. The variable is a proxy that captures the presence of foreign firms in a

given sector.

> We use the PPI-index of the EBRD, provided in its Annual Transition Report 2000, p. 173.

’ One could argue that this variable is determined by sector. However the inclusion of industry dummies
did not affect the coefficients nor significance found for firm-level days of customer credit. Hence the
variable reflects a firm-specific effect.

* We repeated all regressions excluding firms for which data are not available from the calculation of the
spillover effect. Results remained qualitatively unchanged.



Intersectoral spillovers were calculated for every sector j as the weighted average of the sectoral spillover
effect of all the other sectors SpillS'j, using the technical coefficients from input output tables (two-digit
sector definitions) as weights. We exclude the diagonal elements of the input-output table in the calculation
of the weighted average, as intrasectoral effects are accounted for by the sectoral spillover variable. We
also exclude the share of export in the calculation of the forward spillover, because the degree of openness

is addressed separately by splitting the sample in closed, open and very open sectors (see section 5.3).
Insert table 4

Sample characteristics are shown in table 4. The statistics in table 4 seem to suggest that foreign firms are
indeed more productive. Not surprisingly they are concentrated in relatively large enterprises, as measured
by total turnover, but not as measured in terms of employment. Foreign firms also have a higher relative
scale, more technology and are more export-oriented. The descriptive statistics also show a clear difference
between majority ownership and minority ownership. Indeed table 4 seems to indicate that labour
productivity is positively related to the degree of foreign ownership. It remains to be seen whether the
sectoral and intersectoral spillover effects will explain productivity differences between enterprises, once

we have controlled for this direct foreign ownership effect.
5. Results and interpretation

All regressions are conducted on all sectors and all firms. Adding restrictions by excluding for example
small sectors, small firms or big firms, did not alter the results. We will therefore show the results without

any further sample restrictions
5.1. Direct effect of foreign ownership

In first instance we look exclusively to the direct ownership effect. Results are shown in table 5. We first
estimate a simple OLS (panel A) and then a treatment effects model (panel B). In panel A, we included in
all equations sector dummies, regional dummies and a year dummy, which was always insignificant. Note
that the introduction of days of customer credit as an independent variable decreased the number of

observations from 1084 to 1021.
Insert table 5

All coefficients show the expected sign. The ownership dummies are always positive. Equation 1 reveals

that foreign firms enjoy higher labour productivity than local firms. In equation 2 we refine our ownership



variable to distinguish between minority and majority ownership. Though still non-negative, the coefficient
for minority ownership is lower then the one for majority ownership and insignificant. In equation 3 we
differentiate majority ownership further. The coefficient for foreign ownership higher than 95% is two
times as large as the coefficient for majority ownership lower than 95%, which is in turn about double the
insignificant coefficient for minority ownership. These results seem to suggest that labour productivity is

related to the degree of foreign ownership. This could however be due to selection bias.

In panel B of table 5 we estimate a treatment effects model. The treatment variables were, next to the
constant, the absolute scale and the profit margin, in the assumption that foreign owners prefer to invest in
rather big enterprises with high profit margins. Several things are noteworthy. First the ownership variables
remain significant but now have much larger coefficients. Clearly the positive direct effect of ownership on
productivity is not driven by selection bias. If anything the OLS estimates underestimate the positive direct
effect of foreign ownership. Secondly it is not longer the case that productivity is positively related to the
degree of foreign ownership. The positive relation between productivity and degree of foreign ownership
found in panel A is apparently driven by selection bias. These results are robust to the choice of appropriate
treatment variables. Whatever appropriate and available treatment variables we applied, we arrived at
equivalent results with respect to the direct ownership effect. We therefore conclude that the positive direct
effect of foreign ownership cannot be rejected. The question then is whether this was at the benefit or

detriment of local firms. This is addressed in the next section.

5.2. Sectoral and intersectoral spillover effects

In table 6 we add three variables that measure sectoral spillover, backward spillover and forward spillover
to the previous estimations. Since these three variables are sector-specific, the sector dummies are dropped.
Les us first consider the results for sectoral spillovers. In both panels, the first three equations show OLS

estimates and equations 4 to 6 show the estimates from the treatment effects model.

Insert table 6

In equations 1 to 3 of panel A, the coefficient for sectoral spillovers is significantly positive. This seems to
reject the hypothesis of net negative sectoral spillover effects and to suggest that the positive sectoral
spillover effects dominate the negative ones. However after controlling for selection bias in equations 4 to 6

the significance of the sectoral spillover effects falters.
In panel B we control for absorption by interacting the sectoral spillover variable with human capital per

worker. The sectoral spillover coefficient now becomes significantly positive in all equations both before

and after controlling for selection bias. I cannot be rejected that the net sectoral spillover effect, when

10



controlled for absorption, is positive. Local firms that are sufficiently developed, benefit from foreign
competition in the form of FDI. This confirms the important role of absorption, even in a country as

Hungary, where human capital is on average relatively well developed.

Second, all equations in panel A of table 6 exhibit intersectoral spillover coefficients that are significant and
larger than the coefficients for sectoral spillovers, while the means of the variables concerned are
comparable. This means that foreign direct investment has a much larger effect on firm productivity
through spillovers across sectors than through sectoral spillovers. Clearly, intersectoral spillover effects are

central to understanding how FDI affect local firms.

Third, we find that forward linkage spillovers (from foreign clients to local suppliers) are positive as
hypothesized by Markusen and Venables (1999). Backward linkage spillovers however are found to be
negative which is contrary to what was previously assumed. This unexpected result seems to suggest that
countries should try to attract FDI in sectors that operate at the end of the production chain close to the end-
user, because these investments clearly enhance productivity of local firms while the opposite is the case
for FDI at the start of the production process. Rodriguez-Clare (1996) gives a possible explanation for our
empirical finding. She shows how the linkage effect of multinationals on the host country is more likely to
be favorable when the good that multinationals produce uses intermediate goods intensively (creating a
positive forward linkage effect) and when host countries are not too different in terms of the variety of
intermediate goods produced. If these conditions are reversed, then multinationals could even hurt the host
economy. Our finding of a negative backward spillover may point ion this direction. Apparently
intermediate inputs produced in Hungary are still too different from international intermediate inputs to

generate a positive backward linkage spillover.

The unexpected findings with respect to intersectoral spillovers are very robust. The signs and economic

significance are confirmed in all equations and of tables 6 and 8.

5.3. Spillover effects versus degree of openness

It is possible that our estimates of sectoral spillovers are biased because we do not take into account
openness. Indeed, companies that export a lot have faced foreign competition before and have had the
opportunity to learn from and imitate their foreign competitors. In such sectors the positive effect of FDI
may be rather limited. In closed sectors on the contrary, we could expect FDI to have more spillover effects
because these sectors have not previously been exposed to foreign competition and experience. In this view,
the sectoral spillover effect of FDI in very closed sectors is seen as a substitute for foreign competition. One

could, however, also make a case for the opposite conjecture. It is conceivable that firms in very open

11



sectors that export the large majority of their produce actually benefit more from FDI in their sector,
because the fierce domestic competition and example posed by foreign firms in their home market makes
them more fit to face foreign competition. Firms in very closed sectors on the other hand have been
shielded from foreign competition and may not be fit to face the challenge. To verify this conjecture
empirically, we split are sample in three parts, namely sectors that export less than 33% (closed sectors),
sectors that export between 33% and 66% (open sectors) and the sectors that produce more than 66% (very
open sectors). In table 7 we show a more detailed classification of sectors according to their degree of

openness. The degree of openness is measured as the share of sectoral output that is exported.

Insert table 7

Comparing table 7 to table 3 reveals that all the very open sectors are manufacturing sectors. In contrast the
very closed sectors do not include a single manufacturing sector, with the exception of the refinery sector
(NACE 23), which is typically oriented on local consumption. Therefore the degree of openness can also be

interpreted as splitting between manufacturing and non-manufacturing.

We repeated the crucial regressions of table 6 for three subsamples. Results are shown in table 8. We only
report the spillover effects in order to retain readability. Panel A reports the result for closed sectors, panel

B for open sectors and panel C for very open sectors.

The earlier finding that intersectoral spillovers are more important than sectoral spillovers, is strongly
supported by the continued high and in most cases significant coefficients for the intersectoral spillover
effects. Also the opposite signs found for backward and forward spillover effects are supported throughout

table 8.

After controlling for selection bias (equations 3 and 4) we find high and significant coefficients for the
direct ownership effect in all panels of table 8. Clearly foreign firms are more productive than local firms
across the board. The question then is whether this productivity difference spills over to local firms either

within or between sectors.

As regards sectoral spillovers, we question whether FDI are a substitute or a complement for openness. In
the closed sectors (panel A) the sectoral spillover variable is significant in equation 1 and 2, but becomes
insignificant when we control for selection bias in equations 3 and 4. In the open sectors (panel B) there are
no significant sectoral spillovers, although the sign remains positive. In the very open sectors (panel C), we
find positive sectoral spillovers that are significant both economically and statistically. Clearly the sectoral
spillovers are most important in the very open sectors. This suggests that FDI and openness are

complements rather than substitutes, as far as their effect on labour productivity is concerned.
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The intersectoral spillovers are affected by openness too. In closed sectors (panel A) the backward
spillover is negative and very significant both economically and statistically. The forward spillover is
positive but only close to significant after controlling for selection bias. In the open sectors (panel B) the
intersectoral spillovers lose their significance, but retain their typical signs. In the very open sectors we
again find significantly negative backward spillovers (though they are smaller than in the closed sectors)

and significantly positive forward spillovers (which are a lot larger than in the closed sectors).

Clearly FDI do not have benign spillover effects in relatively closed sectors: there are no signs of strong
positive spillovers while there is proof of strongly negative backward spillovers. In relatively open sectors
there is not much of an effect at all. The benign effects are concentrated in the very open sectors, where the
sectoral spillover and the forward intersectoral spillover are large and positive. One possible explanation is
that foreign companies in relatively closed sectors have, next to a positive effect, also a market stealing
effect on the unprepared local companies. This may cause the insignificance of the net sectoral effect.
Another explanation may be that foreign companies in relatively closed sectors collude rather than compete
with the less productive local companies and reap the excess profits that follow from their higher
productivity and artificially high prices. At the same time this allows the continued low productivity of

local firms. Our data do not allow us to make further judgements on this.

The concentration of benign effects in the very open sectors implies that labour productivity is strongly
enhanced by local FDI competition in the very open sectors. To put it simply, we find that productivity-
driven export growth is strongly supported by FDI. This is reassuring, as productivity-driven export growth
to the EU is central to the current growth strategy of Central Europe. Local firms that operate in very open
sectors without much FDI have a relatively low productivity. Probably they draw on low labour cost as a
comparative advantage, rather than labour productivity. Openness can be restated as manufacturing for this
dataset. Hence FDI have specifically benign sectoral spillover effects in the export-oriented manufacturing
sectors. As regards effects between sectors, it is clear that FDI are particularly benign if they are in sectors

at the end of the production chain

7. Concluding remarks

In this paper we tried to answer four questions about the effect of FDI on labour productivity in Hungary.
Do foreign firms perform better than local firms? Yes they do and the effect is not driven by selection bias.
The selection bias is however driving the perceived relation between degree of foreign ownership and
labour productivity. Are there any spillover effects of FDI within sectors and if so, are they positive or

negative? Yes there are sectoral spillovers. The hypothesis of negative sectoral spillover effects is rejected
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by the data since the sectoral effect is always insignificant or significantly positive. Are there any spillover
effects of FDI between sectors and if so, are they negative or positive? Yes there are spillover effects
between sectors. Backward linkage spillovers are found to be negative and forward linkage spillovers are
found to be positive. The intersectoral effects are economically more important than the sectoral effects,
which is a surprising result. Do spillover effects depend on other factors such as the degree of openness of
the sector or absorption of the domestic firm? Yes. The sectoral spillover effect is dependent on absorption:
it is more important in local firms with higher human capital. All spillover effects depend on the openness
of the sector. Positive sectoral effects are concentrated in the very open sectors. Hence FDI and exports
seem to be complements rather than substitutes as far as their effect on labour productivity is concerned. In
the open sectors, intersectoral spillover effects are not very important. Negative backward spillovers
dominate in closed sectors, while forward spillover effects become strongly positive in the very open

sectors.

Our results imply that net positive sectoral spillover effects are particularly pronounced in the very open
manufacturing sectors, where they contribute to the productivity driven growth of the export of
manufacturing products. This seems to be a reassuring result and is in our view the way forward for the rest
of Central Europe. As regards intersectoral spillover effects, we found that they are very significant and
economically more important than sectoral spillovers. Indeed intersectoral spillovers constitute the most
important transmission mechanism of spillover effects from foreign enterprises to local firms. FDI in
customer companies had a strongly positive effect on their local suppliers (forward linkage spillover). The
opposite is true however for FDI in the intermediate sectors, which negatively affect the labour productivity
of local firms that use their products. In balance the results suggest that countries in the region should try to
attract FDI in export-oriented manufacturing sectors, that produce consumer products, since this form of

FDI clearly has the most benign effect on the labour productivity of domestic firms.

There is a lot of scope for further research. Further analysis should take selection bias seriously. The
analysis of intersectoral effects needs to be repeated for other countries to test the robustness of the
findings. Probably other effects of FDI also run across rather than within sectors. We think here for
example of exports and total factor productivity. Maybe multinationals do not only learn their local
competitors but also their local suppliers to export. Maybe multinationals also influence total factor
productivity of local competitors and suppliers. More importantly, we think much more theoretical work is
required to understand how precisely foreign direct investment affects the performance of domestic firms in
developing economies. Our findings suggest that intersectoral spillovers deserve much more attention in

this research and that the mechanism by which FDI affect local firms is currently poorly understood.
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Table 1: FDI-flow** to CEEC

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999  2000*
Poland 0 117 284 580 542 1134 2741 3041 4966 6642 10000
Czech R n.a. n.a 983 563 749 2526 1276 1275 2641 4912 6000
Hungary 311 1459 1471 2328 1097 4410 1987 1653 1453 1414 1650
Slovak R 24 82 100 107 236 194 199 84 374 701 1500
Bulgaria 4 56 42 40 105 98 138 507 537 806 500
Romania -18 37 73 87 341 417 415 1267 2079 949 500
Estonia n.a n.a n.a. 156 212 199 111 130 574 222 250
Albania n.a n.a 20 45 65 89 97 42 45 51 92
Slovenia -2 -14 113 111 131 183 188 340 250 144 50

Source: EBRD, 2000, p.74

* estimate

** FDI is calculated as the net flow as mentioned in the balance of payments.
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Table 2: FDI* flows to CEEC in relative terms

Cumulative flow of FDI ~ Flow of FDI per capita (US8)  Flow of FDI per capita

per capita (‘89-99) (in (In % van GDP)

US$)

1998 1999 1998 1999

Poland 518 128 172 3,2 43
Czech R 1447 256 476 4,7 9,2
Hungary 1764 144 140 3,1 2,9
Slovak R 391 70 130 1,8 3,6
Bulgaria 284 65 98 4.4 6,5
Romania 252 92 42 5,0 2,8
Estonia 1115 397 154 11,0 43
Albania 137 13 15 1,5 1,4
Slovenia 701 125 72 1,3 0,7

Source: EBRD, 2000, p.74
* estimate

** FDI is calculated as the net flow as mentioned in the balance of payments.
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Table 3 Sectoral distribution of sample

Nace |obs  Description

1 83 Agriculture, hunting and related service activities
2 3 Forestry, logging and related service activities
11 2 Extraction of crude petroleum and natural gas; service activities incidental to oil and gas extraction

excluding surveying

14 5 Other mining and quarrying

15 113 Manufacture of food products and beverages

16 3 Manufacture of tobacco products

17 41 Manufacture of textiles

18 30 Manufacture of wearing apparel; dressing and dyeing of fur

19 14 Tanning and dressing of leather; manufacture of luggage, handbags, saddlery, harness and footwear
20 25 Manufacture of wood and of products of wood and cork, except furniture; manufacture of articles of
straw and plaiting materials

21 19 Manufacture of pulp, paper and paper products

22 25 Publishing, printing and reproduction of recorded media

23 5 Manufacture of coke and refined petroleum products and nuclear fuel

24 54 Manufacture of chemicals and chemical products

25 34 Manufacture of rubber and plastic products

27 36 Manufacture of basic metals

28 85 Manufacture of fabricated metal products, except machinery and equipment
29 95 Manufacture of machinery and equipment n.e.c.

30 10 Manufacture of office machinery and computers

31 30 Manufacture of electrical machinery and apparatus n.e.c.

32 19 Manufacture of radio, tv. and communication equipment and apparatus

33 18 Manufacture of medical, precision and optical instruments, watches and clocks
34 36 Manufacture of motor vehicles, trailers and semi-trailers

35 8 Manufacture of other transport equipment

36 38 Manufacture of furniture; manufacturing n.e.c.

40 10 Electricity, gas, steam and hot water supply
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45

50

51

52

55

60

63

64

67

71

72

73

74

Sum

61

11

49

41

12

10

13

18

Construction

Sale, maintenance & repair of motor vehicles and motorcycles; retail sale of automotive fuel
Wholesale trade and commission trade, except of motor vehicles and motorcycles

Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods
Hotels and restaurants

Land transport; transport via pipelines

Supporting and auxiliary transport activities; activities of travel agencies

Post and telecommunications

Activities auxiliary to financial intermediation

Renting of machinery & equipment without operator and of personal and household goods
Computer and related activities

Research and development

Other business activities

1084 All sectors

Description of the sample drawn from AMADEUS.
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Table 4 Selected sample statistics

Of which

Ownership Foreign 95% <Foreign 50% < Foreign 10% < Foreign < Local

firms <95% 50% Firms
N° of observations 473 39 395 39 611
Labour productivity 32,452 37,509 32,775 24,120 23,161
Physical Capital 5,085,615 19,575,937 3,998,360 1,607,226 5,616,172
Employment 440 522 446 290 563
Turnover 9,673,073 18,600,000 9,321,350 4,264,862 4,429,215
Scale 1.26 1.76 1.27 0.67 0.85
Technology (intangibles) 102,168 91,691 110,078 32,938 77,832
Export share 0.51 0.58 0.50 0.57 0.44
Days of customer credit 68.0 67.3 67.7 72.9 49.2

Own calculations based on the sample drawn from AMADEUS
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Table 5 The direct effect of foreign ownership on productivity

The dependent variable is labour productivity. K is physical capital, L is employment. F equals 1 for foreign
participation of more than 10%, Fmin equals 1 for minority foreign participation, Fmaj equals 1 for majority
participation, Fmax equals 1 for foreign participation higher than 95%, Fmed equals 1 for majority participation
between 50% and 95%. * is 10% significance, ** is 5% significance and * is 1% significance. In the treatment effects

model we show the treated variable and the treatment variables.

Panel A OLS estimates.

Variable Equation 1  Equation 2  Equation 3
K/L 0.348*** 0.348*** 0.349%**
H/L 0.081*** 0.081*** 0.080%**
Scale 0.332%%* 0.332%** 0.332%%*
Scale? -0.015%*%*  .0.015%**  -0.015%**
10% < Foreign 0.169%*

10% < Foreign < 50% 0.147 0.148
50% < Foreign 0.171%*

50% < Foreign < 95% 0.165%**
95% < Foreign 0.240
Customer credit -0.404***  -0.404***  -0.404%**
Constant y y y
Regional dummies y y y
Sectoral dummies y y y
Year dummy y y y
Adjusted R? 0.541 0.541 0.541

N° observations 1021 1021 1021
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Panel B Treatment effects model

Independent variable Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Equation 6
K/L 0.286%** 0.290%*** 0.360%** 0.281*** 0.290%*** 0.347%%*
H/L 0.065%** 0.067*** 0.084*** 0.071%** 0.073%** 0.097%**
Scale 0.128*** 0.119%** 0.305%** 0.116%*** 0.119%** 0.317***
Scale2 -0.005* -0.004 (0.122)  -0.014*** -0.004 -0.004 -0.014%**
10% < Foreign (F) 1.882%** 1.776%***

50% < Foreign (Fmaj) 1.874%** 1.703%**

95% < Foreign (Fmax) 1.649%** 1.502%**
Customer credit -0.362%** -0.359%%*%* -0.393%%** -0.339%%** -0.339%%* -0.368***
Regional dummies Y Y Y Y Y Y
Sectoral dummies Y Y Y Y Y Y
Year dummy Y Y Y Y Y Y
Treated variable F Fmaj Fmax F Fmaj Fmax
Treatment variables total turnover total turnover and profit margin

Log Likelihood -2015.50 -2001.33 -1532.15 -1568.71 -1559.42 -1203.93
No observations 1021 1021 1021 819 819 819
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Table 6 Spillover effects of FDI in Hungary

The dependent variable is labour productivity. K is physical capital, H is human capital, L is employment. * is 10%
significance, ** is 5% significance and * is 1% significance. In the treatment effects model we show the treated
variable and the treatment variables.

Panel A: Sectoral and intersectoral effects

Independent variable  |Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Equation 6
K/L 0.367*%* 0.368*** 0.375%** 0.267%** 0.278*** 0.357%**
H/L -0.079%** -0.078*** -0.082%** -0.064*** -0.064*** -0.091***
Scale 0.304%** 0.303%** 0.315%** 0.105%** 0.104** 0.295%**
Scale2 -0.012%** -0.012%** -0.013%** -0.003 -0.003 -0.013 %%
Foreign > 10% (F) 0.155%* 1.823%%*
Foreign > 50% (Fmaj) 0.149%* 1.771%%*
Foreign = 95% (Fmax) 0.198 (0.276) 1.622%%*
Sectoral spillover 0.330%* 0.335%** 0.341%** 0.199 0.214 0.256
(0.034) (0.03) (0.028) (0.193) (0.165) (0.125)
Backward spillover -4.257*** -4.247*** -4.230%** -3.774%** -3.671%** -4.234%**
Forward spillover 3.191%** 3.170%*** 3.120%** 2.663*** 2.600%** 3.216%**
Customer credit -0.408*%** -0.407%%* -0.397%%** -0.356%** -0.358*** -0.380%**
Regional dummies Y Y Y Y Y Y
Sectoral dummies N N N N N N
Year dummy Y Y Y Y Y Y
Treated variable N N N F Fmaj Fmax
Treatment variables Total turnover and profit margin
Adjusted R? 0.505 0.505 0.503
Log Likelihood -1612.13 -1598.61 -1251.85
No observations 1021 1021 1021 819 819 819
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Panel B: Is the sectoral effect dependent on absorption?

Independent variable  |Equation 1 Equation 2 Equation 3 Equation 4 Equation 5 Equation 6
K/L 0.366%** 0.367*** 0.366%** 0.266%** 0.276%** 0.355%**
H/L -0.039 -0.038 -0.039 -0.034 -0.032 -0.061%*
(0.119) (0.132) (0.100) (0.175) (0.212)
Scale 0.297*%* 0.297*** 0.297*** 0.101%** 0.100** 0.290%**
Scale2 -0.012%** -0.012%** -0.013%*%* -0.003 -0.003 -0.012%**
Foreign > 10% (F) 0.153** 1.92%%*
Foreign > 50% (Fmaj) 0.149%x* 1.767%%*
Foreign = 95% (Fmax) 0.177 (0.039) 1.603%**
Sectoral spillover 0.093** 0.095%** 0.096** 0.073 * 0.080 * 0.074 *
interacted with H/L  [(0.018) (0.018) (0.017) (0.083) (0.058) (0.091)
Backward spillover -4.211%** -4.200%** -4.18%%* -3.756%** -3.653%** -4.195%**
Forward spillover 3.164%** 3.141%** 3.094*** 2.652%** 2.593 %% 3.206%**
Customer credit -0.412%%* -0.411%%* -0.401%** -0.360%** -0.362%** -0.384%**
Regional dummies Y Y Y Y Y Y
Sectoral dummies N N N N N N
Year dummy Y Y Y Y Y Y
Treated variable N N N F Fmaj Fmax
Treatment variables Total turnover and profit margin
Adjusted R? 0.506 0.505 0.504
Log Likelihood -1611.48 -1597.79 -1251.59
No observations 1021 1021 1021 819 819 819
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Table 7 Openness of sectors according to NACE-codes

Percentage of exports in total turnover NACE code

Otot5 11,40,50,55,71
5tot 10 64,67,74

10 tot 20 01,14,22,52,72,73

20 tot 30 23,45,51,60,63

30 tot 40 21

40 tot 50 02,15,20,28
50 tot 60 25,27,61

60 tot 70 17,24,29,33,35
70 tot 80 36

80 tot 90 16,18,19,31

90 tot 100 30,32,34

Source: Own calculations using input-output tables (HCSO, 2001, cd-rom)
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Table 8 Sectoral spillover effects and the degree of openness

We repeat the regressions of table 6, panel B. We drop foreign ownership = 95% (Fmax), because it proved
not very useful in the previous tables. For readability we only report the direct foreign ownership effect and
the spillover effects

Panel A Closed sectors (export < 33%)

Independent variable  |Equation 1 ~ Equation 2 |Equation 3~ Equation 4
10% < Foreign (F) -0.194 1.681%**
(0.211)
50% < Foreign (Fmaj) -0.154 1.547%%*
(0.327)
Sectoral spillover * H/L | 0.139* 0.133* 0.059 0.051
(0.066) (0.079) (0.398) (0.465)
Backward spillover -5.335%** -5.330%** -5.646%** -6.258***
Forward spillover 1.993%x* 2.047* 1.558 1.800
(0.077) (0.177) (0.121)
Treated variable F Fmaj
Adjusted R? 0.405 0.404
Log Likelihood -556.21 -552.22
N°observations 346 346 285 285
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Panel B Open sectors (33%<export<66%)

Independent variable  |Equation 1 ~ Equation 2 |Equation 3~ Equation 4

10% < Foreign (F) 0.298%** 1.695%**

50% < Foreign (Fmaj) 0.227%* 1.596%**

Sectoral spillover * H/L [ 0.013 0.021 -0.021 -0.018

(0.867) (0.79) (0.828) (0.852)

Backward spillover -3.906*** -3.865%** -1.545 -1.761
(0.205) (0.156)

Forward spillover 4.000%** 3.849%** 2.016%* 1.849
(0.142) (0.187)

Treated variable Foreign Fmaj

Adjusted R2 0.553 0.548

Log Likelihood -598.86 -597.61

No observations 417 417 324 324

Panel C Very open Sectors (66% < export)

Independent variable  |Equation 1 ~ Equation 2 |Equation 3~ Equation 4

10% < Foreign (F) 0.117 1.672%%*

(0.357)
50% < Foreign (Fmaj) 0.189 1.869%%%*
(0.143)

Sectoral spillover * H/L [ 0.26%*** 0.263*** 0.262%** 0.225%**

Backward spillover -4.910%** -4 872%** -4.859%** -3.967***

Forward spillover 4.098%** 4.112%%* 4.365%** 4.014%**

Treated variable F Fmaj

Adjusted R2 0.605 0.607

Log Likelihood -398.5 -390.52

No observations 258 258 210 210
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