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ABSTRACT 
 
The current extensive literature on the home-country employment 
effect of FDI focuses almost exclusively on the case of investments 
from high-income and high labour cost home countries. In our 
paper we analyse the home-country employment effect in Estonia 
as a low- cost medium-income transition economy. The data from 
the population of Estonian firms between 1995 and 2002 was 
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studied with regression analysis and propensity score matching in 
order to construct an appropriate counterfactual for the firms that 
have invested abroad. The results indicate that in general, outward 
FDI had a positive impact on the home-country employment 
growth. Concerning direct investors (domestic firms investing abroad) 
and indirect investors (foreign-owned firms investing abroad), the 
former group had a stronger home- country employment effect due 
to their smaller pre-investment size and because the subsidiaries of 
indirect investors are served from other locations rather than from 
Estonia. The positive employment effect was much stronger in the 
case of investments made after 1999 due to the better macro-
economic performance of Estonia from the year 2000 onwards. 
Services firms demonstrated a stronger home-country employment 
effect than manufacturing firms. Our results imply that the logic of 
the outward investments from low-cost transition and developing 
economies differs from that of high-income countries. 
 
JEL Classification: D21, F23, J23 
 
Keywords: outward foreign direct investments, employment 
effects of FDI, Central- and Eastern Europe, transition. 
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1. INTRODUCTION 
 
The discussion about the home country effects of foreign direct 
investment (FDI) has re-emerged in a new form. Until recently, 
outward foreign direct investment (OFDI) was mainly made by 
firms originating from high-income economies. But the growing 
importance of OFDI from the Asian emerging economies and new 
EU member states in Central and Eastern Europe has created the 
need to analyse the impact of OFDI on the parent firms from those 
countries, and more broadly on their home economies. 
 
The current paper concentrates on the impact of outward invest-
ments on employment in the home country. That has for some time 
been among the most sensitive issues for the policy makers and 
labour organizations in the high-income home economies of 
investors. The public attitude is highly aware of the risk of losing 
jobs in their countries to the target countries of outward invest-
ments. But the whole logic of outward investments from the 
relatively low-cost economies could be different and consequently, 
the employment effect may differ as well. The push and pull 
factors of outward investments from catching up economies are 
dissimilar to investments from high-income countries. There are 
relatively few cases of FDI from catching up countries to high-
income economies and the major target countries are the ones with 
a similar or lower level of economic development (Svetlicic and 
Jaklic 2003). Therefore, in the case of FDI from the catching up 
countries, the labour cost levels of the host and home countries are 
rather similar. Thus, rather than getting access to cheap labour 
resources, the main reasons for establishing foreign affiliates are 
market-related factors, better access to international channels of 
distribution, and better methods of conducting business in the 
transitional high-risk environment. Because the vertical FDI would 
not be used extensively due to the small wage differential between 
the host and home countries of FDI, and the horizontal investments 
are mostly in the non-tradable sectors like services (so that 
production in foreign affiliates cannot substitute for home country 
exports), short-run job losses in the home country due to outward 
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FDI are rather unlikely2. Therefore also policy recommendations 
towards the outward FDI may be different, depending on the 
economic development level of the investors’ home country. 
 
For the above reasons, our paper aims to estimate the impact of 
outward FDI on the home country employment in the case of 
Estonia as an example of a medium-income small new EU member 
state3. Our contribution to the existing literature is threefold. 
Firstly, our paper focuses on the home country employment effect 
in a catching up economy. The mechanism of home country effects 
in these economies has been rather weakly explored. Secondly, we 
analyse the employment effect of outward FDI both in the 
manufacturing and services sector. Due to data availability, the 
majority of previous studies have focused on manufacturing, but 
services appear to play the dominating role in the structure of 
outward investments not only from Estonia but also from the other 
new EU member states (Svetlicic and Jaklic 2003). Thirdly, we 
distinguish between direct investors (domestic firms investing 
abroad) and indirect investors (foreign-owned firms investing 
abroad). This is motivated, especially in the case of transition 
countries, by the fact that that many outward investors are foreign-
owned firms; however, in the analyses of home-country effects of 
employment in general, this distinction seems to have been 
neglected (one exception being the study by Alzinger and Bellak 
1999).  
 
The rest of the paper is organized as follows. The next section re-
views the existing literature on the home country employment 
effects of OFDI. The third section explains the macroeconomic 

                                                 
2 In the short run, vertical outward FDI is expected to result in a job 
loss at home if the labour-intensive operations previously conducted at 
home are repositioned to other countries. In the long run, however, in 
the case of vertical investments, the home-country and host-country 
employment are expected to move together, because the processes of 
both home and foreign affiliates are needed to produce the final 
output. 
3 The GDP per capita of Estonia is at the level of 65% from the EU-25 
average (Eurostat, 2007). 
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role of inward and outward FDI in Estonia. The fourth section 
presents specific aspects of the potential impact of FDI on the 
home-economy employment in a catching-up economy and intro-
duces the research propositions. The fifth section describes the 
research methods used and the sixth section contains an overview 
of the used data and a descriptive analysis. The seventh section 
presents the results of the regression analysis and propensity score 
matching. The last section concludes with policy implications. 
 
 
2. OVERVIEW OF THE EXISTING 

LITERATURE ON THE HOME-
COUNTRY EMPLOYMENT EFFECT 
OF FDI  

 
The impact of outward foreign direct investments on the home 
economy has attracted researchers’ attention already for a couple of 
decades (see a recent literature review in Kokko, 2006, and 
Appendix 1). An important motivation behind the majority of the 
previous studies was the attempt to find an answer to the widely 
spread fear of policy-makers and labour organizations that foreign 
direct investment, especially those made in the developing and 
transition countries, will replace the home country’s production and 
exports, and consequently will lead to reduction of employment at 
home4. Among the researchers of the home-country effect of FDI, 

                                                 
4 As an example, Navaretti et al. (2006) refer to the case whereby the 
Regional Development Committee of the European Parliament 
supported the idea developed by the European Commission to impose 
penalties on the European firms that received support from the EU but 
thereafter relocated their production activities outside of the EU. 
Similar proposals or even decisions have been made by some EU 
member countries — in Italy firms that had relocated a significant part 
of their activities abroad, were excluded from public support to 
exports or foreign investments. Brainard and Riker (1997) point out 
that many US labour organizations opposed the signing of the NAFTA 
agreement because of the fear of job loss in the US due to relocation 
of US plants to Mexico. 
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this process has been called “the relocation process”, which refers to 
the outward FDI as a substitute for domestic employment5. 
 
When analyzing the home-country employment effect of FDI, it is 
most important to take into consideration the motives of foreign 
investors moving abroad. Most widely spread is the distinction 
between horizontal and vertical FDI. Vertical FDI is made by firms 
that geographically fragment their production into stages, typically 
on the basis of factor intensities, exploiting lower factor prices 
abroad or reducing transactions costs by internalizing upstream or 
downstream activities (i.e., suppliers, marketing channels) (Ek-
holm and Markusen 2002; Kokko 2006). If different stages of the 
production process are characterized by different levels of labour 
intensity, a reasonable strategy would be to allocate the stages with 
high labour intensity to countries with low levels of labour costs 
and the stages requiring lots of skills or capital to high-income 
countries. With vertical investments, there is a complementarity 
between a firm’s foreign and home operations, because both are 
needed to produce the good. When one of the activities expands, it 
accordingly causes the expansion of the other activity (Brainard 
and Riker 1997 use the term technological synergy). However, in 
the short run, also substitution between the employment levels at 
home and abroad may take place if an activity previously con-
ducted at home is relocated abroad (Braconier and Ekholm 1999).  
 
In general, firms following the horizontal FDI model expand and 
enlarge their existing advantages by moving their activities abroad. 
Horizontal multinational enterprises (MNEs) are multi-plant firms 
that seek to exploit their existing advantages and replicate roughly 
the same activities in many locations. By this model, the major 
trigger of moving outward is the intention to reap benefits of the 

                                                 
5 It can be called the narrow meaning of relocation. But in addition 
there exists the broad meaning of relocation, used mainly by economic 
geographers, that addresses the issues about the differences between 
firms’ strategies for serving domestic and foreign markets through 
allocating their production to different geographical locations (see 
e.g., literature survey in Pellenbarg et al. 2000). In our article, we use 
the term relocation in its narrow meaning. 
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market opportunities abroad and use the economies of scale effect. 
If the produced good is tradable, we would expect a substitution 
between foreign and home employment: the firm either exports the 
good produced at home to other locations or produces it in its 
foreign affiliates (Braconier and Ekholm 1999). However, in the 
case of non-tradables, no such substitution is possible.  
 
The question whether outward FDI substitutes or complements 
domestic employment has been the subject of a large number of 
empirical studies, which can be divided into two major groups on 
the basis of their findings. The first group consists of mainly earlier 
studies using aggregate level data — imports, wage level etc. (Sachs 
and Shatz 1994; Feenstra and Hanson 1996). The other group of 
studies is based on the cross section or panel data of multinational 
firms investing abroad6. Studies on the home-country employment 
effect have obtained mixed results. The first group of studies dealing 
in detail with the employment effect of FDI found a substitution 
effect between a foreign subsidiary’s activity and its parent’s 
employment (Kravis and Lipsey 1988, Brainard and Riker 1997, 
Braconier and Ekholm 2001, Konings and Murphy 2001, and 
Cuyvers et al. 2005). Several studies have concluded that substitu-
tion occurs between countries with comparable factor endowments, 
which means that low-wage countries are better employment 
substitutes for one another than for parent (high-income) economy 
employment (Brainard and Riker, 1997; Slaughter 2000; Braconier 
and Ekholm, 2001; Konings and Murphy, 2003; Hansson 2005). 
Several studies have shown that U.S. multinationals using the 
vertical FDI model appear to reduce employment at home, relative 
to production, by allocating labour-intensive stages of their pro-
duction to their affiliates in developing countries (Brainard and 
Riker, 1997; Slaughter, 2000; Blomström et al. 1997). Konings and 
Murphy (2003) also concluded that labour substitution is more likely 
to take place when factor proportions are different in various 
locations and vertical FDI prevails. 
 

                                                 
6 See e.g., Kravis and Lipsey (1988), Slaughter (1995), Konings and 
Murphy (2003), Braconier and Ekholm (2001), etc. 
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The second group of empirical works has concluded that the comple-
mentary effect prevails, which means that the positive employment 
effect from a foreign affiliate’s activity was detected (Lopez-de-
Silanes et al. 1996, Feenstra and Hanson 1996, Lipsey et al. 2000, 
Markusen 2002). The logic behind this is that the opportunity to invest 
in a low-cost host country could increase the firm’s competitiveness, 
promote its use of economies of scale, and reduce its costs, which may 
lead to an increase in home-country employment (i.e., the case of 
vertical investments). What we seem to be seeing here is — as 
Ekholm and Markusen (2002) called it — that a “scale effect” domi-
nates over a “substitution effect” for the parent country’s firms and the 
parent country’s employment. It was revealed, for example, in the 
North American car industry by Lopez-de-Silanes et al. (1996). Re-
search on Japanese firms likewise revealed that their home-country 
employment is growing by investing abroad (Lipsey et al. 2000). It 
was explained as the result of allocating labour-intensive production to 
developing countries, which allows increasing supervisory and ancil-
lary employment at home to service foreign operations. Braunerhjelm 
and Oxelheim (2000) proposed that in industries based on Swedish 
raw materials, horizontal outward FDI has a complementary effect on 
home employment7. 
 
Thus the analysis of the employment effect of horizontal and ver-
tical type of investments has produced mixed results. We can 
summarize that the effect of outward investment on home employ-
ment depends at least on eight groups of factors: the motive of 
investment (horizontal versus vertical); the income gap between 
the home and host country (North-North, North South, South-

                                                 
7 Finally, there also exists a third group of studies providing an inte-
resting combination of the win-win type of employment effect 
(Feenstra and Hanson, 1996, Markusen, 2002) insisting that outward 
investments can raise the demand and wages for skilled labour in both 
the parent and host country. This is the result of the differences in 
labour demand in both countries. Activities transferred by multi-
nationals to low-cost countries are unskilled-labour intensive from the 
point of view of the home economy, but skilled-labour intensive from 
the point of view of the host country. Therefore in this case the 
outcome may be positive for both countries. 
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South and South-North types of investment — Kokko, 2006); the 
differences in factor intensities (Braconier and Ekholm 2000); the 
size of the parent company (Pennings and Sleuwaegen 2000); 
sector-specific aspects (Braunerhjelm et al. 2005, Oxelheim and 
Thulin 2005); the home country’s labour market regulations 
(Dewit et al. 2004); the size of the home economy; and access to 
the global networks (Pennings and Sleuwaegen 2000).  
 
 
3. THE MACROECONOMIC ROLE  

OF INWARD AND OUTWARD FDI 
IN ESTONIA 

 
Estonia is a transition economy that has been following an extre-
mely liberal economic policy and implementing radical economic 
reforms, which has produced rapid economic growth. Estonia is 
known for having attracted substantial amounts of inward FDI. For 
instance, in 2005, its ratio of inward FDI stock to the GDP reached 
102 per cent (see Table 1). 
 
Table 1. The importance of inward and outward FDI in the Estonian 
economy 
 
Indicator 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Inward FDI 
stock as % of 
GDP 

18.4 24.0 31.3 47.0 47.9 53.5 54.0 68.2 81.6 102.0

Outward FDI 
stock as % of 
GDP 

2.4 4.5 3.4 5.4 4.7 7.5 8.6 10.0 11.5 15.8

FDI inflows 
as % of gross 
fixed capital 
formation 

12.5 19.4 34.6 22.0 27.9 33.6 14.3 35.0 30.2 76.6

FDI outflows 
as % of gross 
fixed capital 
formation 

3.3 10.1 0.4 6.1 4.4 12.6 6.5 5.8 8.4 16.1

Source: The authors’ calculations based on the data from the Bank of 
Estonia. 
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By the inward FDI stock to the GDP ratio (and also by the per 
capita stock of FDI), Estonia is ranked ahead of other locations for 
FDI in the Central European region (World Investment Report 
2005, 2005). Foreign investments have been used by Estonian 
firms as a market entry method only since 1996 (see Figure 1). The 
major difference in behaviour has been between the manufacturing 
and service sector firms. In the case of manufacturing firms, the 
outward investments have played a less important role than in the 
case of firms from the service sector. The Estonian extremely 
liberal foreign trade policy combined with free trade agreements 
with all major trading partners has provided Estonian firms with 
good opportunities to use exports to enter foreign markets. The 
geographical proximity of major export markets and the production 
cost advantage of Estonia have been the additional factors for 
keeping production at home. The role of outward investments of 
Estonian manufacturing firms was mainly to support the export 
process by creating different distribution subsidiaries in neigh-
bouring countries8. 
 
Investment as a market entry method is, hence, mainly associated 
with the Estonian service sector. Domestic competition in several 
services — banking, leasing, real estate, transport — has been very 
strong, supporting relatively quick accumulation of specific assets 
(professional skills, specialised know-how and customised 
services) that are needed in providing soft services. However, due 
to the specific aspects of internationalisation in services, the rapid 
market growth aimed at by Estonian service providers required 
direct transfer of their services closer to their foreign customers. 
Particularly active were Estonian banks, who moved first to Latvia 
and then to Lithuania. This created the first significant outflow 
boom in 1997 with outward FDI totalling at EUR 122 million (see 
Figure 1). 

                                                 
8 That is confirmed by the survey of foreign investors, according to 
which the investments had a strong effect on the exports of the parent 
company (Varblane et al. 2003). 
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After the Russian 1998–1999 crisis, a major change occurred in the 
business strategy of Estonian companies investing abroad. Due to 
difficulties in their financial situation, the majority of Estonia’s 
outward investors, mainly banks and insurance companies, were 
acquired by foreign firms. Consequently, Estonian direct outward 
FDI projects were transformed into indirect ones managed by 
foreign-owned firms. In addition, direct investors — domestically 
owned firms in Estonia — reduced their activities in the neigh-
bouring countries, particularly in Russia and Ukraine. A new wave 
of growth of outward FDI from Estonia gradually started in the 
year 2000 and peaked in 2005 with 15.8% of Estonian GDP and 
16.1% of gross fixed capital formation (Table 1), which is the third 
highest figure among the new EU member states after Cyprus and 
Malta, and is ahead of other CEE countries (UNCTAD 2007)9. Out 
of all outward investments in 2005, services formed 95%, the 
major host countries being Latvia and Lithuania. The relatively 
high role of outward FDI in the Estonian economy and the latter’s 
specific features — a high role of indirect investors and services — 
explain why Estonia could be an interesting case for studying the 
home-country effects of FDI made by low-income economies. 
 
 
4. RESEARCH PROPOSITIONS 

ABOUT THE HOME-COUNTRY  
EMPLOYMENT EFFECT OF 
OUTWARD FDI FROM ESTONIA 
AS A CATCHING UP ECONOMY  

 
The findings about the home-country employment effect of OFDI 
presented above in the literature review section should be treated 
with caution as they have been addressed entirely from the point of 
view of investors coming from high-income economies. Moreover, 

                                                 
9 In 2005, the ratio of the stock of outward FDI to GDP was 28% in 
Cyprus, 24%in Malta,5.3% in the Czech Republic, 9.3% in Hungary, 
and 2.4% in Poland (own calculations based on data from UNCTAD, 
Foreign Direct Investment database, and Eurostat).  
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they cover the period until the late 1990s at best, which means that 
in the period they study, the process of EU enlargement had not 
started yet and multinationals from high-income countries had only 
marginal involvement in Central and Eastern Europe. Therefore 
conclusions of research results like “relocation of Belgian firms to 
Central and East European countries does not take place on 
average and their estimated effects are quite small“ (Konings and 
Murphy 2003, pp. 11) should be approached with caution as they 
are looking at the past and fail to consider the dynamic aspect of 
market entry.  
 
On the basis of surveys that have been reported in a number of 
studies (e.g., Lankes and Venables 1996, Abraham and Konings 
1999) it seems that rather than the low wage costs, the main 
driving forces for investing in Central and Eastern Europe in the 
1990s were the the opportunities to achieve first mover advantages 
and to get access to a growing market. Thus, the horizontal FDI 
dominated. Rather than relocation of economic activities to CEE 
countries, these investments usually implied further growth and job 
gains in the home firms. 
 
One could expect that the push and pull factors of the outward 
foreign direct investments from Estonia and other catching up 
economies are different by comparison with those from high- 
income countries. Previous research has revealed that there are 
relatively few cases of horizontal FDI from catching up countries 
to high-income economies, or the so-called South-North type of 
investments (Svetlicic and Jaklic 2003). The major target markets 
for outward investments from the new EU member states are 
countries with similar or lower levels of economic development, 
hence we are talking about the South-South type of investments. 
The likely reason is that domestic firms investing abroad from the 
catching up economies have only few firm-specific advantages 
based on technologies, intellectual property, brand names etc. that 
could be exploited profitably in developed markets (Kokko 2006; 
Varblane et al. 2003). Rather, the specific competence of those 
firms lies in their market-specific knowledge about the neigh-
bouring catching up economies, their better access to the inter-
national channels of distribution, and their better methods of 
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conducting business in the transitional higher-risk environment 
(Svetlicic and Jaklic 2003). For example, Estonian firms have 
reported this type of competence from their long-lasting experience 
in the neighbouring markets of Latvia, Lithuania, Russia and 
Ukraine (Varblane et al. 2003).  
 
On the other hand, the EU catching up economies have relatively 
similar levels of production cost and rapidly growing domestic 
markets. In one of the few previous studies about the impact of 
outward FDI on Estonia, a survey was conducted among 70 
enterprises (Varblane et al. 2001, Table 2). The results indicated 
quite clearly that the main reasons for establishing foreign 
affiliates were market related factors rather than getting access to 
the cheap labour resources. It was explained by the relatively 
similar level of labour costs in Estonia and the target countries of 
Estonian outward FDI (mainly the other Baltic States — Latvia 
and Lithuania). Therefore vertical FDI would not be extensively 
used, as the wage differential between the home and host country 
is relatively small. 
 
Table 2. Overview of the results of the surveys of foreign investors on the 
home-country employment effect in Estonia, 2001 
 

 Over-
all 

Direct 
inves-
tors 

In-
direct 
inves-
tors 

Manu-
fac-

turing 

Trade Fi-
nance

Ser-
vices 

Estimation on the 
success of invest-
ment, % of 
respondents 

64.6 62 65 60 65 58 72.5 

Effect on employ-
ment of the parent 
company a) 

3.19 3.05 3.23 3.36 3.09 3.50 2.95 

Have you gained 
access to cheaper 
inputs, % of 
respondents 

32 33 25 36 19 20 41 

 
Source: The authors’ calculations based on the survey of foreign investors 
(see Varblane et al. 2001). 
a) On a 5-point scale: 1 —  not important…5 — very important. 
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Another factor emphasized by Varblane et al. (2001) was the 
relatively low share of the manufacturing sector in the Estonian 
investments made abroad. This is again very typical of the outward 
FDI from all Central and East European countries. Because most 
investments are related to non-tradables (services), among the 
market entry motives gaining a market share plays a more 
important role than moving production to locations with cheaper 
inputs. However, even in manufacturing, the level of labour costs 
is not an important motive. In addition, in the case of services, 
following the customers is also a very important motivation for 
going abroad. Therefore it could be reasonable to expect that the 
horizontal type of FDI dominates and cost reduction as a motive to 
invest may play a smaller role by outward investments from 
Estonia. As horizontal investments are mostly in the non-tradable 
sector like services, the production in foreign affiliates cannot 
substitute for the home-country production or home- country 
exports. 
 
Hence it is reasonable to expect that making horizontal FDI into 
neighbouring catching up economies is the first stage of foreign 
market entry by investing from those countries. In general, the 
expectation is that the complementary effect will prevail, which 
means that investments abroad will create additional jobs at home. 
Horizontal FDI into neighbouring catching up economies is likely 
to help increase the market share in the host country which 
requires enlarged production at home and thereby facilitates 
employment growth. Thus, our first research proposition would be 
as follows. 
 
Proposition 1: Outward investments from Estonia affect home 
employment positively. 
 
When analysing the home-country effect of outward FDI from 
Estonia as a representative of catching up economies, the important 
role of indirect investors should be taken into consideration. In 
fact, a large part of these countries’ outward investments are made 
by firms which themselves are subsidiaries of foreign companies. 
We call such investments “indirect FDI” in order to distinguish 
them from “direct FDI” made by domestic-owned firms (see the 
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discussion about indirect investors in Svetlicic and Jaklic 2003). 
Any distinction between direct and indirect FDI is justified only if 
their impact on the home economy differs. Alzinger and Bellak 
(1999) have shown on the example of Austria that, based on their 
competitive advantage, these two types of investors develop 
different entry strategies into Central and Eastern European 
markets. Foreign-owned firms (indirect FDI) were much more of 
the horizontal type and used their Austrian affiliates with their 
specific market know-how as bridgeheads to enter Central 
European markets. Direct FDI firms, on the other hand, were more 
of the vertical type and improved their domestic and foreign 
employment simultaneously by using the internal division of 
labour. But in their case, the home country was again a high-
income economy, which explains the use of vertical FDI by direct 
investors. 
 
In the case of Estonia, the average size of direct investors investing 
abroad is smaller than the average size of indirect investors (see 
footnote 25). Due to their generally smaller size, the ability of 
direct investors to divide and allocate various parts of the value 
chain activities in various countries seems to be weaker than that 
of indirect investors; therefore also the home job loss due to 
outward FDI is less likely in the case of the former group. In 
addition, the relative importance of outward investments for the 
direct investors is much greater, as they need to control the process 
of foreign market entry with investments from their home 
headquarters. It could require employment of additional white-
collar workers by Estonian parent companies in order to coordinate 
the use of distribution channels, sales promotion, advertising, 
logistics etc. For indirect investors, the situation is different as they 
may rely on their parent company’s resources, nor are they 
constrained to use only the resources of the subsidiary located in 
Estonia. A previous study on motivation of outward investments 
from Estonia also revealed differences between direct and indirect 
investors (Varblane et al. 2003). Additionally, there is already 
some evidence from the late 1990s that in conjunction with the 
growing political and economic stability in Central European 
transition economies, multinationals from the EU are switching 
over to the use of more vertical FDI (Radosevic et al. 2003). 
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All the abovementioned arguments allow us to expect that the 
impact of outward investments on employment in Estonia differs 
between indirect and direct investors. As indirect investors could 
rely more on the global resources of their mother company and 
their motives may be more orientated towards the vertical FDI, 
their employment effect in Estonia could be weaker than that of 
direct investors. Consequently, on the basis of the previous 
discussion, the following research proposition can be outlined. 
 
Research proposition 2: The employment effect of outward 
investments differs for direct and indirect foreign investors. The 
home country employment effect for direct investors is expected to 
be positive and stronger than that for indirect investors. 
 
However, the employment effect may also be sector-specific and 
depend on the labour content, skills and technology, or scale 
intensity of the sector. Currently the impact of OFDI on employ-
ment by the service sector is particularly weakly covered. So we 
intend (and our data allows us) to additionally investigate the effect 
of relocation in the service sector. The stylized view is that 
horizontal South-South type of FDI is more commonly found in 
services like construction and hotels than in manufacturing (Kokko 
2006). In catching up economies, the structure of outward FDI is 
primarily service-oriented and the main target countries have 
similar or lower income levels. But instead of the traditional 
expectation that the flows of intermediate inputs in those activities 
are relatively limited and that production in the home country will 
benefit relatively little from it, one can expect that investments in 
services between catching up economies may influence home 
employment positively as well. The size of firms in services in 
catching up economies is typically rather small, which means that 
investments into neighbouring economies will require additional 
white-collar jobs — in order to manage the process of increasing 
the complexity of service provision. Because services are non-
tradable, in case of outward investments in the service sector, the 
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production in foreign affiliates cannot substitute for the production 
at home and the exports from home to the FDI target countries10. 
 
Research proposition 3: The home employment effect of outward 
investments from Estonia is expected to be stronger in services 
than in manufacturing. 
 
 
 
5. FRAMEWORK FOR THE  

EMPIRICAL ANALYSIS 
 
We next present our regression model for analyzing the impact of 
outward and inward FDI on firm-level employment growth. In the 
existing literature, different approaches have been used for 
estimating the impact of inward or outward FDI. They can be 
grouped as follows. First, in some studies the inference is based on 
the regression of the employment growth at firm level derived 
from the firm growth model of Jovanovic (1982) and Evans 
(1987); the independent variables include the firm size, age and 
other controls (Heshmati 2001). The positive coefficient indicates 
that firms with inward or outward FDI experience faster than 
average growth. Secondly, many studies have followed the static 
labour demand model, where employment depends on the value 
added or sales, and wage (in many cases both in the parent and 
affiliates)11. Both levels and first differenced forms are used. In 
this case, if the dependent variable is the (growth of) parent 
                                                 
10 However, nor would we expect a negative effect in manufacturing. 
Many of the Estonian investments are made to the two other Baltic 
States — Latvia and Lithuania. Because the markets are small and 
well integrated, most of the producers have chosen to concentrate their 
production into one country to achieve economies of scale (Varblane 
et al. 2001). Thus, the purpose of investing abroad is probably not to 
start production abroad.  
11 In many studies, the list of independent variables includes just the 
sales or value added of the parent but not wages (Blomström et al. 
1997, Mariotti et al. 2003). The dynamic labour demand model has 
been used for the analysis of relocation by Bruno and Falzoni (2000). 
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employment, the positive coefficient of the outward FDI dummy, 
or the number of employees in foreign affiliates, indicates that 
outward FDI increase the labour intensity of the parent’s 
operations (Mariotti et al. 2003). Many studies have focused their 
inferences about the employment effects of FDI on the elasticities 
of parent employment to wages in its affiliates and in the parent 
itself (e.g., Konings and Murphy 2001, Braconier and Ekholm 
1999). The positive impact of a foreign affiliate’s wage on the 
home-country employment indicates a substitution effect (pro-
duction is relocated from the affiliate to the parent if ceteris 
paribus the wage level of the affiliate increases), while the 
negative coefficient of the affiliate’s wage indicates that employ-
ment in the affiliate and the parent are complementary (because of, 
for instance, the vertical decomposition of the value chain so that 
different production stages take place in different locations). 
 
Finally, several studies have considered that similarly to inward 
FDI also outward FDI is implemented by relatively more suc-
cessful firms, so that any changes in the firm’s performance after 
undertaking FDI (increased productivity, growth of employment or 
skill level of labour) need not have been caused by the FDI, but 
might have occurred in any case, even without the FDI. In this 
case, FDI is rather a sign of good performance than its ultimate 
cause. Thus, comparing merely the change in firms’ employment 
growth after becoming MNEs with their earlier employment 
growth will not give evidence of the causal effects of outward FDI 
as the firms may have been affected by other factors than FDI. 
Thus, we would rather be interested in finding an answer to the 
question, “What would have happened to the firms that invested 
abroad (the ‘treated’ firms) if they had not invested (i.e., if they 
had not received the ‘treatment’)?” Such an outcome is not 
observable in case of non-experimental nature of data and is called 
‘counterfactual’. That selectivity issue is tackled by constructing 
an appropriate control group for the foreign investment firms from 
among such firms without foreign investments who are as similar 
as possible in several dimensions. Usually, propensity score 
matching is used for that purpose (Barba Navaretti et al. 2006).  
 



 Jaan Masso, Urmas Varblane, Priit Vahter 

 

22 

Our estimation strategy was driven by the particular data available 
to us; namely, because the dataset included no exact information 
on the affiliates in the country where they are located, i.e., we did 
not know the affiliate’s wages, employment, what type it was 
(whether it was a production or selling unit), etc. Given that,  
our interpretation of the employment effect of OFDI followed from 
the sign of the OFDI dummy variable in the regression. Thus,  
we first estimated the following regression model where the 
dependent variable is the logarithmic employment growth, 

1,,, loglog −−=∆ tititi NNn , where tiN ,  is the number of 
employees in firm i  at time t  and the lower-case letters denote the 
natural logs of variables, i.e. titi Nn ,, log= . The model of a firm’s 
growth from Jovanovic (1982) and Evans (1987) implies  
that a firm’s growth at time t is a function of its size and age 
(labelled as A , titi Aa ,, log= ) at time τ−t , i.e., if we  
measure a firm’s size with its number of employees, then 

( ) ittititi uNAFn +=∆ −− ττ ,,, ,ln , where F  is some twice 

differentiable function and tiu ,  is the error term. We regress the 
firm-level employment growth on various firm characteristics (age, 
size, etc.) lagged by two periods (i.e., 2=τ ). According to Faggio 
and Konings (2003), this specification is more robust to possible 
measurement errors in the firm’s size (e.g., employment). Using a 
flexible translog functional form for the function ( )F  (e.g., the 
second-order approximation), the relation can be written down as 
 

(1) 
2,2,5

2
2,42,3

2
2,22,10, −−−−−− +++++=∆ tititititititi anaannn αααααα . 

 

When adding various other firm-level and industry-level variables 
that are likely to affect the employment decision as well as various 
dummies, the equation to be estimated becomes as follows: 
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(2)  

tititi

titititi

tititititititi

uXSTATE
INFDIOUTFDIINFDIOUTFDI

anaannn

,,,9

,,8,7,6

2,2,5
2

2,42,3
2

2,22,10, log

+++

+×+++

++++++=∆ −−−−−−

βα
ααα

αααααα

 

In this equation, OUTFDI  and INFDI  are dummies that equal 
1 if and only if the firm has respectively made outward FDI or has 
received inward FDI. The interaction term of the two variables 
distinguishes the intermediated FDI (indirect FDI) from the 
outward FDI made by domestic companies (direct FDI). STATE  
is the dummy for state firms. Thus, the comparison group is 
domestic private firms without FDI. We note that we do not 
include in the equation the change in the firm’s output, thus the 
value of the dummy for outward investment indicates the effect on 
the parent’s employment growth; otherwise, if the parent’s output 
growth were included, the OFDI parameter would show the impact 
of OFDI on the change of the parent’s labour intensity. The vector 

( )itititi RTIZX ,,,,, =  includes the vector of firm-level variables 

( tiZ , ), dummies for 1-digit industries ( iI ), years ( tT ) and 5 

geographical regions of Estonia ( iR ), while tiu ,  is the error term. 

The vector of firm-level variables tiZ ,  includes the dummy for 
exports, the log of average labour costs per employee, the log of 
labour productivity calculated as the ratio of value added (sales 
minus intermediate inputs) to the number of employees12 and 
capital intensity (log of the ratio of fixed capital ratio to the 
number of employees). The definitions of the variables can also be 
found in Appendix 2. 
 
When implementing our estimations, we considered different 
estimation issues. Firstly, in order to control for the entry into and 
exit from the sample, a 2-step selection model was also estimated 
in order to control for the selection bias resulting from the non-
                                                 
12 This particular measure of labour productivity is preferable to the 
more commonly used ratio of sales per employee, since we have in 
our sample firms from different economic sectors. 
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random entry and exit 13. Given that, our dataset includes the 
population of Estonian firms, the inclusions in and exclusions from 
the sample being due to “true” entry and exit, while in other 
studies the selection bias has also been due to the construction of 
the sample, e.g., the application of size threshold to the firms to be 
included in the sample (Heshmati 2001). In our case, controlling 
for the entry and exit is motivated by the stylized fact that a firms’ 
survival probabilities depend on such characteristics as its age, 
size, etc. Therefore an analysis of the growth rate based only on 
surviving firms would give biased results. In the 1st step, the firm’s 
survival model was estimated as tititi wz ,,,* ηγ += , where γ  is 

the vector of parameters, tiw ,  is the vector of explanatory 

variables, ti ,η  is the error term and tiz ,*  is a latent variable; tin ,∆  

is observable only in cases when 0* , >tiz . Then, using the 
estimated parameter values, the inverted Mill’s ratio was 
calculated. The inverse Mill’s ratio was then added to the 
regression that included only the surviving firms (i.e., those 
observed both at time t  and 2−t ; i.e., without entrants and 
exits). Another estimation issue we needed to solve was how to 
reduce the estimation results being impacted by a small number of 
outliers that are likely to exist in firm-level micro data. For that 
purpose we used the robust regression analysis14. 
 

                                                 
13 For earlier estimations of this kind, see, for example, Heshmati 
(2001). 
14 The robust regression begins by fitting the regression, calculating 
Cook’s D statistic and excluding any observation with D larger than 1. 
Thereafter an iterative procedure is applied, by which case weights are 
calculated on the basis of absolute residuals and regression is run 
again using these weights; the procedure stops when the weights 
converge (StataCorp 2003). In the probit model, the possible impact of 
a small number of outliers on the results was considered by excluding 
from the dataset observations that fell below the lower 0.5% percentile 
or above the 99.5% percentile of the size distribution of the conti-
nuous independent variables. 
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In order to infer more about the possible causal effects, besides the 
regression analysis, we also use propensity score matching. The 
fundamental problem in the evaluation literature is that the 
counterfactual outcome — in our paper, the case if a firm had not 
invested abroad — is not observable. However, we can try to 
construct a control group that is as similar as possible to the 
outward investors (the treatment group) before the treatment. 
Inevitably, due to the non-experimental nature of our data, this is 
not a true counterfactual but simply a step that allows us to go a bit 
beyond a simple comparison of means, or a simple least squares 
regression analysis. Note that not all firms without foreign 
affiliates are suitable for such a comparison group, because the 
selection into outward FDI is likely to be non-random. Comparing 
the change in employment of those firms that undertook outward 
FDI with that of all non-OFDI firms need not show causal effects, 
as these groups differed significantly even before the time of 
investment. We do not know if these differences after undertaking 
FDI by the first group are due to being a firm with or without 
foreign affiliates, or due to some other observable or unobservable 
characteristics of the firm (size, managerial excellence, etc). Thus, 
in estimating the effects of FDI, the regression approach based on 
OLS or other simple techniques may lead to misleading conclu-
sions. There may be a well-known endogeneity problem in this 
specification used above that the explanatory variable tiOUTFDI ,  
above is correlated with the error term (Smarzynska Javorcik 2004, 
Smarzynska Javorcik and Arnold 2005). This results in 
inconsistent estimate of the effect of engaging in outward FDI in 
case of OLS. One possible partial remedy would be to use the 
instrumental variable approach. However, good instruments for 
FDI decisions are hard to find. A useful alternative to the 
regression approach is the matching approach, or more precisely, 
propensity score matching (PSM) (Rosenbaum and Rubin 1983, 
Caliendo and Kopeinig 2005). There is an increasing number of 
papers addressing the effects of FDI by using the PSM (e.g., Barba 
Navaretti and Castellani 2004, Huttunen 2005). 
 

The core idea of PSM is that the bias due to differences in the 
characteristics of the OFDI and non-OFDI group is reduced if the 
comparison of outcomes (in our case, change in employment) is 
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made by using firms that have invested abroad and a control group 
of national firms which are as similar as possible to the later MNEs 
(firms with OFDI) in their observed characteristics, gathered in 
vector X, before the first group’s firms became multinational. The 
PSM method gives a way to summarize a number of characteristics 
of firms into a single variable indicating the probability of making 
outward FDI, or the propensity score. The propensity score is 
estimated by using a probit model where the dependent variable is 
a dummy variable (at time t) indicating new outward investors 
( tiNEWOUTFDI , )15 and independent variables are included in 

the abovementioned vector of observable variables 1, −tiX  (at time 

1−t 16) that may affect the choice of investing abroad: 
(3) )()1( 1,, −== titi XFNEWOUTFDIP  
 
This new variable is computed both for the firms switching from 
the status of ‘national’ to ‘multinational’ and for the firms that stay 
‘national’. Then each new multinational firm is paired with its 
nearest neighbour(s) among the national firms in terms of the 
propensity score. In this way, the counterfactual ‘what if’ has been 
built. Different matching algorithms have been proposed. We use 
the nearest neighbour matching (the treated firm is matched with 
that firm from the comparison group that is closest in terms of 
propensity score) and Kernel matching algorithm (weighted 

                                                 
15 It means that we focus only on the first time when an investment in 
a foreign country is made, leaving out the cases when an additional 
investment is made into another location. The earlier papers seem to 
have followed the same approach. Secondly, some earlier papers have 
analyzed the case of multiple treatments where there are more than 2 
outcomes, e.g., not investing, investing in developing countries, and 
investing in developed countries. Multinomial logit is used in this case 
to derive the propensity scores (Barba-Navaretti et al. 2006).  
16 In the probit model, the possible impact of a small number of 
outliers on the results was considered by excluding from the dataset 
observations that fell below the lower 0.5% percentile or were above 
the 99.5% percentile of the size distribution of the continuous inde-
pendent variables. 
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averages of all firms in the comparison group are used to construct 
the counterfactual17).  
 
Then, as a following step, the average treatment effect on treated 
( ATT ) is calculated (Caliendo and Kopeinig 2005), which can be 
written down as 
 

(4) control
st

streated
st

s
PSM nnATT ++ ∆−∆= , 

 

where the first term on the right-hand side is the mean employment 
growth of treated firms (new multinationals) and the second term is 
a weighted mean of employment growth for the counterfactuals 
over the same period of time. The symbol s  denotes the time  
over which the employment change is calculated (e.g. 

ttt nnn −=∆ ++ 22
2 ).  

 
Arnold and Javorcik (2006) also ensured that the matched control 
observations came from the same industry and year. Indeed, we 
might wish the control observations to be from the same year, for 
instance, due to changing macroeconomic conditions; it is also 
reasonable to expect that manufacturing firms are matched with 
other manufacturing firms, not with firms from other sectors. We did 
not use the approach of Arnold and Javorcik (2003). Instead, we 
implemented matching in a panel, and controlled for time and sector 
dummies in the propensity score estimation. In this way, we 
indirectly controlled for years and sectors in the matching18. As a 
robustness check, we also implemented the matching and calculation 
of ATT  separately year by year, and separately for the manu-
facturing and services sectors.  However, the number of treatment 
observations (firms with new outward FDI) is not really large 
enough in any distinct year. For the implementation of the propen-
sity score matching we used the program psmatch2 by Leuven and 
Sianesi (2003). 

                                                 
17  In case of Kernel matching, the Epanechnikov kernel has been 
used, the bandwidth having been set at 0.06. 
18 We thank Holger Görg from the University of Nottingham for 
discussions on these issues. 
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6. DATA DESCRIPTION AND  
PRELIMINARY DATA ANALYSIS 

 
The firm-level panel dataset we use combines the Estonian Busi-
ness Register balance sheet and income statement data of all Esto-
nian firms with the dataset from the Bank of Estonia on firms that 
have outward FDI. Our dataset covers the years 1995–2002 and 
has information about the whole population of Estonian firms — 
that is, of up to 41,000 firms per year, including the primary sector, 
manufacturing, construction and services. Our panel data also 
includes information about the type of ownership and the presence 
of outward investments, which allows us to distinguish between 
four main types of firms in Estonia:  
a) domestically owned firms that have not invested abroad; 
b) domestically owned firms that have invested abroad (direct 

investors); 
c) foreign-owned firms that have not invested abroad from 

Estonia; 
d) foreign-owned firms that have invested abroad from Estonia 

(indirect investors). 
Many of the previous studies on the home country effect of FDI 
have had access to better data including also more detailed 
information on the affiliates, e.g., the employment and wages in 
affiliates at different locations (Braconier and Ekholm 1999, 
Konings and Murphy 2001). We can basically calculate just a 
foreign investment dummy variable. However, the uniqueness of 
our dataset is that it originates from a low-cost (middle-income) 
transition economy, while in previous studies the parents have 
always been from relatively high-income countries. 
 
The descriptive statistics of the variables used in the regression 
analysis are presented in Appendix 2. We can notice rather large 
variation of the firm-level employment growth relative to its mean 
value. This means that the growth rates of individual firms differ 
remarkably and an individual firm’s performances are very 
idiosyncratic (even in declining industries there are growing firms 
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and vice versa)19. The same can be said about the profit-to-sales 
ratio. About 15% of the firms in our dataset have at least some 
exports, 7% are foreign-owned, and 1% are state-owned firms. The 
average annual wage of 2,321 euros per employee indicates a 
rather low level of labour costs; however, we should mention that 
this figure is not adjusted for working hours. 
 
Table 3 provides a summary of the Estonian firms’ investing status 
at the beginning, in the middle and at the end of the sample period. 
The number of firms with direct or indirect outward FDI (second 
or fourth row respectively inside separate sections of the table) 
increased during the analysed period (1996–2002) 4.4-fold from 63 
to 274 firms. Even in the case of the latter figure we can consider 
our sample of outward investment firms to be rather small. A 
major growth occurred among the business service group, where 
between 1996 and 2002 the number of firms with OFDI increased 
from 43 to 218. In 2002, 56 outward investors belonged to manu-
facturing, 11 to construction and 218 to services. The low share of 
manufacturing firms investing abroad is likely to be the consequence 
of the relatively small differences in the production cost levels 
between Estonia and its main host countries of FDI — Latvia and 
Lithuania20. However, the outward investors of the manufacturing 
industry tend to be larger firms than those of the services sector in 
terms of the number of their employees based in Estonia (Table 4). 
Roughly one third of those firms are indirect outward investors and 
two thirds are direct outward investors. The proportion of direct 

                                                 
19 This in reflected in the fact that typically of developed market eco-
nomies, in each year about 10% jobs are created and 10% destroyed, 
the aggregate net employment growth not being very different from 
0% (Faggio and Konings 2003). 
20 In 2002, according to our database, Estonian firms had in total 463 
affiliates abroad, of which 182 (39%) were in Latvia and 112 (24%) in 
Lithuania. The share of affiliates in the EU15 countries was a mere 
12.5%. Thus it is also not possible to analyze the effects of the South-
South type of investments (the target country is another low- income 
country) vis-à-vis the South-North type of investments (the target 
country is a high-income one), because there simply is not enough 
variation in the destination country at the moment. 
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investors is somewhat lower in manufacturing (59% of all investors) 
and higher in construction and services (67–73%). The relative share 
of firms with OFDI is still rather low — roughly up to 1% of all firms. 
 
 

Table 3. Number of firms by sector, and presence of inward and outward 
FDI, 1996–2002 
 

Number of firms Per cent of firms Inward 
FDI 

Out-
ward 
FDI 

Sector 
1996 1999 2002 1995 1999 2002

No No 3292 3712 4390 91.2 88.6 88.5
No Yes 15 26 33 0.4 0.6 0.7
Yes No 296 428 517 8.2 10.2 10.4
Yes Yes 

Manu-
facturing 

5 24 23 0.1 0.6 0.5
No No 1748 2089 2606 97.4 97.4 97.2
No Yes 6 8 8 0.3 0.4 0.3
Yes No 40 47 63 2.2 2.2 2.4
Yes Yes 

Construction

0 1 3 0 0 0.1
No No 8250 10847 11703 93.5 92.9 92.1
No Yes 18 41 64 0.2 0.4 0.5
Yes No 553 762 911 6.3 6.5 7.2
Yes Yes 

Wholesale 
and retail 
trade; hotels 
and restau-
rants 4 20 32 0 0.2 0.3

No No 1424 2115 2800 93.1 92.8 93.1
No Yes 10 13 21 0.7 0.6 0.7
Yes No 93 147 177 6.1 6.4 5.9
Yes Yes 

Transport, 
storage and 
communi-
cations 

2 5 10 0.1 0.2 0.3
No No 3192 5175 8356 93.9 92.2 91.7
No Yes 7 38 66 0.2 0.7 0.7
Yes No 200 383 663 5.9 6.8 7.3
Yes Yes 

Financial in-
termediation, 
real estate 
and business 
services 2 17 25 0.1 0.3 0.3

Source: The authors’ calculations based on the Estonian firm-level panel 
data 1995–2002. 
 

                                                 
22 Variables used in the analysis, such as output, value added and 
intermediate inputs are deflated by respective deflators of the system 
of national accounts provided by the Statistical Office of Estonia. 
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In order to get a better understanding about the importance of firms 
with OFDI in the Estonian economy, Table 4 was constructed. It 
reveals that the share of firms with OFDI by employment, assets, 
value added and sales is several times higher than their share by the 
number of firms22. In manufacturing, 1.2% of firms had OFDI, but 
their share in value added was 9%, in sales — 14.3%, in assets — 
14% and in employment — 8.9%. A similar picture emerges in the 
services. Outward investors have the biggest employment share in 
transport, storage and communications (9.3%), and the share of 
value added is highest in the manufacturing (9%) sector. Concerning 
employment, indirect investors have a higher share in manufacturing 
and construction, direct investors in services. Consequently, the 
preliminary analysis of data tells us that firms investing outward are 
performing better than the domestic market oriented firms; they are 
better equipped with capital, and their employment is on the average 
level of the corresponding economic sector. In manufacturing, the 
shares of exports or imports of outward investors (respectively 12.5 
and 12.1%) are not very much larger than their share in value added. 
These numbers are in accordance with the horizontal investments, 
because in case of vertical investments, we would expect intensive 
trade flows between the parent and its affiliates. 
 
 
Table 4. The role of four groups of firms in the Estonian economy in 
2002 (% of the group total) 
 
Inward 
FDI 

Outward 
FDI 

Sector Em-
plo-
yees 

Sales Value 
added 

As-
sets 

Exports Im-
ports

No No 63.9 56.1 53.8 48.6 34.8 28.2
No Yes 3.9 4.5 3.5 5 3.5 3.3
Yes No 28.1 31.1 37.1 37.5 52.6 59.7
Yes Yes 

Manu-
facturing 

4.2 8.3 5.5 9 9.0 8.8
No No 89.6 77.4 88.3 71 30.9 41.5
No Yes 1.9 6.1 1.4 6.9 3.7 8.5
Yes No 5.9 8.3 10.2 14.1 63.4 44.5
Yes Yes 

Construction 

2.7 8.2 0 8 2.0 5.4
No No 82.7 67.1 69.6 63.9 60.7 53.6
No Yes 2.6 5.3 4.6 6.5 8.6 7.8
Yes No 13.4 25.1 22.8 26.4 28.6 34.3

Yes Yes 

Wholesale 
and retail 
trade; hotels 
and restau-
rants 1.3 2.4 3 3.2 2.1 4.3



 Jaan Masso, Urmas Varblane, Priit Vahter 

 

32 

Inward 
FDI 

Outward 
FDI 

Sector Em-
plo-
yees 

Sales Value 
added 

As-
sets 

Exports Im-
ports

No No 81.7 71.6 84.9 67.7 84.5 87.1
No Yes 8.4 12.5 5.2 21.1 8.3 5.8
Yes No 9.3 13.9 9.2 10.1 7.1 6.6
Yes Yes 

Transport, 
storage and 
communi-
cations 0.7 1.9 0.6 1.2 0.1 0.5

No No 87.3 80.5 80.9 61.1 73.7 74.1
No Yes 3.4 7.3 5.4 21 1.8 4.0
Yes No 8.7 10.3 12.1 13 23.2 20.6
Yes Yes 

Financial in-
termediation; 
real estate 
and business 
services 

0.5 1.9 1.6 4.9 1.3 1.3

 
As concerns the ranking of the four groups of firms in terms of 
labour productivity, wages and capital intensity (see Table 5, and 
Vahter and Masso 2005), both indirect and direct outward investors 
outperform both foreign-owned and domestic firms, having 1.5–4-
fold higher productivity, wages and capital intensity. Despite the 
higher level of wages, in manufacturing, the unit labour cost is much 
lower among outward investors (16% for direct, 12% for indirect 
investors) than among domestic firms (labour costs form 24% of the 
sales) or foreign firms (33%). A similar pattern appears in the 
services industries. These numbers are an evidence in favour of the 
outward investors being relatively successful firms. Although there 
is some evidence that some foreign-owned firms have located their 
production in Estonia to take advantage of the cheap labour that 
seems not to apply so much in the case of outward investors. 
 
 

Table 5. Labour productivity, wages, capital intensity and unit labour cost 
in different groups of firms 
 

Inward 
FDI 

Out-
ward 
FDI Sector 

Labour 
productivity Wages 

Capital 
intensity 

Unit 
labour 
cost 

No No 20.2 2.4 3.7 0.24 
No Yes 43.6 4.9 9 0.16 
Yes No 39.6 4.6 12.4 0.33 
Yes Yes 

Manu-
facturing 

74 6.1 16.8 0.12 
No No 21.5 2.3 2.6 0.20 
No Yes 58.9 4.4 3.5 0.16 
Yes No 97.4 6.7 52.6 0.27 
Yes Yes 

Construction

100.5  7.1  
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Inward 
FDI 

Out-
ward 
FDI Sector 

Labour 
productivity Wages 

Capital 
intensity 

Unit 
labour 
cost 

No No 47.7 1.9 3.7 0.16 
No Yes 216.5 5 10.4 0.08 
Yes No 137.4 5.3 16.8 0.22 
Yes Yes 

Wholesale 
and retail 
trade; hotels 
and restau-
rants 

140 7.5 15.9 0.08 

No No 23.3 1.6 9.5 0.21 
No Yes 256.6 6.8 26.6 0.13 
Yes No 78.8 4.5 11.8 0.23 
Yes Yes 

Transport, 
storage and 
communi-
cations 59.3 4.8 16.4 0.18 

No No 19.6 3.2 37.1 0.71 
No Yes 44.2 10.2 124.6 1.23 
Yes No 33.9 7.7 91 1.59 
Yes Yes 

Financial in-
termediation; 
real estate 
and business 
services 

166.8 14.5 68 0.42 

 
Table 6 presents the results of the employment changes in different 
groups of Estonian firms. In order to get a better understanding about 
the dynamics of employment, the data were split into two periods: 
1995–1999 and 2000–2002. The first period is associated with the re-
structuring period in the Estonian economy and it ends with the im-
pact of the Russian crisis. The second period is one of rapid economic 
growth with extensive use of outward FDI as a market entry method23. 
 
The first and most general finding is about the much higher home 
employment growth of firms performing OFDI (in manufacturing, 
construction, and trade), which supports our first research propo-
sition (positive impact of outward investment on the parent’s 
employment growth). It could mean that as long as the major host 
countries of OFDI are the neighbouring countries with relatively 
similar factor costs, outward investors will not reduce employment 
in Estonia. The second major finding is about the different beha-
viour of direct and indirect investors in line with our second 
research proposition. Direct investors — local firms performing 
outward investments — in most cases experienced more rapid 
growth of home employment than indirect investors (the excep-

                                                 
23 The average GDP growth rates in the two periods were respectively 
5.1% and 8.8% (Source: Bank of Estonia). 
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tions were the trading firms in the period 2000–2002 and financial 
intermediation and business services in the period 1995–1999). 
The third finding concerns the changes in employment growth in 
the two periods. In all sectors domestic firms increased their num-
ber of employees on average more in the second period, thus any 
differences between the two periods may be linked at least partly 
to improved general macroeconomic performance in Estonia. 
 
 

Table 6. The annual average employment growth rate of firms with 
inward or outward FDI 
 
Industry Period No in-

ward or 
outward 

FDI 

Inward 
FDI, no 
outward

FDI 

No inward 
FDI, out-
ward FDI 

Inward & 
outward 

FDI 

 
 

Domestic 
firm 

Foreign 
firm 

Direct 
investors 

Indirect 
investors 

1995–99 –0.48% 0.26% 8.38% –1.51% Manufacturing 

2000–02 2.98% 0.82% 7.23% 6.93% 
1995–99 –2.38% 14.43% –0.36% –27.55% Construction 

2000–02 2.87% 5.49% 9.71% –3.29% 
1995–99 0.25% 3.27% 8.76% 2.75% Wholesale and 

retail trade; hotels 
and restaurants 2000–02 0.57% 6.37% 3.41% 6.75% 

1995–99 1.59% –0.47% 9.54% –0.88% Transport, storage 
and communi-
cations 2000–02 4.51% 6.21% 4.42% –19.86% 

1995–99 –0.81% 15.80% 4.69% 28.03% Financial inter-
mediation, real 
estate and business 
services 2000–02 0.22% 14.77% –3.03% –16.17% 

 
Concerning services, in the wholesale and retail trade, all other cate-
gories of firms clearly outperform the domestic firms in employment 
growth. In transport, storage and communications, indirect investors 
experience negative employment growth. In financial interme-
diation, the employment growth of outward investors changes from 
positive to negative. The negative employment growth for indirect 
investors may indicate the use of certain elements of vertical FDI, 
where optimisation occurs between different markets in the frame-
work of the whole value chain of the multinationals. 
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Next we will look at how employment has changed in firms with 
outward FDI after they started to invest abroad. Although such 
calculations are not sufficient for making any causal inferences 
(see e.g., the discussions in the last section), they provide a useful 
first look at the data. Table 7 presents the results of the calcula-
tions. The last column shows the percentage change in the parent 
firm’s employment relative to its employment in the last year 
before making the investment.  
 
Table 7. Change in employment after implementing outward FDI, 1995–2002  
 

Percentage of firms where 
employment after imple-

menting outward FDI has… 

 Year of 
outward 

FDI 

Number 
of firms 
used in 
calcula-

tions 
...de-

creased 
... not 

changed 
...in-

creased

Change in 
the number 
of emplo-
yees rela-
tive to the 

initial 
level, % 

1 231 29.0 22.1 48.9 14.6 
2 114 28.1 16.7 55.3 19.5 
3 69 27.5 13.0 59.4 25.0 
4 38 31.6 7.9 60.5 9.9 
5 15 33.3 6.7 60.0 10.6 

Total 
sample 

6 4 50.0 0.0 50.0 195.5 
Year of outward FDI     

1 62 35.5 9.7 54.8 13.6 
2 54 38.9 9.3 51.9 12.7 

Until 1999 

3 47 34.0 8.5 57.4 20.3 
1 82 20.7 23.2 56.1 28.5 
2 60 18.3 23.3 58.3 32.6 

Since 
2000 

3 22 13.6 22.7 63.6 67.5 
Type of investors     

1 169 30.8 21.3 47.9 21.3 
2 75 30.7 18.7 50.7 28.4 

Direct 
investors 

3 49 30.6 16.3 53.1 25.9 
1 62 24.2 24.2 51.6 0.4 
2 39 23.1 12.8 64.1 9.8 

Indirect 
investors 

3 20 20.0 5.0 75.0 23.3 
Note. In our database, a significant proportion of observations lack data 
on the number of employees. In the calculations, we have used only those 
firms whose employment data were available for all the years of having 
outward FDI and during the last year a firm has no foreign affiliates.  
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As we can see, already in the first year of having outward FDI, 
employment in the parent was 14.6% higher than before. Although 
in the second and third year even extra jobs were added, we can see 
that most of the effect took place already during the first year of 
investment. That may be so because the auxiliary employment 
needed to service foreign investments needs to be employed already 
at the beginning of investment and to a large extent the size of the 
necessary employment is fixed and is affected relatively little by 
growth in the scale of the subsidiaries’ operations. The positive 
home-country employment effect is also quite broad-based — about 
50–60 percent of all firms increase their employment after going 
abroad, thus the positive average employment growth is not due to 
the small number of outliers with exceptionally strong job creation. 
In case of investments undertaken since 2000, the employment 
effect was clearly stronger than for earlier investments (in the first 
year, 21% and 14%, respectively). On the one hand, that can be 
explained by the growing share of service firms in the OFDI, as in 
the service sector the effect of OFDI on the parents’s employment 
seems to be stronger in both periods (Table 8). On the other hand, 
the employment effect in the first and second year after imple-
menting investment grew both in services and manufacturing. The 
stronger growth of employment in services can be partly explained 
by the smaller size of services firms before the investment24.  
24.  
 
 
 

                                                 
24 At the time of investment (the last year a firm has no foreign 
affiliates), the average employment size in services was 25 employees 
in case of direct investors, and 28 employees in case of indirect 
investors. In manufacturing, the respective figures were 99 and 178 
(own calculations). 
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Table 8. Change in employment in manufacturing and services companies 
after implementing outward FDI, 1995–2002: breakdown by the year of 
making outward FDI  
 

Percentage of firms where 
employment after implementing 

outward FDI has… 

Year of 
outward 
FDI 

Number 
of firms 
used in 
calcula-

tions 
...de-

creased 
... not 

changed 
...in-

creased 

Change in the 
number of 
employees 

relative to ini-
tial level, % 

Manufacturing: until 1999:     
1 17 47.1 11.8 41.2 8.5 
2 14 57.1 0 42.9 –11.1 
3 13 46.2 7.7 46.2 –14.3 
Manufacturing: since 2000    
1 11 18.2 9.1 72.7 10.9 
2 9 22.2 11.1 66.7 22.3 
3 4 0 0 100 120.1 
Services: until 1999    
1 42 33.3 9.5 57.1 18.0 
2 37 32.4 13.5 54.1 28.7 
3 31 29 9.7 61.3 61.9 
Services: since 2000    
1 67 16.4 26.9 56.7 57.9 
2 49 20.4 22.4 57.1 52.5 
3 17 17.6 29.4 52.9 39.8 

Note. In our database, a significant proportion of observations lack data 
on the number of employees. In the calculations we have used only those 
firms whose employment data were available for all the years of having 
outward FDI and during the last year a firm has no foreign affiliates. 
 
Another result is the much stronger employment effect of direct 
outward FDI compared with indirect OFDI (see Table 7)26. In our 
opinion, that is caused by the following three factors: 
1) The subsidiaries of the direct investors are served from 

Estonia, thus the necessary ancillary employment is created 
over there. In case of indirect investors, the subsidiaries are 

                                                 
26 In the survey of investors, the results were different, the indirect 
investors had a stronger impact on the employment of the parent 
company (Varblane et al. 2001, pp. 37), but the difference was not 
statistically significant.  
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served from other locations rather than from Estonia, thus no 
(or fewer) extra jobs are created in Estonia. 

2) Our surveys among the Estonian companies have shown that 
the subsidiaries of the Estonian investors have a relatively low 
level of autonomy, thus several functions are not transferred to 
subsidiaries; they need to be fulfilled in Estonia and thus 
require extra jobs (Männik et al. 2006). 

3) The direct investors are relatively smaller at the time of 
investment than the indirect investors27, so they need to create 
more jobs to serve the investments, while the indirect investors 
may have built the necessary capacity already in the past. But 
we would also expected the subsequent employment growth 
among the direct investors to be more dependent on the initial 
size than among the indirect investors, as in the former case 
the investments are served from Estonia, in the latter, from 
other countries. 

 
 
 
7. RESULTS OF THE REGRESSION 

ANALYSIS AND PROPENSITY 
SCORE MATCHING 

 
We will next move on to presenting the results of the regression 
analysis. Table 9 shows the parameter estimates of the employment 
growth model. The interpretation is that a positive value of the 
outward FDI parameter indicates that Estonian firms with affiliates 
abroad have on average faster employment growth than firms 
without foreign affiliates. We note that this interpretation is diffe-
rent from that of the matching model, where we looked at the 

                                                 
27 We can notice that at the time of investment (the last year a firm has 
no foreign affiliates), the average employment size was 40 employees 
in the case of direct investors, and 52 employees in the case of indirect 
investors. However, as direct investors grow faster after the invest-
ment, the overall average size of the direct investors in our sample 
was 113 employees versus 83 employees for indirect investors.  
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growth in the number of employees during the first years of being 
multinational vis-a-vis the previous level. 
 
We will first take a short look at the parameters of the control 
variables. The results from Table 9 indicate unambiguously that 
employment of small firms is growing more rapidly and that of old 
firms more slowly. That is a common finding in the literature on 
the determinants of firm-level employment growth. The negative 
relationship may emerge, for example, because in the conditions of 
uncertainty concerning a firm’s post-entry performance and some 
investments being sunk costs, a rational strategy would be to start 
as small and grow over time if positive information on profitability 
is revealed from past earnings. Labour cost (wages including 
payroll taxes), as expected, has a negative and statistically signifi-
cant effect on employment growth (since wage growth is expected 
to inhibit labour demand). Both labour productivity and capital 
intensity, as expected, have a positive impact on the employment 
growth. Such a result is not surprising, given the previous empi-
rical evidence on the reallocation process in Estonia: more produc-
tive firms are able to increase their market share, and thus increase 
their employment at the expense of less productive firms. 
 
Being an exporter also means up to 4% faster employment growth. 
That is reasonable, given that the growth prospects of domestic 
market oriented firms are limited due to the relatively small size of 
the Estonian market. We have some concerns about the rather low 
goodness-of-fit of the regressions (4%); however, in earlier studies 
on firm-level growth the goodness-of-fit has been on similarly low 
levels28.  
 
We will now move on to our core set of parameters. The estima-
tion results support the research proposition about the positive 
home country employment effect of OFDI from Estonia (the 
dummy for firms with foreign affiliates is always positive and 
significant). Given the other determinants of firm growth, firms 
with outward investments experienced about 3% faster growth of 

                                                 
28 For instance, in Heshmati (2001) the adjusted R2 was in the range of 
8.5–19.8%, in Konings et al. (2002) 4.7%.  
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employment in case of investments made until 1999; the invest-
ments made from 2000 onwards were more successful in this 
respect, as firms with such affiliates grew 6% faster than the other 
firms. That re-confirms the differences between two periods 
detected by the descriptive tables. Besides being statistically 
significant, the effect is also non-negligible. 

 
Table 9. Employment growth model parameter estimates: robust regression 
 
Dependent 
variable  

Employment 
growth 

Employment 
growth 

Employment 
growth 

Employment 
growth 

Method Robust 
regression 

Robust 
regression 
with selec-
tion correc-

tion 

Robust 
regression 

Robust  
regression 
with selec-
tion correc-

tion 
 (1) (2) (3) (4) 
Log size (–2) –0.0078 –0.0144 –0.0104 –0.0093 
 (4.10)*** (5.51)*** (3.92)*** (3.14)*** 

–0.0018 –0.0011 –0.0012 –0.0013 Log size 
squared(–2) (5.18)*** (2.44)** (2.70)*** (2.35)** 
Log age(–2) –0.0098 –0.0171 –0.0246 –0.0242 
 (2.52)** (3.29)*** (4.68)*** (4.54)*** 

–0.0040 –0.0032 0.0008 0.0008 Log age 
squared (–2) (2.42)** (1.49) (0.38) (0.37) 

0.0022 0.0031 0.0018 0.0014 Log size(–2) 
× Log age(–2) (2.29)** (2.38)** (1.34) (1.02) 

0.0416 0.0398 0.0293 0.0252 Export 
dummy (20.90)*** (16.09)*** (11.44)*** (9.78)*** 
Outward FDI 0.0303 0.0417 0.0303 0.0331 
 (3.30)*** (3.47)*** (2.52)** (2.61)*** 
Foreign firm 0.0184 0.0178 0.0094 0.0103 
 (6.47)*** (4.96)*** (2.54)** (2.73)*** 

0.0032 –0.0170 –0.0103 –0.0103 Outward FDI 
× Foreign 
firm (0.23) (0.91) (0.55) (0.54) 

0.0412 0.0293 0.0308 0.0214 Outward FDI 
× D2000 (2.65)*** (1.55) (1.62) (1.10) 
State firm –0.0323 –0.0328 –0.0271 –0.0310 
 (5.44)*** (4.45)*** (3.65)*** (4.08)*** 
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Dependent 
variable  

Employment 
growth 

Employment 
growth 

Employment 
growth 

Employment 
growth 

Method Robust 
regression 

Robust 
regression 
with selec-
tion correc-

tion 

Robust 
regression 

Robust  
regression 
with selec-
tion correc-

tion 
 (1) (2) (3) (4) 

  –0.0079 –0.0092 Log wage 
cost per 
employee 

  (4.82)*** (5.27)*** 

  0.0012 0.0016 Log capital 
intensity   (1.81)* (2.14)** 

  0.0216 0.0251 Log labour 
productivity   (16.26)*** (17.53)*** 
Mills ratio  –0.0358  –0.0318 
  (12.85)***  (11.40)*** 
Constant –0.0099 0.0474 –0.1183 –0.1875 
 (1.77)* (5.85)*** (7.90)*** (12.04)*** 
Observations 50644 36458 36498 35347 
R-squared 0.03 0.04 0.04 0.05 

Notes. Absolute values of t statistics in parentheses; * significant at 10%; 
** significant at 5%; *** significant at 1%. 
The comparison groups are domestic private firms, Northern Estonia 
(Tallinn, the capital, together with Harjumaa). Time, region and 1-digit 
industry dummies are included in all regressions. All the estimations are 
for the business sector (i.e., without public services). 
 
However, no significant differences could be observed between 
direct and indirect investors (those being owned by Estonian and 
foreign capital, respectively). The interaction effect (measured by 
the variable Outward FDI×Foreign Firm) has a negative sign, but 
is not significant. The reason why that difference appeared in 
descriptive tables but not in regressions might be that in regression 
we control for factors like firm size: indirect investors are 
generally larger than direct investors, so at least some (or perhaps 
even most) of the faster growth of the direct investors vis-a-vis 
indirect investors can be attributed to their smaller size. Another 
source of difference might be that foreign firms pay higher wages 
than domestic firms (as we could see, the level of labour costs 
affected net employment creation negatively). The effect of inward 
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FDI on employment growth is positive and significant as well (as 
was noted already by Masso et al. 2006), i.e., foreign-owned firms 
create jobs at a higher speed than domestic firms29. That effect has 
appeared also in earlier studies on firm growth in transition econo-
mies (see Faggio and Konings 2003).  
 
As we can see, the results are qualitatively similar from the two 
regressions with and without adjustment for selection due to exit. 
Mill’s ratio calculated from the probit model for firms’ survival 
turned out to be statistically significant in the employment growth 
equation and its inclusion had a significant effect on the size of 
some coefficients of exogenous variables. That indicates that the 
selection bias due to a firm’s exit needs to be controlled for, as the 
employment growth patterns in the final sample differ syste-
matically from these firms that are excluded due to exits. However, 
neither the coefficients of outward FDI nor the inward FDI 
dummies changed considerably. 
 
Next let us move on to the presentation and discussion of the 
results of propensity score matching. The results of probit esti-
mation — used in calculating the conditional probability of 
investing abroad — are presented in Table 10, where the depen-
dent variable ( NEWOFDI ) is the dummy variable indicating 
whether the firm has invested abroad for the first time. Note that 
this variable is thus different from the outward FDI dummy used in 
the regression analysis30. There the outward FDI dummy indicated 

                                                 
29 The interpretation of the coefficients for the ownership dummies is 
as follows. The dummy for “Foreign firms” indicates how much is the 
employment growth for firms with foreign owners but without foreign 
affiliates higher or lower than that for domestic firms (our reference 
group). The dummy for outward FDI shows the impact on employ-
ment growth of foreign investment in case of direct investors (firms 
with Estonian owners). The effect of indirect OFDI can be viewed as a 
sum of coefficients of Outward FDI and the interaction term “Outward 
FDI*Foreign firm”. 
30 In particular, 1, =tiNEWOFDI  if 01, =−tiOUTFDI  and 

1, =tiOUTFDI , otherwise 0, =tiNEWOFDI . 
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all firms that had outward FDI, including those that were multi-
nationals during the whole period studied. 
 
Following the suggestions in Sianesi (2002) and Caliendo and 
Kopeinig (2005), we include the exogenous variables that 
determine the FDI decision, as of one period before the new 
outward FDI. In this way, these variables will be independent of 
later outward FDI. As outward FDI at the beginning of the period 
is different from the end-of-period outward FDI31, we will study 
these separately for periods 1996–1999 and 2000–2002 (for both 
periods we estimated the propensity score, did the balancing 
property test and estimated the ATT). 
 
We used the following pre-OFDI characteristics of firms to predict 
the probability of engaging in investment abroad: a firm’s size, 
labour productivity (value added per employee), age, indicator 
variable of foreign ownership, export dummy, capital intensity, 
wage per employee, profit to sales ratio (a proxy of the Lerner 
index), debt to equity ratio, sector dummies (at 2-digit NACE 
level), region dummies, and year dummies. The choice of variables 
is quite similar to other studies doing a similar analysis based on 
other countries (see e.g., Barba Navaretti and Castellani 2004). 
 

 
Table 10. Probit model for making new outward FDI 
 
 Services Manufacturing 
Variables: 1996–1999 2000–2002 1996–1999 2000–2002 

0.388 0.217 0.476 0.281 Size (–1) 
(0.057)*** (0.043)*** (0.116)*** (0.088)** 

0.068 0.008 0.032 –0.014 Log age 
(0.037)* (0.018) (0.074) (0.039) 

0.643 0.386 1.016 0.111 Log labour 
productivity (–1) (0.120)*** (0.096)*** (0.292)*** (0.193) 

                                                 
31 For instance, the macroeconomic conditions in Estonia changed in 
the course of time as did the motives for undertaking foreign invest-
ment: in the more recent years, moving production into locations with 
more favourable input costs might have become a more important 
reason for undertaking foreign investment due to the high speed of 
wage growth. 
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 Services Manufacturing 
Variables: 1996–1999 2000–2002 1996–1999 2000–2002 

–0.013 0.029 –0.196 –0.638 Foreign firm (–1) 
(0.186) (0.121) (0.305) (0.311)** 
0.154 0.258  0.431 Export dummy (–1) 

(0.155) (0.112)**  (0.332) 
–0.041 0.054 –0.066 0.180 Log capital intensity 

(–1) (0.055) (0.036) (0.115) (0.094)* 
–0.277 0.064 –0.148 0.107 Log labour cost per 

employee (–1) (0.105)*** (0.092) (0.333) (0.231) 
0.1 0.017 –0.215 –0.29 Equity/Assets (–1) 

(0.25) (0.143) (0.263) (0.216) 
–0.906 –0.668 –1.476 –0.056 Profit/Sales (–1) 

(0.375)** (0.222)*** (0.788)* (0.067) 
–142.61 –25.188 –77.438 20.461 Constant 

(73.756)* (36.914) (148.229) (78.338) 
Sector dummies Yes Yes Yes Yes 
Region dummies Yes Yes Yes Yes 
Year dummies Yes Yes Yes Yes 
Observations 11593 22072 1979 5516 
Pseudo R-squared 0.228 0.21 0.3113 0.198 
LR chi2 124.09 203.12 54.9 45.67 

Note: standard errors are in parentheses; * significant at 10%; ** significant 
at 5%; *** significant at 1%. Exogenous variables are lagged by one period. 
Lagged export dummy was dropped in the probit model by the psmatch2.ado 
program for the manufacturing industry in the period 1996–1999. 
 
 
The estimation results show quite plausible signs for the right-hand-
side variables, although many of the variables are not significant in the 
case of the manufacturing industry, and the results also show some 
differences between periods. As the aim of the probit models is to 
calculate the propensity score of doing outward FDI and not to study 
in detail the determinants of outward FDI, we will not concentrate on 
discussing the sign and significance of each exogenous variable. Note, 
however, that the probability of making FDI is generally larger for 
firms with higher labour productivity (just like the implication of the 
model by Helpman et al. 2004). After accounting for several other 
control variables, including productivity, the inward FDI is not any 
more an important determinant of the outward FDI decision (except 
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2000–2002 in the manufacturing sector)32. This is probably due to 
high correlation between the inward FDI and the productivity variable. 
 
Before calculating the ATT effect, we checked whether the 
matching based on the propensity score, estimated in the probit 
models above, was successful: that is, whether the treatment and 
control group observation had similar characteristics now. This 
was done on the basis of a standard t-test. The mean values of 
variables determining the selection into treatment in the probit 
models above were compared between outward FDI firms and 
non-outward FDI firms/control group before matching and after 
matching. After matching, these differences in a period before 
treatment should be not significant if the matching is successful — 
which was also the case (the test results for the services sector in 
2000–2002 can be found in Appendix 3, and for the other sectors 
and periods are available on request from the authors). 
 
As the next step, the ATT of making outward FDI is found, with a 
change in the log of employment at the period of investment t as the 
outcome variable. We tried 3 different outcome variables — these 
were the employment growth rates over the 1, 2 and 3 first years of 
outward investment. This post-investment employment growth was 
compared between the treatment and control group, using the nearest 
neighbour matching with 2 or 5 neighbours, or Kernel matching 
(with bandwidth of the size 0.06). The results are shown separately 
for the services sector in Table 11 and for the manufacturing sector 
in Table 12. First, in services the estimated treatment effect is always 
positive and in a number cases statistically significant. Concerning 
the first year of investment, the effect is stronger in the second 
period (2000–2002); in that case the estimates lie within the range of 
11–15 percentage points — that is undoubtedly an economically 
significant effect. The effect is larger than what we found in the 
employment growth regressions. In manufacturing, ATT is positive 

                                                 
32 In principle, in order to evaluate the significance of individual 
variables in the probit model it would be preferable to use the standard 
errors corrected for heteroscedasticity. However, that is not so 
important in this context given that our interest is in calculating the 
propensity score. 
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and significant only in the second  period (2000–2002), and for the 
second and third year of investment. Thus, in the first year of 
investment, the effect is stronger in services, while in the second 
year of investment it is stronger in manufacturing. A possible 
explanation is as follows. In manufacturing, in the short run, 
relocation abroad might decrease home employment if the activities 
previously conducted at home are relocated abroad. In the long run, 
the positive effect on employment may show up due to the increased 
competitiveness of the investor, complementarity between the firm’s 
foreign and home operations (see discussions in Section 2). The 
bigger number of treatment observations in the services sector 
enables detection of statistically significant results there more 
frequently. Thus, although not all estimations have resulted in 
statistically significant results, at least in the services sector the 
difference between the treatment group and the control group (the 
ATT effect) was always positive. Hence, we can argue that the 
effects are at least not negative in that sector and the outward FDI do 
not cause job loss at home. 
 
Table 11. Effect of outward FDI on employment growth at home (ATT): 
propensity score matching results for the service sector 
 

ATT 1-year ATT 2-years ATT 3-years Period  Matching 
method Diffe-

rence 
T-stat. Diffe-

rence 
T-stat. Diffe-

rence 
T-stat. 

Un-
matched 0.132 2.16** 0.012 1.940 0.231 2.11** 

NN 5  0.036 0.430 0.049 1.810 0.074 0.620 

1996–
1999  

NN 2 0.048 0.470 0.094 1.070 0.174 1.290 
  Kernel 0.119 1.570 0.149 2.31** 0.218 2.00** 

Un-
matched 0.150 3.39*** 1.670 1.070 0.109 1.460 

NN 5  0.110 1.67* 0.078 1.210 0.094 1.040 

2000–
2002 

NN 2 0.134 1.92* 0.121 1.590 0.089 0.880 
  Kernel 0.148 2.37** 0.064 0.057 0.107 1.260 

Note: * significant at 10%; ** significant at %; *** significant at 1%;. 
NN — 5: nearest neighbour matching with 5 matches; NN — 2: nearest 
neighbour matching with 2 matches; ATT ― Average Treatment Effect 
on the Treated (ATT). In case of Kernel matching, the Epanechnikov 
kernel has been used, the bandwidth has been set at 0.06 (the default value 
in psmatch2 program). 
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Concerning different matching algorithms, Kernel matching produ-
ces statistically significant results more often than the nearest 
neighbour matching, as the mean employment change of the 
counterfactuals is much lower in case of Kernel matching. We can 
also note that the ATT estimated with Kernel matching is much 
closer to the unmatched case than the ATT estimated with the 
nearest neighbour matching. The reason is that in case of Kernel 
matching all the observations in the control group are used to 
construct the counterfactual, with more similar observations given 
higher weights, while in case of nearest neighbour matching only a 
small number of observations is used (Caliendo and Kopeinig 
2005). 
 
Table 12. Effect of outward FDI on employment growth at home (ATT): 
propensity score matching for the manufacturing sector 
 

ATT 1-year ATT 2-years ATT 3-years Period  Matching 
method Diffe-

rence 
T-stat. Diffe-

rence 
T-stat. Diffe-

rence 
T-stat. 

Un-
matched –0.041 –0.360 –0.057 –0.390 –0.107 –0.620 

NN 5  0.060 0.630 –0.207 –1.400 –0.236 –1.310 

1996–
1999  

NN 2 0.092 0.690 –0.850 –0.850 –0.309 –1.320 
  Kernel –0.044 –0.570 –0.061 –0.540 –0.106 –0.690 

Un-
matched 0.101 1.000 0.144 1.020 0.448 2.63***

NN 5  0.031 0.380 0.206 1.84* 0.447 2.54***

2000–
2002 

NN 2 –0.058 –0.410 0.282 1.450 0.394 2.03** 
  Kernel 0.101 1.79* 0.144 1.74* 0.447 2.67***

 

Note: * significant at 10%; ** significant at %; *** significant at 1%;  
NN — 5: nearest neighbour matching with 5 matches; NN — 2: nearest 
neighbour matching with 2 matches; ATT — Average Treatment Effect 
on the Treated (ATT).  
 
An issue that we noticed while doing the matching based on the 
panel data was that, although the probit model included the year 
dummies, the matches between the treatment group and the control 
group were sometimes from different years. Although this might 
not be a big problem, as we have divided the whole period into two 
parts that in terms of economic development are more similar, a 
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robustness check might still be useful. In Table 13 below, year-by-
year matching is performed on the basis of the service sector33 and 
the ATT effects are presented separately for each year. The years 
1996 and 1997 were omitted from here because the number of new 
outward investors in these years was very low. The estimated 
ATTs were positive for all years (except 2002) although in most 
cases statistically significant; the latter result was expected, given 
the rather small number of new investors in each distinct year. 
 
Table 13. Year-by-year matching for the service sector: the first year of 
outward FDI 
 

Year NN 5 matching NN 2 matching Kernel matching 
1998 0.069 0.056 0.171 
 (0.920) (0.610) (2.390**) 
1999 0.140 0.158 0.088 
 (0.730) (0.790) (0.470) 
2000 0.182 0.179 0.179 
 (1.250) (1.210) (1.290) 
2001 0.253 0.168 0.219 
 (1.750*) (1.100) (1.650) 
2002 –0.008 0.069 –0.025 
 (–0.140) (1.520) (–0.650) 

Note: * significant at 10%; ** significant at %; *** significant at 1%.  
NN — 5: nearest neighbour matching with 5 matches; NN — 2: nearest 
neighbour matching with 2 matches; ATT — Average Treatment Effect 
on the Treated (ATT), t-statistics are in parentheses.  
 
Additionally, the ATT effect was calculated separately for indirect 
and direct investors in the service sector in the period 2000–2002 
(Table 14). The effect was stronger for direct investors (e.g., in 
case of Kernel matching in the first year of investment by 4.5 
percentage points), and also more often statistically significant. 
That confirms our second proposition. Due to the small number of 
observations, the effect of indirect OFDI was not calculated for the 
manufacturing sector. The results for the second and third year of 
investment are insignificant; the shortness of the sample period 

                                                 
33 The number of treatment observations in each single year is too 
small in the manufacturing industry to enable year-by-year matching. 
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being the cause why we can observe outward investors only for a 
short period after the investment. 
 
Table 14. Matching results for indirect and direct investors: the service 
sector, 2000–2002 
 

ATT 1-year ATT 2-years ATT 3-years Type of 
investors 

Method 
Diffe-
rence 

T-stat. Diffe-
rence 

T-stat. Diffe-
rence 

T-stat.

Un-
matched 

0.111 1.44 0.108 0.98 0.071 0.53 

NN 5  0.030 0.52 0.034 0.36 0.004 0.02 

Indirect  

NN 2 0.111 0.77 0.021 0.19 0.045 0.21 
  Kernel 0.105 2.14** 0.100 1.17 0.061 0.30 

Un-
matched 

0.167 3.11*** 0.045 0.61 0.121 1.32 

NN 5  0.184 1.95* –0.036 –0.4 0.132 1.31 

Direct 

NN 2 0.142 1.32 0.010 0.12 0.180 1.49 
  Kernel 0.156 1.75* 0.045 0.61 0.118 1.37 

Notes: NN — 5: nearest neighbour matching with 5 matches; NN —  2: 
nearest neighbour matching with 2 matches; ATT — Average Treatment 
Effect on the Treated (ATT). 
 
 
8. CONCLUSIONS AND 

IMPLICATIONS 
 
Traditional literature on relocation has heavily analysed the 
employment effect in the case of investments in the manufacturing 
sector from high-production-cost home countries to low-cost host 
countries. The contribution of the current paper is an analysis of 
the home country employment effect of outward foreign direct 
investments from Estonia as a low-cost transition economy. We 
used regression analyses and propensity score matching on the 
firm level panel data about the whole population of Estonian firms 
between 1995 and 2002.  
 
The results of the employment growth regression analysis indi-
cated that in general outward FDI was positively related to home 
country employment growth. This supported our research pro-
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position and could be explained by the prevailing horizontal South-
South type of outward foreign direct investments from Estonia, by 
which market seeking aspect, intention to reap benefits of econo-
mies of scale and customers following motives played a dominant 
role. The horizontal FDI in neighbouring catching up economies 
helps to increase the market share in the host country and allows 
using the economies of scale effect, which supports home 
employment growth. The fear of outward FDI moving jobs to other 
locations is often found among policymakers in the home countries 
of investors. Our results show that there is no firm ground for such 
fears in the case of low-cost transition countries and that outward 
FDI had a positive short-term effect association with employment. 
 
Our results also suggest differences between the home country 
employment effect for direct and indirect outward foreign direct 
investments. For indirect investors — foreign-owned firms, which 
had invested abroad through their subsidiaries in Estonia — 
employment growth was on average even higher than for direct 
investors. This is explained by the following factors. First, sub-
sidiaries of direct investors are served from other locations than 
Estonia, and no extra jobs are needed in Estonia. Second, due to 
the low level of autonomy of the subsidiaries of the Estonian 
investors, relatively many jobs are required in Estonia to fulfil the 
business functions not transferred to subsidiaries. Third, direct 
investors are much smaller at the time of investment than indirect 
investors, thus they need to create more jobs to serve the invest-
ments. However, the effect was positive also in case of indirect 
investors. Thus, though in the literature it has been found that low-
wage countries could be employment substitutes for one another, 
that seems not to be the case with multinational’s investments in 
Estonia. 
 
The effect was found to be stronger in the services sector than in 
manufacturing. We argued that this is explained by the non-
tradability of services and the smaller size of the domestic service 
firms investing abroad, which means that outward investments 
could require additional jobs at home in order to manage the 
process of increasing the complexity of service provision. Both in 
manufacturing and services the effect was found to be much 
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stronger for investments started after 1999, which is connected to 
the improved macro-economic performance of Estonia (particu-
larly faster rate of economic growth) since 2000. 
 
Our results so far indicate a possible positive relationship between 
outward FDI and employment growth at home in Estonia and that 
the effects are likely to be significantly different in different time 
periods, types of investors and economic sectors. However, not all 
results were completely robust. One caveat of this analysis is that 
different matching algorithms sometimes gave somewhat different 
ATT effects. Thus for future analysis and robustness checks, the 
application of other approaches, like the instrumental variable 
approach/system GMM, may be useful. 
 
The relevance of the topic is growing rapidly as long as the stock 
of OFDI from new EU member states grows. Clearly, the employ-
ment effect of OFDI from new EU member states could be 
country-specific. Therefore it could be interesting to observe the 
difference between the employment effects in relatively high-
income countries with Estonia as a relatively low-income country. 
 
The results of our study imply for economic policy that there is no 
ground for fears about job losses at home when firms in low-cost 
countries establish affiliates in other countries. On the contrary, 
especially in the case of investments by domestically owned firms 
quite strong job creation is expected at home after investment. 
Given that, the policy should rather promote the entry of domestic 
firms into other markets via direct investments. In earlier surveys, 
the investors have indicated a number of steps the home country 
government can take to facilitate outward investments, such as 
providing information and contacts about target markets (Varblane 
et al. 2001). As regards the CEE countries, at least some problems 
have been solved thanks to the eastern enlargement of the EU 
(concerning the target countries that belong to the EU). Still, there 
might be some problems present that inhibit investment abroad, 
and therefore one may consider the need for a governmental 
strategy for foreign expansion of domestic companies. 
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KOKKUVÕTE 
 
Väljapoole tehtud otseste välisinvesteeringute mõju 
päritoluriigi hõivele: madala kulutasemega üleminekumaa 
juhtum 
 
Otseste välisinvesteeringute mõju investeeringu päritolumaa hõi-
vele ja töökohtadele on küsimus, mis on köitnud uurijate huvi juba 
vähemalt paarkümmend aastat, samas on kogu vastav teadus-
kirjandus seni olnud peaaegu täielikult keskendunud rikaste ja 
kõrge tööjõukulude tasemega riikide investeeringutele suhteliselt 
vaestesse odava tööjõuga maadesse. Eelnevaid uuringuid on 
suuresti motiveerinud kartus, et rikaste riikide poolt arenevatesse ja 
üleminekuriikidesse tehtavad investeeringud asendavad päritolu-
riigi tootmise ja ekspordi ning viivad seeläbi viimases tööhõive 
langemiseni. Seevastu käesolevas uuringus analüüsitakse välja-
mineva välisinvesteeringu mõju kodumaa hõivele Eesti kui kesk-
mise sissetuleku ja madala tööjõukulu tasemega üleminekumaa 
näitel. Võrreldes kõrge tulutasemega riikidega on välisinvestee-
ringute tõmbe- ja tõuketegurid Eestis ja teistes üleminekumaades 
erinevad. Selle riikidegrupi investeeringud on tehtud valdavalt 
mitte kõrgeltarenenud riikidesse, vaid teistesse kas samasuguse või 
madalama arengutasemega riikidesse. Niisiis pole investeeringu 
tegemise motiiviks mitte ligipääsu saavutamine odavale tööjõule, 
vaid turule pääsemisega seotud tegurid. Seega domineerivad 
tõenäoliselt horisontaalset tüüpi investeeringud (kodumaal toimu-
vat majandustegevust kopeeritakse välisriiki), mis omavad posi-
tiivset mõju päritoluriigi hõivele. 
 
Artiklis kasutatakse analüüsiks Eesti Äriregistri andmebaasi kom-
bineerituna Eesti Panga andmetega Eestis välja investeerinud 
ettevõtete kohta ajavahemikus 1995–2002. Analüüsi käigus arvuta-
takse välja lihtsad indikaatorid peale välisinvesteeringu tegemist 
investeeriva ettevõtte hõive muutumise kohta, uuritakse ettevõtte 
tasandil hõive suurust mõjutavaid tegureid regressioonianalüüsiga 
ja analüüsitakse Eestist väljapoole tehtava investeeringu mõju 
kodumaa hõivele sobitamise tehnikatega (propensity score 
matching). Viimase lähenemise eesmärgiks on hinnata investee-
ringu teinud ettevõtete puhul, milline oleks olnud nende hõive 
muutus ilma investeeringut tegemata, võrreldes neid teiste teatud 
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karakteristikute lõikes sarnaste ettevõtetega. Niisiis, välisinvestee-
ringu mõju investeeriva ettevõtte hõivele kodumaal peakski näita-
ma erinevus kahe näitaja vahel: investeeriva ettevõtte tegelik hõive 
muutus peale investeeringut ja hinnanguline hõive muutus olu-
korras, kus investeeringut ei oleks toimunud. 
 
Analüüsi tulemused näitasid, et Eestist väljapoole tehtud investee-
ringutel on olnud positiivne mõju investeeringu teostanud ettevõtte 
hõivele Eestis. Mõju on olnud tugevam otseste investorite puhul 
(s.o. Eesti kapitalile kuuluvatele firmadele, kes on investeerinud 
välismaale) kui kaudsete investorite puhul (s.o. väliskapitalile kuulu-
vate firmade puhul, kes on investeerinud välismaale). Selle erinevu-
se selgituseks on esiteks otseste investorite väiksem investeeringu-
eelne suurus. Teiseks, otseste investorite haruettevõtteid teeninda-
takse Eestist ja kaudsete investorite haruettevõtteid mujalt kui 
Eestist (näiteks nende emaettevõtete päritoluriigist). Väljapoole 
tehtud investeeringu positiivne mõju ettevõtte hõivele Eestis on 
tugevam alates 2000. aastast tehtud investeeringute puhul, mida 
seletab Eesti makromajanduslikku olukorra paranemine alates 
2000. aastast. Teenindussektori ettevõtete puhul on hõive positiiv-
ne mõju tugevam kui tööstuses, kuivõrd teeninduses kui mitte-
kaubeldavas sektoris ei saa välisfiliaalis toimuv tootmine asendada 
tootmist päritoluriigis. Samuti on põhjuseks  väljapoole investee-
rivate teenindusettevõtete väike suurus (peale investeeringu tege-
mist on osutunud vajalikuks täiendavate töökohtade loomine 
välisinvesteeringu teenindamiseks). 
 
Meie tulemused osundavad sellele, et madala tööjõukulude tase-
mega siirderiikidest tehtud välisinvesteeringute kogu sisemine 
loogika erineb kõrge tulutasemega riikide investeeringute omast. 
Majanduspoliitilise järeldusena saab välja tuua, et vähemalt suhte-
liselt madala tööjõukulude tasemega riigi puhul pole mingit põh-
just kartusteks, et ettevõtete investeeringud välismaale vähendavad 
töökohti kodus, vastupidi, vähemalt kodumaisele kapitalile kuulu-
vate firmade korral on suhteliselt tõenäoline küllaltki tugev hõive 
kasv investeeringu päritolumaal investeeringu teinud ettevõttes. 
Niisiis peaks ka majanduspoliitika eesmärgiks olema pigem kodu-
maa ettevõtete välisturule otseste investeeringutega sisenemise 
toetamine, mitte selle takistamine. 


