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Abstract

Since the beginning of transition, Eastern European and Central Asian (ECA) countries com-
pete against one another in attracting foreign investors by offering ever more generous incentive
packages. Recent empirical research provides though little support for the idea that foreign direct
investments (FDI) have a positive effect on local economies. This paper examines then whether
FDI benefits are sufficient to justify the kind of policy interventions seen in practice. Analysis
focuses on the impact of the increasing presence of multinationals on the economic development
of transition economies in ECA through the generation of vertical and horizontal spillovers. Our
theoretical model shows that policies which promote FDI are more likely to be justified on welfare
grounds if multinationals engage in technology transfer that improves local suppliers’ productiv-
ity, multinationals’ technological advantage over the local competitors is only moderate, and the
establishment of foreign affiliates does not lower the local processors’ market share. Using data
from the Business Environment and Enterprise Performance Surveys (BEEPS), empirical research
suggests, however, that foreign investments are more likely to have a positive impact on their lo-
cal suppliers, and a negative one on their local competitors, implying that the second and third
conditions are unlikely to hold.
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INTRODUCTION 

Since the beginning of transition, foreign direct investments (FDI) have gained 
importance reinforcing a successful reintegration of all Eastern European and 
Central Asian (ECA) countries into the world economy. Foreign investments, 
namely foreign affiliates of multinationals, increased significantly, indicating 
their major role in the economic development of the region (see Figure 1). 
Yet, the increasing presence of multinationals in ECA countries raised issues 
related to the effects of FDI on the economic activities of the local economies, 
and in particular on their local suppliers and competitors. FDI could be 
considered to be beneficial to the recipient countries improving their economic 
performance through the generation of the so-called vertical and horizontal 
spillovers. Apart from the strategic restructuring that foreign firms can bring to 
local firms, FDI can also generate positive externalities, spillovers, through 
four major channels: imitation, competition, human capital and exports. 
Nevertheless, FDI could lead to elimination of competitors and monopolistic 
or oligopolistic situations with undermined local suppliers.  See Figure 1.    

In all transition economies of ECA, FDI legislation has been 
liberalised in order to attract foreign capital. In fact, ECA countries compete 
with each other by offering a variety of investment incentive schemes, as for 
example, tax holidays, import duty exemptions, subsidies for infrastructure, 
independently of their potential effectiveness. Policy-makers also consider 
vertical and horizontal linkages between multinationals and local firms as a 
panacea. They argue that while multinationals gain by reducing their 
production costs, productivity spillovers can be regarded as an important 
channel for the local economies to integrate in the global production network 
and benefit from technology transfers.  

 The main objective of this paper is, therefore, to investigate both 
theoretically and empirically the impact of FDI on the productivity 
performance of local firms in this region, in an effort to examine whether such 
governmental actions can be actually justified, or otherwise. The agri-food 
sector of ECA economies is an attractive setting for such an analysis for 
various reasons, such as the important role of this industry in all ECA 
countries, and also the fact that FDI in this sector accounts for a significant 
part of total investments in the region. 

Previous research presents mixed evidence on the role of foreign 
investments in generating spillovers to local firms. Aitken and Harisson 
(1999), Bary et al (2001), Damijan et al. (2003), Djankov and Hoekman 
(2000), and Konings (2001) find some evidence of negative effects of the 
presence of multinationals on local firms on aggregate. These are case studies 
that use firm level panel data for manufacturing industries in Venezuela, 
Ireland, eight Central and Eastern European countries (CEECs), Czech 
Republic, and Poland, Romania and Bulgaria, respectively. It is interesting to 
note that most studies for transition economies find negative results. Yet, some 
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studies find no statistically significant effects of multinationals on local 
productivity (Haddad and Harrison (1993)), while other report statistically 
significant positive effects (Borensztein et al (1998), Blomström (1986), 
Blomström and Sjöholm (1999), and Caves (1974)). 

Empirical evidence is then diverse and inconclusive. Results on the 
spillover effects of FDI on local firms are, in general, not robust to changes in 
methodology, countries and samples. Cross-section analysis is also fraught 
with methodological problems and provides rarely an empirical support of a 
relationship between FDI and productivity growth1( Blomström (1986), and 
Kokko et al. (1996)). Thus, analysis here will revert to firm-level longitudinal 
data, taking into consideration the fact that the majority of studies conclude 
that the likelihood of a positive impact depends on specific factors, such as the 
size of the technological gap between multinationals and the economic 
activities in the local economy, the extent of vertical linkages between 
multinationals and local firms, the nature of competition in the industry, and 
the geographical proximity between multinationals and the national firms 
(Navaretti and Venables (2005)). 

Moreover, the current study will contribute by further examining the 
presence of spillover effects, differing analysis from the existing literature in 
the following two aspects. To our knowledge, no previous research is focused 
particularly on the agri-food sector of all countries in ECA; using information 
elicited in the Business Environment and Enterprise Performance Surveys 
(BEEPS) – the transition economies component of the World Business 
Environment Survey implemented by the European Bank for Reconstruction 
and Development and the World Bank Group in 2002-2003. The majority of 
previous research examines horizontal spillovers only. Here, a dynamic panel 
analysis will be developed so that foreign affiliates and local firms of this 
particular sector to be compared and to examine the presence of both vertical 
and horizontal spillover effects.  

To be specific, the impact of FDI in the agri-food sector of ECA 
economies will be both theoretically and empirically examined, whereas two 
separate lines of inquiry will be followed. First, it will be investigated whether 
foreign affiliates of food multinationals are different, more or less efficient, in 
comparison to local firms. The second one will be to look at the effects of food 
multinationals on local activities, particularly on their local suppliers and 
competitors. To address these issues properly, it will be necessary to use firm-
level data, obtained by the BEEPS Surveys, which combines foreign and local 
firms. 

The remaining of the paper is organised as follows. The second section  
provides an overview of possible channels for vertical and horizontal 
spillovers, as well as their definitions. A brief overview of the extent to which 
                                                 
1 When cross-section data on average industry characteristics is used, a positive simple 
correlation between productivity and the presence of multinationals is, in principle, just as 
likely to mean that multinationals are attracted to high-productivity industries, as it is to mean 
that multinationals raise local firms’ productivity.  
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local and foreign agri-food firms in ECA are linked to both their suppliers 
(vertically) and their competitors (horizontally) follows. A theoretical model is 
presented in the next section, where two separate cases are examined. Initially, 
autarky is assumed where no foreign investments have taken place; while later 
a foreign affiliate is established. In the latter case, the impact of FDI on the 
profitability of the local competitor and supplier is analysed, as well as the 
effects of technological transfer. The fourth section contains the empirical 
analysis, where the data, the empirical models, the results and their 
interpretation are illustrated.   A final section offers conclusions. 

VERTICAL AND HORIZONTAL LINKAGES 

DEFINING SPILLOVER EFFECTS 

Vertical linkages refer to productivity spillovers taking place due to 
inter-firm relationships, in which a firm (in our case a food processor) 
purchases goods or services as his production inputs on a regular basis from 
one or more firms (suppliers) in the production chain. On the contrary, 
horizontal spillovers refer to an improvement of local competitors’ 
performance resulted by the presence of a foreign affiliate in the same 
industry. The fact that local firms benefit from these spillovers results from 
multinationals’ incapability to capture all quasi-rents due to their productive 
activities or to the removal of market distortions. It is assumed then that 
multinationals may have an incentive to transfer knowledge to their local 
suppliers, in an effort to improve quality and lower the price of local inputs; 
yet, at the same time they will try to prevent information leakage that would 
enhance the performance of their local competitors in the same industry. 
Spillover effects can be, in general, classified as follows: 

- Imitation effect 

Both local suppliers and competitors can improve their productivity by 
adopting new production methods and managerial practices previously used 
only by multinationals. This is known as the imitation or demonstration effect.  

- Acquisition of human capital (training effect) 

Adoption of a new production method can also occur through 
acquisition of human capital. Multinationals, generally, invest in training, thus, 
employees of affiliates may accumulate knowledge which is valued outside 
the firm. As a result, the movement of labour from a foreign affiliate to a local 
firm (either supplier or competitor) can generate productivity improvement, 
since such workers may carry with them knowledge of new technology or new 
management techniques. Even further, it is often the case that foreign affiliates 
in transition economies act as a stable source of demand for inputs of 
particular quality standards in an industry, which can benefit local suppliers by 
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allowing them to train and maintain relationships with their experienced 
employees. Vertical spillovers can operate then through higher requirements 
regarding product quality and on-time delivery introduced by multinationals, 
since it provides incentives to local suppliers to improve their production 
technology and management.  

- Competition and demand effect 

Spillovers derived by increased competition and demand are usually 
identified as the major source of productivity gains for local firms and suppliers, 
respectively. On the one hand, the establishment of a foreign affiliate increases 
competition for the local firms both in the input- and final good- markets. This may 
force them either to use existing technology more efficiently (allocative efficiency) or 
improve their absorptive capacity. However, increased competition associated with 
foreign presence might reduce productivity of local firms if their market share 
shrinks, while reducing their production and increasing their costs. On the other hand, 
the local supplier might benefit from the affiliate’s presence through his increased 
demand in the input-market; yet, his profits might get lower if the local processor 
shuts down. 

- Exports (foreign linkage effect) 

Finally, export spillovers are considered as an indirect source of 
productivity gain. Multinationals are usually export-oriented firms with an 
established distribution network and adequate information to exploit foreign 
markets. Their suppliers and competitors could benefit by the already 
established relationships of the multinational and learn (through imitation) 
how to penetrate export markets. 

According to Aitken and Harrison (1999), lack of vertical or horizontal 
spillovers can be attributed to a number of factors, including limited hiring of 
local employees in higher-level positions, very rare labour mobility between 
local firms and foreign affiliates, limited subcontracting to local suppliers (i.e. 
inputs are imported), no research and development activities by the affiliates, 
and few incentives by multinationals to diffuse their knowledge to local firms.    

To sum, theory identifies various channels through which 
multinationals generate externalities that raise the productivity of local 
economy production factors. It is entirely possible, however, for the net effect 
of such linkages on local economy welfare to be negative, once we take into 
account the impact of FDI on the profitability of both local suppliers and 
competitors. Whether vertical and horizontal spillovers from multinationals 
raise welfare in transition economies is then an empirical question.  

SPILLOVER EFFECTS IN THE AGRI-FOOD SECTOR OF ECA 

Tables 1 and 3 provide a brief overview of the extent to which local 
and foreign agri-food firms in ECA are linked to others, either vertically or 
horizontally. Relative to their local counterparts, food multinationals are on 
average larger (measured by the average number of total permanent 
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employees); have higher factor productivity (measured by real output); are 
more intensive in capital (measured by total assets), and skilled labour 
(measured by the average number of skilled and unskilled workers); and are 
more likely to export their output and import their inputs (measured by the 
percentage of production exported and of the inputs imported). 

Information is based on data of 767 agri-food firms that can be 
retrieved by the BEEPS surveys, from which 127 are foreign owned (that is, at 
least 10 per cent ownership by foreign investors), and 640 are local firms. 
Comparing in detail foreign and local agri-food firms in ECA, it can be argued 
that, in terms of size, more than half of the foreign firms are large or very large 
firms, having at least 100 employees, while less than 10 per cent are micro 
firms with less than 10 workers. In contrast, the majority of local agri-food 
firms are small with less than 50 employees, and only 25 per cent are either 
large or very large firms. Almost half of the foreign firms are active in 
international trade, and more specifically, 47 per cent of them are exporters. 
However, local firms are mainly local-market-oriented firms, since 87 per cent 
of them are not exporting their output. Almost all foreign agri-food firms 
started their operations during the last years of transition, yet 21 per cent of 
local firms were established before 1990. According to the available data, 
most of the foreign firms were also previously owned by the local 
government, while the respective percentage for the local firms is one-third of 
the former. In terms of labour quality, finally, foreign firms have on average a 
higher number of permanent skilled workers than local firms, and foreign 
firms offer more frequently formal training for their permanent employees in 
comparison to their local counterparts.   

Concerning vertical and horizontal linkages, foreign firms appear to 
have on average higher market power, measured by their share in the local 
food market, than their local competitors. However, when firms were asked to 
estimate their customers’ reaction in the case of an increase in their product 
price by 10 per cent, their replies were very similar. For example, both foreign 
and local firms believe that 26 per cent of their customers will stop buying 
their product, while 34 per cent will buy a slightly lower quantity. More over, 
foreign firms are not only more export-oriented, but also import a higher 
percentage of their inputs from abroad in comparison to their local 
counterparts. To be specific, their imported inputs are three times more than 
the one of local firms; i.e. 36 per cent to 12 per cent on average. Firms were 
further asked whether they were facing losses due to supply delays or lower 
than agreed quality. It seems that local firms face these problems less 
frequently than foreign one, yet if any of these problems appears, the 
magnitude of losses is higher for the local firms.  

Finally, firms were also asked whether an initiative for new 
technology, foreign joint ventures, outsourcing and insourcing was undertaken 
in the last three years. The replies of foreign and local firms are as expected in 
all cases. Foreign firms appear to be more frequently involved in both 
outsourcing and insourcing initiatives, as well as in the establishment of joint 
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ventures. Yet, local firms are more active in the introduction of new 
technology, since 42 per cent of foreign firms claim to have a more advanced 
technology compared to their main competitor, therefore, such initiative is 
necessary for local firms to be able to compete foreign one.    See Tables 1 and 
3.    

THEORETICAL MODEL 

In this session both vertical and horizontal linkages will be 
theoretically examined. The general framework for the analysis consists of a 
local processor and a foreign affiliate of a food multinational, who buy a 
commodity from a local supplier and use the product as an input to produce a 
final good they then sell. Following Lin and Saggi (2003), initially, autarky is 
assumed where no foreign investments have taken place; while later a foreign 
affiliate is established. In the latter case, the impact of FDI on the profitability 
of the local competitor and supplier is examined, as well as the effects of 
technological transfer. It is assumed that foreign investments result in higher 
competition for the local processor both in the input- and final good- market, 
affecting supplier’s profitability too (the aforementioned competition and 
demand effects). Furthermore, the quality of inputs available by the local 
supplier may not be of an adequate level for the goods produced by the food 
multinational, therefore, it is assumed that the latter has incentives to transfer 
knowledge to his supplier; yet, he does not entrust the source of his 
technological advantage to his local competitor voluntarily. 

AUTARKY 

Under autarky, a local processor acts as a monopolist and buys input, 
y, from a local supplier for the production of the final good, x. To keep things 
simple, the supplier produces the input at a constant marginal cost of c, 0c > ; 
while the processor requires y units of the input to produce one unit of the 
final good and has no costs of production other than the unit price, w, that is 
paid to the input-supplier. Under these conditions, the profit-maximization 
problem for the local processor is given by: 
 ( )max p x wy x⎡ ⎤Π = −⎣ ⎦  
 (1) 
Letting ( )p x  be the inverse demand function for the final good denoted by the 
following linear function: 
 ( )p x xα= −  
 (2) 
the first-order condition for equation (1) yields: 

 ( )1
2

x wyα= −   

 (3) 
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Since the processor needs y units of the input to produce each unit of his final 
output, the following expression determines the input-demand function for the 
local supplier: 

 ( )1
2

Ax wy yα= −   

 (4) 

Presumably the local supplier is aware of this demand function; he chooses w  
to maximize his profits. The problem of the supplier is then given by: 

 ( ) ( ) ( )1max
2

Aw c x w c wy yπ α= − = − −   

 (5) 
Setting the marginal revenue equal to marginal cost, we have: 

 1
2

Aw c
y
α⎛ ⎞

= +⎜ ⎟
⎝ ⎠

  

 (6) 
where equation (6) denotes the optimal price for the input-market. 

Based on this and equation (4), the degree of vertical linkages in the absence 
of foreign investments, measured by the equilibrium output of the supplier, 
can be defined as follows: 

 ( )1
4

AVL cy yα= −   

 (7) 
Under autarky then, the degree of vertical linkages is positively associated 
with both the amount of input produced, y , and the market size, α; but 
negatively with the supplier’s marginal cost of production, c.  

Consider now the impact of the per unit input demanded, y , on the 
profitability of the supplier. Using the equilibrium values for x and w, his 
profits can be denoted by:  

 ( )21
8

cyπ α= −   

 (8) 

From which it can be argued that the factor that increases the degree of 
vertical linkages, y , may not necessarily increase the supplier’s profits, since a 
higher input-demand results in a lower price2. That is, an increase in y results 
in a steeper input-demand curve reducing the profits of the local supplier, due 
to a lower market power. Yet, the degree of vertical linkages increases because 
of the higher input-demand. 

                                                 
2 The first order condition with respect to y is negative, since: ( )1

4y cy c oα∂ → − <  because 

cyα > . 
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FOREIGN DIRECT INVESTMENTS 

Assuming now that a foreign affiliate is established by a food 
multinational in a transition economy, the local processor faces competition in 
both the final good- and input- market. The foreign affiliate buys his inputs 
from the local market, assuming that tariffs barriers evolution and policy 
measures such as mandatory local use content, make this option more viable; 
while through technology transfers the input quality is of sufficient level for 
the multinational’s standards. As in practice, it is also presumed that the 
affiliate holds a superior technology in comparison to the local firm, M Ly y≤ ; 
that is, the foreign affiliate is a less intensive user of the input, y. 
Under asymmetric technologies then, analysis will be similar to the one in the 
previous case, except that here the two processors play Cournot against one 
another.  
 
The profit-maximization problem for the affiliate is denoted by: 
 ( )max M M L M Mp x x wy x⎡ ⎤Π = + −⎣ ⎦   

 (9) 

and for the local processor by: 

 ( )max L M L L Lp x x wy x⎡ ⎤Π = + −⎣ ⎦   

 (10) 

while the inverse demand function is now given by: 

 ( )M L M Lp x x x xα+ = − −   

 (11) 

The first-order conditions yield the output for each processor: 

 ( )1 2
3M L Mx wy wyα= + −   

 (12) 

 ( )1 2
3L M Lx wy wyα= + −   

 (13) 

From which the derived input-demand for the supplier is determined as 

follows: 

 ( ) ( ) 21 2 2 2
3

FDI
AT M M L L M M M L Lx y x y x wy y wy y wyα α⎡ ⎤= + = − + + −⎣ ⎦   

 (14) 
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The supplier chooses, in his turn, the input price w  to maximise his profits: 

 ( )max FDI
S ATw c xΠ = −   

 (15) 

The first-order condition of this problem yields:  

 ( )
( )2 2

1
2 2

M LFDI
AT

M M L L

y y
w c

y y y y
α⎡ ⎤+

⎢ ⎥= +
− +⎢ ⎥⎣ ⎦

  

 (16) 

As in the previous case, equation (16) shows that the input price is positively 
associated with the market size, α, and the marginal cost of production, c. 
Input price also increases with an increase in My , since My  is relatively less 
than Ly ; i.e. M Ly y≤ .  

In equilibrium then, the degree of vertical linkages, under foreign investments, 
is determined by3: 

 ( ) ( ) ( ) ( ) 21 2 2 2
6

FDI FDI FDI FDI FDI
AT M M AT L L AT M M M L LVL y x w y x w cy y cy y cyα α⎡ ⎤= + = − + + −⎣ ⎦

 (17) 
 
Its comparison with the degree of vertical linkages under autarky yields: 

 ( ) ( )1 2 2
12

FDI A
AT M L M LVL VL y y c y yα⎡ ⎤− = − − −⎣ ⎦   

 (18) 
which implies that FDI A

ATVL VL>  if and only if 2 M Ly y> . As a result, FDI affects 
positively the degree of vertical linkages if the local competitor is not a 
relatively high intensive user of the input (or similarly, the technological 
advantage of the foreign affiliate is limited). The same conclusion can be 
derived when comparing the input prices FDI

ATw  and Aw ; as well as the profits 
of the supplier.  

For the local processor, his profits are now lower relative to autarky, 
because of competition and a higher marginal cost; i.e. 0FDI A

Lx x− < . In other 
words, losses occur for the local processor due to a reduced share in the final 
good market and a higher price in the input market that increases his 
production cost. 

                                                 
3 Under the condition of symmetric technologies, M Ly y= , the equilibrium values for the 

input price and the degree of vertical linkages are given by: 1
2

FDI
STw c

y
α⎡ ⎤

= +⎢ ⎥
⎣ ⎦

 and 

( )1
3

FDI
STVL cy yα= − .  
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To sum, assuming asymmetric technologies, the establishment of a 
foreign affiliate has an impact on the degree of vertical linkages in the 
following manner. It is reduced due to the competition effect that lowers the 
local processor’s output; yet, a higher degree is generated by the demand effect 
in the input market. Equation (18) shows that the latter effect dominates when 
the foreign affiliate’s technological advantage is limited.   

- Technology transfer 

It is now assumed that the foreign affiliate transfers technology to the 
local supplier, reducing the latter’s marginal cost of production from c to 
( )c u− ; where u is considered a variable for quality. If this is the result of 
imitation or transfer of knowledge by workers previously trained by the 
affiliate (imitation or training effect); then technology transfer occurs without 
a deliberate decision of the multinational. Vertical linkages, under these 
conditions, increase the productivity of the local supplier, while reducing his 
production cost. The magnitude of this effect depends on the absorptive 
capacity of the input-supplier. Note also that, despite the assumed asymmetric 
technologies for the processors, the local competitor can gain too using the 
same input and lowering the affiliate’s initial comparative advantage. 
In this case, the input-demand for the supplier is denoted as in equation (14), 
but the input price that maximises his profits is given by:  

 ( ) ( )
( )2 2

1
2 2

M LFDI
EX

M M L L

y y
w c u

y y y y
α⎡ ⎤+

⎢ ⎥= − +
− +⎢ ⎥⎣ ⎦

  

 (19) 
 
while the degree of vertical linkages is as follows: 

 ( ) ( ) 21 2( ) 2( ) 2( )
6

FDI
EX M M M L LVL c u y y c u y y c u yα α⎡ ⎤= − − + + − − −⎣ ⎦   

 (20) 
For these equilibrium values, the optimal degree of technology transfer is 
equal to4: 

 2 2

( )2
(2 ) 2 ( )

FDI M L
EX

M L M M L L

y yu c
y y y y y y

α α⎡ ⎤+= − +⎢ ⎥− − +⎣ ⎦
  

 (21) 
 
which shows that the condition of a relatively limited technological advantage 
for the foreign affiliate should hold here as well; i.e. 2 M Ly y> . Note, however, 

                                                 
4 Under the condition of the same technology, the optimal degree of technology transfer 

equals to FDI
SXu c

y
α⎛ ⎞

= −⎜ ⎟
⎝ ⎠

. 

 

10

Global Economy Journal, Vol. 6 [2006], Iss. 3, Art. 4

http://www.bepress.com/gej/vol6/iss3/4
DOI: 10.2202/1524-5861.1165



  

that in such case the local firm will not benefit from the indirect technology 
transfer.  

We, finally, assume that the input-supplier can improve the quality 
level of his output at a fixed cost of level u ; in order to meet quality standards 
specified by the foreign affiliate. In this case, the affiliate has to choose the 
extent of technology transfer u to maximise his profits which are determined 
by: 
 ( )max M M L M Mp x x wy u x⎡ ⎤Π = + − −⎣ ⎦   
 (22) 
The profit maximization problem for the local firm and the supplier remain 
similar to the one in the previous case, therefore the equilibrium values, under 
asymmetric technologies, are equal to5: 

 ( )1 2 2
3M L Mx u wy wyα= − + −   

 (23) 

 ( )1 2
3L M Lx u wy wyα= + + −   

 (24) 

 ( ) ( ) 21 2 2 2 2
3

FDI
EN M M M L Lx u wy y u wy y wyα α⎡ ⎤= − − + + + −⎣ ⎦  

 (25) 

 
( ) ( )

( )2 2

21 ( )
2 2

M L L MFDI
EN

M M L L

y y u y y
w c u

y y y y
α⎡ ⎤+ + −

⎢ ⎥= − +
− +⎢ ⎥⎣ ⎦

 

 (26) 

 ( ) ( ) 21 2 2( ) 2( ) 2( )
6

FDI
EN M M M L LVL u c u y y u c u y y c u yα α⎡ ⎤= − − − + + + − − −⎣ ⎦

 (27) 

 
( )( ) ( )

( ) ( ) ( )
3 2 2

3 2 2

2 5 6 2 2

2 7 6 4 4 2 3 2
L M L M L M MFDI

EN
L M L M M M M L

cy cy y y y cy y
u

y y y y y y y y

α α+ − − + −
=

+ − + − − −
  

 (28) 

The model shows then that the degree of vertical linkages in both cases 
depends on: (i) the size of the local final good market, because it also affects 
the affiliate’s input demand (i.e. it is expected the demand effect to be 
                                                 
5 Assuming symmetric technologies, the respective equilibrium values are given by: 

( ) ( )21
2 2

FDI
SN

u
w c u

y
α⎡ ⎤−

= − +⎢ ⎥
⎢ ⎥⎣ ⎦

, ( )1 2 2( )
6

FDI
SNVL u c u y yα= − − − , and 

( )
( )

2
7 2

FDI
SN

cy
u

y
α −

=
−

.  
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reinforced when the affiliate exports a significant share of his production since 
the adverse effect on the local firm will be reduced); (ii) the technological 
level of the foreign affiliate; that is, the degree of input intensity used by the 
affiliate for the production of his final output; and (iii) the technological gap 
between the affiliate and his local competitor. For the local firm, indirect 
horizontal linkages can have a positive impact for the latter case of technology 
transfer, because he has a higher market share in the final market in 
comparison to the case of no technology transfers, and benefits further using 
the same input.    

Based on the models, it can, therefore, be argued that the creation of 
vertical linkages can be detrimental to the productivity of the local supplier, 
unless a certain level of technology is transferred by the affiliate. Upon certain 
initial conditions, it is possible that the affiliate does not transfer the required 
level of technology leading to a sub-optimal equilibrium for the local 
economy. This negative effect arises from the crowding out of the local firm 
by the affiliate on the markets of both the final good and input. To generate 
positive impacts on the local economy, vertical linkages must be then 
accompanied by significant technology transfers.  

To conclude, the results of the theoretical model are consistent with 
previous empirical studies which argue that multinationals are most likely to 
have a negative impact on their local competitors, but a positive one on their 
local suppliers. The latter impact is likely to be higher if multinationals engage 
in technology transfer that improves suppliers’ productivity. Under technology 
transfer, the local firm also benefits partially, since the input price reduces and 
his market share is higher than the one under no technology transfer. We will 
now examine whether these arguments are consistent with the empirical 
analysis on the agri-food sector of ECA transition economies.  

EMPIRICAL ANALYSIS 

DATA 

As already mentioned, for the empirical analysis data from the BEEPS 
Surveys will be used. The BEEPS surveys contain data of more than 6,500 
firms in 28 countries. Furthermore, the data provides a number of important 
advantages for examining the relationships of our interest from a firm-level 
perspective; since the main objectives of the surveys are to: (a) evaluate the 
state of the private sector; (b) identify the key constraints to increasing firm 
productivity; (c) evaluate how competitive firms in a particular country are 
with respect to their neighbours or firms in other regions of the world; and (d) 
identify policies that will alleviate obstacles and improve firm productivity 
and export competitiveness.  

The dataset then contains all necessary information for our empirical 
analysis, providing data on foreign ownership, age, size, output, assets, 
employment, cost of inputs, source of supplies, and product destination. 
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Concerning information on vertical and horizontal linkages, in particular, 
firms were asked about their linkages with other firms; as for example, the 
suppliers or vendors that they work with, whether they themselves act as 
suppliers or vendors to others, whether an initiative for joint ventures or new 
technology was undertaken in the last three years, whether they offer formal 
training to their employees, etc.  

 

MEASURES OF SPILLOVER EFFECTS 

Measuring vertical and horizontal spillovers is not always 
straightforward due to data restrictions. Therefore, various proxies will be 
used for our analysis. Starting by the degree of vertical linkages three different 
measures will be used, defined, in general, by the extent of potential contacts 
between multinationals and local suppliers. These are, the share of inputs 
locally supplied to manufacturing firms with foreign presence; and the 
undertaken initiatives concerning outsourcing, and insourcing, for firms that 
subcontract in and out for other firms. To measure horizontal linkages, three 
additional proxies will be included in the analysis as follows: the average of 
each firm’s share in sectoral output depending on foreign ownership; and the 
initiatives undertaken for the establishment of joint ventures and introduction 
of new technology.    

To be specific, we use initially as measure of horizontal linkages, 
horFDI, the share of foreign investors in all firms of the agri-food sector, 
weighted by each firm’s market share in the local market. That is: 

 
 /jt ijt ijt ijt

horFDI forown y y= ⋅∑ ∑   

 (29) 

where forown denotes the percentage owned by foreign investors, i stands for 
the each firm, j for the agri-food sector and t for time. 

We then proxy horizontal spillovers using data related to R&D 
activities and joint ventures. R&D will be a dummy variable equal to one for 
the firms that have introduced new technology changing substantially the way 
the main product is produced in the last three years; and zero otherwise. JV is 
also a dichotomous variable that equals to one if a firm has agreed on a new 
joint venture over the last three years, and zero if not.  

Similarly, vertical linkages, verFDI, will be measured as the share of 
inputs locally supplied to firms with foreign presence, defined as follows: 
 jt ij jtverFDI horFDIθ= ⋅∑   

 (30) 

where ijθ is the percentage of inputs bought from local suppliers for each firm i 
in the agri-food sector. 
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Vertical spillovers will also be proxied by two extra dummy variables, 
namely outsourcing and insourcing. The former will be equal to one if a firm 
outsourced a major production activity that was previously conducted in-
house, and zero otherwise; while the latter equals to one if a firm brought in-
house a major production activity that was previously outsourced, and zero if 
else.  

 
EMPIRICAL MODEL SPECIFICATIONS 
 

Vertical and horizontal linkages are usually evaluated empirically by 
analysing the level or change in productivity of local firms that are in some 
way related with multinationals. The assumption is that spillovers are reflected 
in productivity improvements of the local firms. The ideal way to evaluate 
these effects requires, therefore, the identification of local suppliers and 
processors, which is possible using data from the BEEPS surveys. We model 
the impact of FDI on the technological change or total factor productivity 
(TFP) growth of local firms within the context of a production function. The 
results of the externalities or spillovers from FDI are expected to affect local 
firms’ productivity growth. FDI is treated as an additional explanatory 
variable of productivity growth, and the coefficient of the FDI regressor is 
taken as evidence consistent with spillovers from FDI to the local agri-food 
sector. 

To empirically examine the impact of FDI on productivity, Solow 
(1957) first formalised the idea of interpreting the time series of the residual in 
a production function as reflecting technological change or TFP growth. 
Similarly, a comparison of TFP can be made between different firms at the 
same point in time. We then consider a firm i that produces a single output at 
time t with a Cobb-Douglas gross output production function of the form: 

 
 it it it it itY A K L Xα β γ=   

 (31) 

where Y is output, A is a Hicks-neutral productivity shift parameter, K is 
capital input, L is labour input, X is intermediate inputs, and α, β, γ are the 
elasticities of output with respect to the relevant factor. In the case where 

1α β γ+ + = , the production technology is assumed to be constant returns to 
scale.  

Based on this production function, we assume that productivity is a 
function of capital, labour, the skill level of the labour force, ownership, 
market competition, experience, and international and R&D activities. 
Productivity of an agri-food firm i can thus be expressed as: 

 
 ( ), , , , ,exp , , & ,i i i i i i i i i iy f k l lq own power trade R D abscap=   
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 (32) 

where output, y, is measured by gross production; capital input, k, by total 
assets; and labour, l, by the average number of the total number of full-time 
employees. Labour quality, lq, is another important factor capturing the human 
capital investment of the workers employed, and it is measured as the ratio of 
the average number of skilled and unskilled workers. In terms of ownership, 
own, we define as foreign firms those of which at least a 10 per cent share is 
foreign-owned. To acquire more information of foreign presence, two 
additional dummy variables are used. Min is a dummy variable with the value 
one for firms with foreign ownership equal to or less than 50 per cent; and Maj 
is a dummy variable that equals to one for firms with foreign ownership higher 
than 50 per cent. Moreover, market competition is measured by firms’ market 
power, power, that is the inelasticity of demand for the firm’s major product 
line. A firm’s experience, exp, is proxied by the number of years since the firm 
started his operations; while international activities are the firm’s share of 
exports in total output, trade. The proxy utilised to measure R&D activities, 
R&D, is a dichotomous variable that equals to one if the firm has introduced 
new technology that has substantially changed the way that the main product 
is produced in the last three years, and zero otherwise. Finally, abscapi is a 
proxy for the absorptive capacity of each firm that is assumed to denote the 
ability to identify, adopt, and exploit knowledge spillovers at the sector level. 
This will be measured by the undertaken initiative for new technology, 
adjusted by the horizontal linkages. That is: 
 
 &ijt ijt jtabscap R D horFDI= ⋅   

 (33) 

where R&D is a dichotomous variable defined as above. 
Key variables are summarized in Table 3 and further explanation of all the 
variables used in the empirical regressors appears in Table 2. 
 

Based on these, the production function can be estimated in a log-

linear form denoted by: 

 0 1 2 3 4 5 6

7 8 9 10 11

ln ln ln ln
exp &

it t t it it it it it

it it it it it i t it

y vertFDI horFDI k l m lq own
power trade R D abscap

β β β β β β β
β β β β β α α ε

= + + + + + + +
+ + + + + + + +

 (34) 

where vertFDI  and horFDI  are the variables of our interest for the degree of 
vertical and horizontal linkages, respectively; itm  is the amount of raw 
materials consumed (excluding fuel); a’s are firm- and time- fixed effects that 
control for unobserved factors; as for example, the hiring of a skilled manager 
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or the discovery of a better production technique. The rest of the variables are 
denoted as above and we also assume that itε  is i.i.d..  

Starting by the spillover effects, positive coefficients of verFDI  and 
horFDI  will indicate that they are associated with higher productivity. 
Continuing further with the entry mode, own, and international activities, 
trade; they are likely to have a significant impact on vertical and horizontal 
linkages in the local economy. Joint ventures are likely to have higher local 
content than wholly-owned affiliates. This is because the local joint venture 
partner may have accumulated expertise in specific inputs produced by local 
suppliers. Taking wholly-owned affiliates as the base case, we then include a 
dummy variable in the model, Min, for the case the affiliate was established as 
a joint venture with a local partner. A positive sign is hypothesized for this 
variable. It is often also argued that export-oriented foreign affiliates rely more 
on imported inputs, while local-market-oriented firms tend to use locally 
supplied inputs. This could be interpreted due to the high quality standards 
that multinationals impose, as well as the restrictions parent firms impose to 
their affiliates on using inputs from suppliers that they specify and the latter 
are usually in another country. As a result, we expect vertical linkages 
associated with local-market-oriented firms to be of a higher degree. It should 
also be noted, that joint ventures and export-oriented food firms are less likely 
to increase competition in the local market, hence the degree of horizontal 
linkages related to these firms is expected to be lower than the one generated 
by wholly-owned and local-market-oriented firms.  

Assuming then that FDI affects the level of competition in local 
markets, local firm’s survival behaviour and performance will be affected 
through this channel too. To control for this effect, we introduce in the 
regression a measure of potential competition, namely market power. It is 
expected this variable to capture other unobservable variables that affect 
competition and might have disciplined the local firm to become more 
efficient.  

In terms of experience, it is likely to be an important determinant of the 
extent of vertical linkages. Finding suitable local suppliers and establishing 
links with these firms is a time-consuming process, especially, if the suppliers 
have to adapt to the demands of the processors in terms of quality and delivery 
schedules; as it is often the case for local suppliers of food multinationals in 
ECA. As foreign firms learn through time how to develop relationships with 
local suppliers, local procurement is expected to increase. We then include 
experience variable, and since we expect a relatively strong increase in local 
content in the first years of operating in the country and a smaller effect of 
additional years of experience, we include this variable in logarithmic form; 
hypothesizing a positive effect.  

We, finally, expect that increases in R&D activities and in skills will 
positively affect changes of productivity, since this affects local firms’ 
knowledge capital. Consequently, we control for these variables in order to 
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compare local firms with the same potential for increasing productivity and to 
be able to isolate the effects of FDI into local firms’ productivity growth.  

To sum, the hypotheses of our empirical analysis to be tested are 
accordingly determined by: 

Hypothesis A: “An increase in foreign direct investments is associated 
with a faster productivity growth for the local firms”.   

Hypothesis B: “The higher the share of locally supplied inputs to food 
firms with foreign presence, and the higher the foreign presence in the agri-
food sector, the higher will be the degrees of vertical and horizontal linkages”.   

Hypothesis C: “Vertical linkages associated with joint ventures and 
local-market-oriented firms lead to higher spillovers than the one generated by 
wholly-owned and export-oriented firms”; and 

Hypothesis D: “Horizontal linkages associated with joint ventures and 
export-oriented firms lead to higher spillovers than the one generated by 
wholly-owned and local-market-oriented firms”.    

Variations of this basic equation are used to investigate the impact of 
FDI on productivity growth of local firms, while using the same firm level 
specification.  

Before presenting the empirical results, it should be noted that 
performance comparisons between foreign affiliates and local firms face a 
number of major econometric challenges. Thus, the analytical framework 
within which the issues of our interest will be evaluated is also based on the 
model proposed by Aitken and Harrison (1999) as well as Griffith and 
Simpson (2001). That is, a dynamic version of the model will be used to 
estimate the relationship between ownership status and productivity growth, 
introducing as instruments the lags of the explanatory variables to control for 
the endogeneity problem. The estimated equation is then given by: 

  
0 [ 2] 1 [ 2] 2 [ 2]ln ln ln lni i t i t i t i iy k l m Zβ β β η ε− − −∆ = + + + +   

 (35) 
where 0β , 1β , and 2β are the participation of capital, labour, and intermediates 
in output, ∆ represents changes in the variables between 1999 and 2001, and Z 
includes a set of all the additional variables that may affect productivity 
growth in local firms as analysed above. 

 

RESULTS 

Consistent with the discussion of the second section, food 
multinationals appear to be different from local firms, thus, their entry is 
expected to have changed the average performance and behaviour of local 
economies in ECA. That is, foreign ownership is likely to have improved 
performance bringing in and combining factors of production and other 
features that local counterparts were less likely to pull together. Concerning 
vertical and horizontal effects of food multinationals on local activities, their 

17

Kaditi: FDI and Productivity Growth in the Agri-food Sector of ECA

Published by Berkeley Electronic Press, 2006



  

sign was shown to depend on possible interactions between foreign and local 
firms. The higher these are the more likely will be FDI to generate positive 
effects on the local economy. In general, the empirical results illustrated in 
Tables 4 to 7, in the Annex, confirm that FDI has a positive impact, or 
spillover effect, on productivity.  

Table 4 shows the results for various specifications used in order to 
investigate the impact of FDI on productivity. Column (1) reports the results 
of the OLS estimation for all firms included in the dataset, while column (2) 
the results for the local agri-food firms only. In the following two columns, the 
value-added (measured by the difference of gross output and intermediates) is 
used as the dependent variable, and in the remaining columns we repeat the 
estimations introducing additional explanatory variables. For the last two 
columns, analysis focuses particularly on local-market-oriented firms.  

According to the positive coefficient of horizontal spillovers, the 
technology superiority of foreign firms spreads to local competitors; and 
foreign ownership increases the productivity of local suppliers too, since the 
coefficient for vertical spillovers appear to be also positive. In all 
specifications, the degree of horizontal linkages has a positive sign and 
appears to be statistically significant at the one per cent confidence level. Its 
magnitude ranges from 0.104, when only local firms are taken into account, to 
0.127 for all agri-food firms. Vertical spillovers enter also positively, yet, they 
are not significant. When value-added is used as the dependent variable, the 
level of horizontal linkages doubles; and in the case where export-oriented 
firms are excluded, horizontal spillovers are lower, but the degree of vertical 
linkages increases. These results are consistent with our hypotheses.  

Moreover, all estimates show no statistically significant effect of 
foreign ownership on productivity. There is then no evidence that foreign 
firms perform better than local ones, implying that ownership effects are likely 
to affect performance only in the long-run. This further suggests that the 
aforementioned competition effect dominates the demand effect. Note also 
that taking into account wholly-owned foreign firms, the results remain very 
similar to those reported; therefore, they are not presented here. The 
explanatory variables used to measure market power, absorptive capacity and 
training do not enter significantly when used; therefore, they are omitted. 
Finally, in all cases, labour quality, experience, and export orientation do not 
appear to significantly affect firm productivity. Similar conclusions can be 
derived when estimating dynamic model specifications, as shown in Table 5.  

In Table 6, we further repeat analogous model specifications, yet 
labour input is here distinguished between skilled and unskilled workers. The 
results are alike those in the previous cases. In the following Table, other 
proxies for vertical and horizontal linkages are used as explanatory variables. 
These are dummy variables of initiatives undertaken for outsourcing and 
insourcing as far as vertical spillovers is concerned; and horizontal spillovers 
are measured by dummy variables for R&D activities and the establishment of 
joint ventures. In this case, the results appear to be consistent to previous 
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empirical research and to the conclusions derived in our theoretical analysis. 
That is, foreign investments have a negative impact on their local competitors 
and a positive one on their local suppliers. The coefficients of both 
outsourcing and insourcing have a positive sign in all specifications, while the 
latter is statistically significant at one per cent confidence level. On the 
contrary, both coefficients for horizontal linkages are negative and significant 
in all estimations. Similarly to the results of the other Tables, finally, the 
degree of vertical spillovers is higher when considering local-market-oriented 
firms only, and horizontal spillovers are lower when measured by the 
establishment of joint ventures.       

CONCLUSION 

There exists a long tradition in development economics that takes an 
optimistic view of the effect that FDI has on economic development in the 
local economies. In this tradition, multinationals are seen as agents that 
increase competition, transfer modern technology, and help achieve a more 
efficient allocation of resources. Multinationals can further reduce their 
production cost, while local suppliers benefit from higher demand and 
eventually higher technology transfer. It is, therefore, argued that foreign 
investments positively affect recipient economies through the generation of 
the so-called horizontal and vertical spillovers. The objective of this paper was 
to better understand these linkages between multinationals, local competitors 
and their suppliers for the case of the agri-food sector in transition economies 
of ECA. Analysis was both theoretical and empirical; focusing particularly on 
the impact of foreign investments on the productivity performance of local 
firms; and the possible spillover effects that food multinationals can induce to 
them.  

The theoretical model shows that the effect of multinationals on the 
local economy is more likely to be positive when multinationals engage in 
technology transfer that improves local suppliers’ productivity, multinationals’ 
technological advantage over the local competitors is only moderate, and the 
establishment of foreign affiliates does not lower the local processors’ market 
share. If these conditions are reversed, then the multinational can harm the 
profitability of both local competitors and suppliers, through the so-called 
competition and demand effects. 

Based on a firm-level dataset from the BEEPS surveys for the agri-
food sector of ECA economies, the estimated results of the empirical analysis 
appear to be also consistent to the existence of productivity spillovers. The 
data further indicates that greater productivity benefits for local suppliers are 
associated with local-market-oriented, rather than export-oriented, foreign 
affiliates. On the contrary, horizontal linkages between multinationals and 
local competitors are of a lower level when firms are not active in 
international trade. Note, finally, that no difference is detected between the 
effects of wholly-owned foreign firms and those with joint ventures. 
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To conclude, in order to maximise the positive impact of vertical 
linkages from agri-food foreign firms on the local economy, the analysis 
confirms that local governments in transition economies need to focus on 
technology transfers, promoting investments in R&D activities and 
encouraging more export-oriented foreign investments. Policymakers might 
also consider supporting the upgrade of technological capacity for local firms 
by providing incentives to multinationals or by subsidizing training. The agri-
food sector of transition economies in ECA needs, therefore, to be further 
restructured so as to gain from the increasing presence of foreign direct 
investments.  
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Figure 1: FDI flows per capita 
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CIS: Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyzstan, 
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Source: EBRD 
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Table 1: Foreign and Local Agri-Food Firms in ECA 
 Foreign Local   Foreign Local 

Size  New technology 
Micro 7% 24%  Yes 38% 43% 
Small 22% 39%  No 62% 57% 

Medium 16% 12%  Joint venture 
Large 20% 12%  Yes 10% 6% 

Very Large 35% 13%  No 90% 94% 
Exporter  Outsourcing  

Exporter 47% 13%  Yes 10% 6% 
Non-Exporter 53% 87%  No 90% 94% 

Customer reaction in 10% price increase  Insourcing  
Same quantities 12% 20%  Yes  12% 7% 
Slightly lower 34% 34%  No 88% 93% 
Much lower 28% 20%  Training 
Stop buying 26% 26%  Yes 65% 55% 

Technology compared to main competitor  No 35% 45% 
Less advanced 9% 18%     
About the same 49% 54%     
More advanced 42% 28%     
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Table 2: Definitions of Variables 
Variable Definition 
Firm 
characteristics  

Output Total sales 
Capital Total assets 
Labour Average number of total permanent workers 
Inputs Total purchases of raw materials (excluding fuel) 
Labour 
Quality 

Ratio of the average number of skilled (including management and professionals) 
and unskilled permanent workers 

Ownership Each firm was classified as foreign-owned if FDI is equal to or more than 10%. If 
a foreign share is less than 10%, the firm is considered as local.  

Min % owned by foreign investors should be ≤ 50% 
Maj % owned by foreign investors should be > 50% 

Market 
power 

Measured by the inelasticity of demand for the firm’s major product line. Firms 
were asked to state the likely response of their customers to a significant price 
increase in their main product line. The options were: (i) our customers would 
continue to buy from us in the same quantities as now; (ii) our customers would 
continue to buy from us, but at slightly lower quantities; (iii) our customers would 
continue to buy from us, but at much lower quantities; (iv) many of our customers 
would buy from our competitors instead 

Age 
(experience) Years since the firm began operations in the country  

Trade % of sales exported directly and indirectly  

R&D Firms were asked whether they have introduced new technology that has 
substantially changed the way the main product is produced in the last three years 

Training Firms were asked whether they offer formal (beyond “on the job”) training to their 
permanent employees 

Size  

Micro: Firms with less that 10 full-time employees 
Small: Firms with more or equal to 10 but less than 50 full-time employees 
Medium: Firms with more or equal to 50 but less than 100 employees 
Large: Firms with more or equal to 100 but less than 250 employees 
Very Large: Firms with more or equal to 250 employees  
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Table 3: Summary Statistics 
Variable Mean SD Min Max NoObs 

Share of local market  
Foreign 32.45 21.75 10 60 46 
Local 25.05 20.45 6 70 120 

% of sales exported 
Foreign 20.40 27.81 0 90 126 
Local 6.97 19.50 0 100 637 

% of inputs imported 
Foreign 36.84 36.3 0 100 109 
Local 12.48 25.53 0 100 502 

Average # of perm wkrs 
Foreign 314 620 6 1500 125 
Local 118 425 2 1500 634 

Average # of skill. wkrs  
Foreign 149 302 1 458 118 
Local 64 213 0 920 546 

Average # of unskill. wkrs 
Foreign 62 172 0 215 118 
Local 27 131 0 450 546 

% of perm. skill. wrks that receive training  
Foreign 21 32 0 100 104 
Local 22 35 0 100 370 

% of perm. unskill. wrks that receive training  
Foreign 9 26 0 80 87 
Local 13 32 0 100 310 

Total sales 
Foreign 4.42 1.08 3.71 4.95 28 
Local 3.15 1.03 1.08 5.26 286 

Total assets 
Foreign 4.62 1.00 3.74 5.18 22 
Local 3.18 1.07 1.20 5.37 204 

Purchases of raw mater. 
Foreign 4.67 0.92 4.16 4.73 16 
Local 3.01 1.11 0.83 4.92 198 
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Table 4: Estimations Results 

 Total-y Local-y Total-value 
added 

Local-
value 
added 

Total-y Local-y 
Total-y 
(non-

exporter) 

Total-y 
(non-

exporter) 

Explanatory 
Variables (1) (2) (3)  (4)  (5)  (6)  (7) (8) 

K 0.110*** 0.110*** 0.207*** 0.204*** 0.103*** 0.105*** 0.118*** 0.115*** 
  (.020) (.021) (.039) (.040) (.026) (.027) (.020) (.027) 
l 0.192*** 0.186*** 0.348*** 0.331*** 0.175*** 0.169*** 0.199*** 0.182*** 
  (.020) (.021) (.039) (.040) (.026) (.028) (.022) (.029) 

m 0.700*** 0.705*** 0.439*** 0.451*** 0.705*** 0.711*** 0.693*** 0.698*** 
  (.021) (.022) (.041) (.042) (.028) (.028) (.022) (.030) 

own -0.125* - -0.194 - -0.107 - -0.129 -0.105 
  (.075) - (.146) - (.096) - (.085) (.11) 

lq - - - - 0.005 0.005 - 0.004 
  - - - - (.005) (.005) - (.005) 

exp - - - - 0.008 0.008 - 0.014 
  - - - - (.05) (.056) - (.053) 

trade - - - - -0.010 -0.030 - - 
  - - - - (.075) (.084) - - 

verFDI 0.001 0.004 0.002 0.008 0.003 0.012 0.009 0.014 
  (.011) (.013) (.011) (.011) (.015) (.018) (.011) (.015) 

horFDI 0.127*** 0.121*** 0.224*** 0.216*** 0.118*** 0.104*** 0.115*** 0.099*** 
  (.022) (.024) (.042) (.046) (.030) (.034) (.023) (.032) 

intercept 0.388*** 0.387*** -0.551** -0.548** 0.503*** 0.496*** 0.381*** 0.490*** 
  (.087) (.089) (.171) (.173) (.170) (.18) (.09) (.176) 

adjusted R-
squared 0.991 0.99 0.964 0.959 0.998 0.987 0.991 0.989 

NoObs 194 178 194 178 129 116 176 113 
Note: Standard errors in parentheses. *** indicates significance at one percent confidence level; ** 
indicates significance at 5 percent confidence interval; and * indicates significance at ten percent 
confidence level.  
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Table 5: Dynamic Estimations 

 Total-∆y Local-∆y Total-∆y (non-
exporter) Total-∆y Local-∆y Total-∆y (non-

exporter) 
Explanatory 

Variables (1)  (2)  (3)  (4)  (5)  (6)  

k(-2) 0.189 0.174 0.205 0.122 0.044 0.127 
  (.127) (.137) (.132) (.187) (.216) (.195) 

l-skilled(-2) 0.172 0.179 0.172 -0.119 -0.175 -0.146 
  (.125) (.129) (.140) (.199) (.211) (.207) 

l-unskilled(-2) - - - 0.301 0.341* 0.348 
 - - - (.183) (.203) (.211) 

m(-2) 0.519*** 0.556*** 0.513*** 0.528** 0.589** 0.505* 
  (.126) (.129) (.135) (.179) (.194) (.193) 

own -0.287 - -0.241 0.065 - 0.270 
  (.460) - (.535) (.626) - (.756) 

lq - - - 0.017 0.028 0.024 
 - - - (.042) (.044) (.044) 

exp - - - 0.306 0.467 0.397 
 - - - (.330) (.367) (.370) 

trade - - - -0.459 -0.272 - 
 - - - (.513) (.573) - 

verFDI 0.059 0.085 0.057 0.075 0.076 0.092 
  (.078) (.084) (.088) (.098) (.102) (.099) 

horFDI 0.341** 0.293* 0.331** 0.386* 0.406* 0.375* 
  (.141) (.149) (.152) (.200) (.208) (.212) 

intercept -2.693*** -2.683*** -2.674*** -2.931** -3.277** -3.116** 
  (.533) (.540) (.562) (1.002) (1.043) (1.060) 

adjusted R-
squared 0.849 0.838 0.851 0.814 0.806 0.822 

NoObs 125 113 114 80 72 71 
Note: Standard errors in parentheses. *** indicates significance at one percent confidence level; ** 
indicates significance at 5 percent confidence interval; and * indicates significance at ten percent 
confidence level.  
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Table 6: Estimation Results 

 Total-y Local-y Total-y (non-
exporter) Total-y Local-y Total-y (non-

exporter) 
Explanatory 

Variables (1) (2) (3)  (4)  (5) (6)  

k 0.116*** 0.118*** 0.127*** 0.104*** 0.107*** 0.115*** 
  (.027) (.029) (.028) (.028) (.030) (.029) 

l-skilled 0.133*** 0.125*** 0.130*** 0.098*** 0.093*** 0.100*** 
  (.023) (.025) (.024) (.032) (.033) (.032) 

l-unskilled 0.055** 0.052** 0.059** 0.085*** 0.081** 0.088*** 
  (.022) (.025) (.026) (.029) (.032) (.032) 

m 0.697*** 0.704*** 0.693*** 0.702*** 0.710*** 0.697*** 
  (.029) (.030) (.031) (.029) (.030) (.031) 

own -0.113 - -0.106 -0.116 - -0.115 
  (.095) - (.11) (.097) - (.11) 

lq - - - 0.011 0.011 0.010 
  - - - (.007) (.007) (.007) 

exp - - - 0.004 0.003 0.006 
  - - - (.051) (.057) (.054) 

trade - - - -0.006 -0.025 - 
  - - - (.075) (.085) - 

verFDI 0.005 0.012 0.016 0.004 0.012 0.014 
  (.015) (.018) (.015) (.015) (.019) (.015) 

horFDI 0.112*** 0.101*** 0.091*** 0.118*** 0.105*** 0.099*** 
  (.030) (.034) (.032) (.031) (.035) (.033) 

intercept 0.648*** 0.642*** 0.665*** 0.652*** 0.646*** 0.655*** 
  (.121) (.125) (.124) (.16) (.176) (.17) 

adjusted R-
squared 0.988 0.987 0.989 0.988 0.987 0.989 

NoObs 129 116 113 129 116 113 
Note: Standard errors in parentheses. *** indicates significance at one percent confidence level; ** 
indicates significance at 5 percent confidence interval; and * indicates significance at ten percent 
confidence level.  
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Table 7: Estimation Results 

 Total-y Local-y Total-y (non-
exporter) Total-y Local-y Total-y (non-

exporter) 
Explanatory 

Variables (1)  (2)  (3) (4)  (5)  (6)  

k 0.144*** 0.143*** 0.142*** 0.132*** 0.127*** 0.123*** 
  (.021) (.021) (.021) (.027) (.027) (.027) 

l (-skilled) 0.114*** 0.113*** 0.123*** 0.082*** 0.081*** 0.084*** 
  (.018) (.019) (.019) (.025) (.026) (.024) 

l-unskilled - - - 0.032 0.030 0.039* 
  - - - (.022) (.023) (.023) 

m 0.772*** 0.777*** 0.771*** 0.773*** 0.784*** 0.783*** 
  (.021) (.021) (.022) (.027) (.028) (.028) 

own 0.021 - 0.021 0.006 - -0.001 
  (.073) - (.082) (.085) - (.097) 

outsourcing 0.135 0.123 0.142 0.208 0.175 0.234 
  (.110) (.110) (.115) (.15) (.151) (.161) 

insourcing 0.189** 0.232*** 0.264*** 0.280*** 0.351*** 0.429*** 
  (.080) (.084) (.096) (.1) (.104) (.116) 

R&D -0.080* -0.106** -0.106** -0.121** -0.162*** -0.166*** 
  (.041) (.041) (.042) (.055) (.056) (.058) 

JV -0.273*** -0.264*** -0.291*** -0.278*** -0.255** -0.244** 
  (.076) (.075) (.082) (.1) (.098) (.103) 

intercept 0.878*** 0.861*** 0.874*** 1.080*** 1.057*** 1.072*** 
  (.069) (.070) (.069) (.088) (.089) (.086) 

adjusted R-
squared 0.990 0.989 0.991 0.988 0.988 0.990 

NoObs 192 176 174 127 114 111 
Note: Standard errors in parentheses. *** indicates significance at one percent confidence level; ** 
indicates significance at 5 percent confidence interval; and * indicates significance at ten percent 
confidence level.  
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