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TOPIC THREE: EFFECTS OF PRIVATE FDI IN DEVELOPING COUNTRIES 

(Very preliminary) 
 
 
Aim :  Many developing countries have provided incentives (e.g. tax exemptions to attract FDI) 
to attract FDI.  Does FDI bring considerable benefits to the host country to warrant these 
favourable policies?   
 
 
Outline and Reading 
 

1. Background 
 

2. Macro-level evidence 
 
*Borenzstein, E., Gregorio de, J. and Lee, J.-W. ,1998, How Does Foreign Direct Investment 
Affect Economic Growth? Journal of International Economics, 45 (1), pp.115-135. 
 
*Mello de, L.R., 1997, Foreign Direct Investment in Developing Countries: A Selective Survey. 
Journal of Development Studies, 34, pp.1-34. (part on theory) 
 

3. Spillovers and micro-level evidence 
 
* Gorg, H. and Greenaway, D.,2004, Much Ado About Nothing? Do Domestic Firms Really 
Benefit from Foreign Direct Investment?’ World Bank Research Observer, 19(2), pp. 171-197. 
(also IZA Discussion Paper 944) (part of productivity spillovers). 
 
*Smeets, R., 2008, Collecting the Pieces of the FDI Knowledge Spillovers Puzzle, World 
Bank Research Observer, 23(2), p107-138. 
 
* Aitken, B.J. and Harrison, A., 1999, Do Domestic Firms Benefit from Direct Foreign 
Investment? Evidence from Venezuela. American Economic Review, 89(3), pp. 605-618. 
 
Javorcik, Smarzynska Beata, 2004, Does Foreign Direct Investment Increase the Productivity of 
Domestic Firms? In search of Spillovers through Backward Linkages, American Economic 
Review, 94(3) pp.605-627 
 
Blalock G. and P. J. Gertler, 2008) Welfare Gains from Foreign Direct Investment through 
Technological Transfer to Local Suppliers, Journal of International Economics,74 (2), 
pp.402-421. 
 

4. The  determinants of FDI   (optional) 
 

Asiedu, Elizabeth (2006). Foreign Direct Investment in Africa: The Role of Government 
Policy, Institutions and Political Instability. World Economy, 29 (1), pp. 63-77. 
 
 
1. BACKGROUND 
 
Private Foreign Direct Investment (FDI) can be defined in several ways.  
 
• UNCTAD (World Investment Report 2008)   
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- FDI “as an investment involving a long-term relationship and reflecting a lasting interest and 
control by a resident entity in one economy (foreign direct investor or parent enterprise) in 
an enterprise resident in an economy other than that of the foreign direct investor…FDI 
implies that the investor exerts a significant degree of influence on the management of the 
enterprise resident in the other country…FDI has three components: equity capital, 
reinvested earnings and intra-company loans or intra-company debt transactions”. 

- Data on FDI flows are on a net basis (capital transactions´ credits less debits between 
direct investors and their foreign affiliates). Net increases in liabilities (FDI inward) are 
recorded as credits (positive sign in the balance of payments), while net increases in assets 
are recorded as debits (negative sign in the balance of payments). Hence, FDI flows with a 
negative sign indicate that at least one of the three components of FDI (equity capital, 
reinvested earnings or intra-company loans) is negative and not offset by positive amounts 
of the remaining components, implying reverse investment or disinvestment. 
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Extracted: Seckart and Venganzones-Varoudakis, Review of Development Economics , 11(4), 
607-620, 2007. 
Source UNCTAD 
 
 
• Researchers like De Mello Jr. define it very broadly, i.e. as a form of international inter-

firm co-operation that involves equity and/or management control of foreign enterprises, 
quasi-investment arrangements (licensing, leasing, international production sharing etc.), 
joint ventures (possibly with little foreign participation) and R&D co-operation.  

 
• For empirical studies, foreign direct investment is often measured as the level of foreign 

participation in the value of the company. For the IMF, FDI refers to foreign participation 
in excess of 10%. Anything less than that is termed portfolio investment. 

 
• In the 1990s, capital started flowing from developing countries to developed countries. 

Sovereign Wealth Funds are government-owned investment funds composed of financial 
assets (e.g. stocks, bonds, property, currency deposits, etc) or other financial instruments.  
They are managed separately from the official reserves of the monetary authorities. .They 
have existed since 1950s but in recent year SWF have grown considerably because of 
current account surpluses and rapid accumulation of reserves.  SWF aim to manage a 
financial portfolio to generate long term return. Examples:  Abu Dhabi Investment 
Authority (United Arab Emirates), Kuwait Investment Authority, Government Pension 
Fund –Global Norway Fund, etc. 

 
 
• Some features of world FDI activity: a) Sharp increases in world FDI activities that 

started after 1985. b) Increased activity and concentration of FDI. Indeed, in the 1990s, 
FDI has become an important sources of external finance in developing countries and  
FDI inflows to developing countries concentrated on a few Southeast Asian and Latin 
American countries. c) Developing countries have been liberalising financial markets and 
offered special incentives (lower taxes, subsidies for infrastructure, etc) to attract FDI in 
the hope of acquiring technological transfer, know-how, and in general, positive 
externalities. 

 
• Two major strands of the FDI literature: a) analysis of the determinants of foreign direct 

investment and b) analysis of the effects of FDI on growth in the host countries. We will 
concentrate in the latter. As is the case with trade and growth, the relationship between 
FDI and growth has been analysed both at the macro and micro-level.  

 
 
2. MACRO-LEVEL MODELS AND ANALYSIS 
 
2.1.  Growth Models and FDI 
 
De Mello Jr  (JDS, 1997) provides a survey of the literature on the relationship between FDI and 
economic growth. 
 
The early neo-classical approach to FDI was based on capital arbitrage (capital flows result 
from interest rate differentials). The beneficial effects for the host country were considered to 
arise from a larger capital stock, increased tax revenues, increased labour income (or 
employment) and favourable externalities (diffusion of technology and training). Note that in 
the tradition of Solow and given diminishing returns to physical capital, FDI would affect only 
the level of income and leave long-run growth unchanged. Long run growth rates can only 
result from technological progress and/or population growth, which were traditionally 
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considered exogenous. That is, FDI will only be growth enhancing if it affects technology 
permanently and positively. 
 
If growth determinants are considered endogenous, FDI can be considered as a composite 
bundle of capital stocks, know-how and technology. FDI can affect growth endogenously if it 
generates increasing returns in production via externalities and productivity spillovers. Also, 
FDI can be an important source of human capital augmentation and technological change in 
developing economies, if it promotes the use of more advanced technologies by domestic firms 
and provides specific labour training and skill acquisition. Moreover, policy changes might 
induce permanent increases in output growth by providing incentives to host FDI.   
 
Capital accumulation: FDI encourages the incorporation of new inputs (wider range) and 
technologies (productivity gains from spillovers to domestic firms) in the production process of 
the host country. 
 
Technological change: FDI transfers knowledge from technological leaders to followers, 
promotes the use of advanced technologies by domestic firms. 
 
Knowledge transfers: FDI can provide labour training and promote skill acquisition and 
diffusion, introduces new management practices and organisational arrangements, etc. These 
gains may take place even when FDI does not entail significant capital accumulation. 
 
Thanks to the externality effect, the social return to investment exceeds the private rate of 
return.  This discrepancy occurs because individual acts of private investment add to the stock 
of knowledge and hence, the productivity of the capital stock.  Therefore, in the aggregate, the 
return to capital stock does not diminish although returns to single acts of investment might 
diminish. Property rights on innovations can reduce the extent of growth-enhancing spillovers. 
 
 a)  Growth Accounting Approach 
 
This is a conventional methodology in growth empirics and mainly involves the estimation of 
time-series or cross-country regressions. FDI is considered to be an additional input in an 
augmented production function. This is a simple way to assess the growth effects of FDI. 
 
Assume the following production function (time-indices not included for simplicity) 
 

),,,( ΩΦ= FLKAY          (1)   
 
where Y is output, A captures technology, K is capital stock, L is labour, F refers to FDI inflows 
and Ω is a vector of ancillary variables.  
 
Assume a constant returns Cobb-Douglas function and take logs and differences: 
 

ωγψζ gfgkgAgyg +++=        (2) 

 
where lower cases indicate per-capita; ζ , ψ and  γ  are the corresponding elasticities.  Note that   
 

ωγψζ ggggg fkyA −−−=         (3) 
is the total factor productivity or Solow residual. 
 
[Note: a more simple example would be Y/L = (AKαL1-α)/L → Y/L = A(K/L)α → ln(y) = ln(A) 
+ αln(k) →  gy = gA + αgk] 
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This simple framework allows us to estimate for instance the elasticity of output with respect to 
capital (ζ) or FDI (ψ).  
 
Some problems: 
• FDI is a flow variable, some of the variables included in the Y equation are stock variables. 
• FDI data and measurement problems. 
• Omitted variables and simultaneity bias (e.g. capital stock). 
 
Externalities 
   
Assume that the host country production function is 
 

ββ −=Φ= 1),( HAkHkAy dd         (4) 
 
where β is the share of domestic physical capital and A refers to the efficiency of production. 
Assume diminishing returns to domestic capital (0< β < 1). Total stock of knowledge H in the 
recipient economy is a function of per capita domestic and foreign-owned capital (FDI) 
respectively.  Let H be of a Cobb-Douglas type 
 

ηα )( wd kkH =          (5)   
 
where α>0 and η (η<0 or η>0) refer to the elasticities of substitution or complementarity 
between foreign and domestically-owned capital.  Combine (4) and (5) 
 

)1()1( βαηβηβ −−+= wkdAky         (6)

      
 
and take logs and time derivatives 
 

ωβαηβηβ gggg dAy )]1([)]1([ −+−++=       (7)   
     
This shows that besides its own effect on growth, FDI is expected to increase the elasticity of 
output with respect to capital by η(1-β)>0 if η>0. FDI thus complements domestic capital. 
 

b) The Intertemporal Optimisation Framework 
 
The representative agent maximises a standard concave utility function where ρ is the 
rate of time preference and c is private consumption 
 

Max ∫
∞

=

−

0
)(

t
dttecu ρ          (8) 

 
Subject to cyk −=&  and substitute y using (6): 
 

cwkdAkk −−−+= )1()1( βαηβηβ&    and  0)0( ≥dk   (9) 

 
Form the Hamiltonean and assume u(c) = lnc, the optimal rate of growth of 
consumption is 
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ρβαηβηββηβ −−−−+−+= )1(1)1()]1([ wkdkA
c
c&                          (10) 

Assume that β+η(1-β)=1 which implies η=1, then (9) becomes 
 

ρβα −−= )1(
wAk

c
c&         (11)   

Then, as long as ρβα >−
∞→

)1(lim wAk
wk , the long-run growth rate depends 

positively on FDI.  Note that long-run growth depends on the time preference, the 
productivity of domestic capital, and the degree of complementarity between domestic 
and foreign-owned capital.  If α(1-β)=1, then the growth rate of the capital stock and 
output are constant and equal to the growth rate of consumption so permanent increases 
in FDI lead to permanent increases in output. 
 
 c) Panel data studies 
 
Include unobserved country effects (fixed or random). Standard model estimated for the effect 
of FDI on growth: 
 

εωγψζα ++++= hghfghkghhyg ,,,,       (12)  

 
where h refers to the countries in the panel, and the other variables are those in equation (2).  
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Some results on the effects of FDI on growth 

 
Source: de Mello, 1997 
 
2. 2.  A  empirical macro-level evidence on growth, FDI and human capital  
 
Borensztein et al (JIE, 1998) examine empirically the role of FDI in the process of technology 
diffusion (transmission of ideas and new technologies) and on economic growth.  Multinational 
corporations (MNCs)   spend substantially in R&D and are among the most technological 
advanced firms; so FDI by MNCs is considered one of the channels for access to advanced 
technologies by LDCs.  The sample consists of FDI flows from industrial countries to 69 LDC 
during 1970-89. 
 
An endogenous growth model motivates the empirical work where the rate of technological 
progress is the main determinant of long run growth.  Technological process takes place through 
"capital deepening" i.e. introduction of new varieties of capital goods.  MNCs possess more 
advanced "knowledge" and are able to introduce them at lower cost.  The application of this new 
technology requires a sufficient high stock of human capital in the host country. The stock of 
human capital reflects the capabilities of the host country and limits the transmission of 
technology. 
 
They examine whether FDI affects growth and whether this depends on the level of host country 
human capital. They also examine the effect of FDI on domestic investment – namely whether 
FDI crowds out domestic investment. MNCs may displace domestic firms through competition 
in the product and financial market, but may also support them through complementarities in 
production and possible technology spillovers. 
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They find that FDI is an important vehicle for technology transfer, contributing more to 
economic growth than domestic investment. The positive effect of FDI on growth is enhanced by 
higher levels of host country human capital. But, FDI is more productive than domestic 
investment only when human capital levels are above a minimum threshold. As opposed to 
crowding out of domestic investment, they find evidence of crowding in effects, but the results 
are not very robust. 
 
The framework 
 
The economy produces a single consumption good according to 
 
Y AH Kt t t= −α α1          (1) 
 
where A is the exogenous state of technology; H is human capital; K is physical capital which 
consists of different varieties of capital goods, each of one being denoted by x( j ) 
 

K x j dj
N

=
⎧
⎨
⎩

⎫
⎬
⎭

−

−

∫ ( )
/( )

1

0

1 1

α

α

        (2) 

 
Capital accumulation takes the form of expansion of the number of varieties.  
 
The total number of varieties of capital goods (N) produced by domestic (n) and foreign (n*) 
firms is  
 
 
N = n + n*          (3)
       
 
 
Each firm producing capital goods will rent capital goods out to each final good producer at the 
rental rate m(j).  The demand for each variety of x(j) is given by the equality between the rental 
rate and the marginal productivity of the capital good in the production of the final good: 
 
m j A H x j( ) ( ) ( )= − −1 α α α         (4)  
     
 
Assume that the process of technological adaptation requires a fixed set-up cost F before 
production of the new technology takes place 
 

*)/,/*( NNNnFF = ,  where   δF/δ(n*/N)<0,  δF/δ(N/N*)>0  (5) 
 
i.e. the first partial derivative captures the assumption that foreign firms facilitate the adoption of 
technology to produce new capital varieties. The second partial derivative captures the “catch 
up” technological effect in which costs increase with the number of varieties produced 
domestically (N) compared to those produced in more advanced countries (N*). Imitation 
possibilities are higher when N/N* is lower. An increase in the number of varieties can also be 
interpreted as an improvement of the quality of goods; while the catch up effect reflects that the 
cost of improving an existing capital good is smaller the lowest is its quality. So, it will be 
cheaper to upgrade goods of lower quality. 
 



 9

Once the capital good is introduced, there is a constant maintenance cost per period of time 
(marginal cost of production of x(j) = 1). 
 
Profits for the producer of the new variety of capital j are 

[ ] )/,/()()()()( **)(
t

t
ttt

str
t NNNnFdsejxjxjmj ∫

∞
−− −−=Π     (6)

  
 
m(j)x(j) = total revenue at time t,  x(j) = total cost at time t (marginal cost = 1), r = rate of return 
on capital – can be considered as a discount rate of a firm – profit in the near future will be more 
valuable than profit in the more distant future. 
 
Maximisation of (6) subject to (4) yields 
 

αα α /2/1 )1()( −= HAjx             [Hint: First integrate (6) and then take a derivative wrt x(j)] (7) 
 
and substituting (7) into (4) gives the rental rate as a mark-up over maintenance cost 
 
m j( ) / ( )= −1 1 α          (8)
        
Assuming free entry so Π(j)=0, substituting in (7) and (8) to (6), and solve for the optimal rate of 
return r 
 

HNNNnFAr 1**/)2(/1 )/,/()1( −−−= ααα αα       (9)   
 
The process of capital accumulation is driven by savings behaviour.  Assume that individuals 
maximise 
 

U
C

e dst
s

t

s t
1

1

−∞
− −

−∫
σ

ρ

σ
( )  where C is the consumption of a final good.   (10)  

   
subject to &K Y C= −  and K(0)>0. 
 
Forming the Hamiltonian and solving the FOCs yields 
           (11) 
&

( )
C
C

rt

t

= −
1
σ

ρ  

(For details/explanation - see for instance Romer: Advanced Macroeconomics, ch 2-3). 
  
In the steady state equilibrium, the rate of growth of consumption must equal the rate of growth 
of output.   
 
From (9) and (11) 
 

))/,/()1((1 1**/)2(/1 ραα
σ

ααα −−= −− HNNNnFAg     (12) 

 
The equation to be estimated is an approximation of (12) 
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g = c0+c1(FDI)+c2(FDIxH)+c3(H)+c4(Y0)+c5(X) 
 
where FDI is foreign direct investment, H is the stock of human capital, Y0 is the initial GDP per 
capita and X is a set of variables often included in long-run growth studies (govt consumption, 
black market premium as a proxy for exchange market distortions and dummies for Latin 
America and Sub-Saharan Africa). 
 
The growth rate is measured as annual rate of per capita real GDP over a decade (1970-79 and 
1980-89).   
 
FDI is defined as gross foreign direct investment originated in OECD member countries (as 
proportion of GDP) into LDCs because they want to capture benefits of foreign direct investment 
through knowledge and other spillover effects.  This is analogous to the fraction of goods 
produced by foreign firms (n*/N).  
  
The initial GDP captures the “catch up” effect (N/N*).  
 
 For human capital stock, they use the educational attainment and measured it by initial level of 
average year of the male secondary schooling constructed by Barro and Lee.   
 
The group of X variables include govt consumption (measured by the average share of real govt 
consumption in real GDP), black market premium on foreign exchange, political instability, 
political rights, a proxy for financial development, the inflation rate and a measure of quality of 
institutions. 
 
 
The results 
 
The regressions are based on panel data for two decades (1970-79, 1980-89).   They applied 
seemingly unrelated regressions equations (SURE) technique, because the disturbances of the 
regressions include factors that are common to all countries as well as factors that are specific to 
the country (i.e. equations are linked by their disturbances). Also because the set of equations has 
the same parameters and estimating the equation separately will waste information (see Greene).  
They did not report the cross sectional regression results that yield similar results as the panel 
data estimation. They also performed IV in the growth per capita regression to correct for 
endogeneity of FDI. Overall, the results were qualitatively similar to the ones obtained with 
SURE. 
 
• Effects on growth 
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The results show that FDI has a statistically insignificant effect on growth. But, the interaction 
terms for FDI and Schooling has a significantly positive coefficient. When the interaction term is 
added, the effect of FDI alone on growth is negative and insignificant while the interaction term 
is positive and significant.  The values of these coefficients indicate that countries with secondary 
school attainment above 0.52 will benefit positively from FDI.  In their sample, 46 out of 69 
countries satisfy this benchmark.  The black-market premium (proxy for distortions in the trade 
regime), the dummies for Africa and Latin America, political instability are negatively correlated 
with growth.  The measure of financial development (M2/GDP) and the proxy for quality of 
institutions (Knack and Keefer’s measure from the International Country Risk Guide) had also 
the expected signs. 
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• Effects on (total fixed) investment 

 

 
 
The contribution of FDI to growth could come from complementing or adding to domestic 
capital and/or being more productive or efficient than domestic investment.  They analysed the 
effects of FDI on total fixed investment and the results suggest that FDI increases investment 
more than one for one, but the interaction FDI-Human capital was insignificant.  This suggests 
that the complementarity between foreign and domestic investment is not sensitive to the 
productivity of FDI.  
 
 Note that the complementarity effect is not robust to different regression specifications. In fact, 
except for the baseline specification, the estimated coefficients for FDI are statistically 
insignificant.  
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To explore the possibility that FDI is more efficient than domestic investment, they regress 
growth on FDI controlling for aggregate investment and show that the effect of FDI on growth is 
significant once the interaction term for FDI and H is included. The value of the educational 
attainment threshold is 0.88 and is satisfied by 29 countries in the sample. 
 
 
Conclusions 
 
The effect of FDI on growth depends on the level of human capital available in the host country.  
There is a strong and positive interaction between FDI and the level of educational interaction 
(proxy for human capital).  The same interaction is not significant in the case of domestic 
investment.  They also find some evidence (not robust) of “crowding in” i.e. FDI complements 
domestic investment. 
 
Caveat:  the paper does not explore the effects of FDI on the level of human capital (training, 
etc.). 
 
 
 
3. MICRO-EVIDENCE AND SPILLOVERS 
 
3.1. Definition, channels, econometric specification, some evidence 
 

a. Definition and channels  
 
Definition (Smeets, 2008):  “…knowledge spillovers at the firm level as knowledge created 
by one firm (a multinational enterprise) that is used by a second firm (a host country firm) for 
which the host-country firm does not (fully) compensate the multinational enterprise”.  Note 
that this definition: 

- Excludes pecuniary spillovers (gains from quality increase not fully reflected in the price 
of the good) and competition effects (changes in market structure). 

- Different than knowledge transfer i.e. intended diffusion of knowledge which creates no 
externality. 
 

The literature has identified three main channels (Smeets, 2008) : 
 
• Demonstration  

Imitation or reverse engineering of products and processes by host countries of the products 
and practices of multinationals firms.  Scope depends on product/process complexity. This 
may also apply to managerial/organisational innovations.  
 
• Worker mobility (skills acquisition) 

Multinationals will often require skilled labour and invest in training. The movement of 
workers from the multinational to existing host country firms or the set up new firms can lead 
to a productivity spillovers.  
 
• Upstream and downstream linkages (inter-industry)   

This involves spillover of knowledge from the multinational enterprise to its suppliers and 
customers. 
 
Gorg and  Greenaway and (2004)  use a broader  definition  of  knowledge spillovers, adds: 
 
• Competition  

Host country firms may be under pressure to use existing technology more efficiently etc. 
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• Export spillovers 
  

Domestic firms can learn to export from multinationals (see Aitken, Hanson and Harrison, 
1997, Barrios, Görg and Strobl, 2003 and Greenaway, Sousa and Wakelin, 2004). Exporting 
can require fixed costs and host country firms may benefits either from collaboration with 
multinationals or imitation of export practices (networks etc.). 
 
 

 
 
Source: Greenaway and Gorg (2004) 
 
 

b.  Econometric specification 
 
According to Smeets (2008), most of the econometric studies estimate models like: 
 

ijtjtitijtijt FDIy εββββ ++++= ZX 3210    (1) 

 
where 1β is the parameter of interest  (effect of FDI in firm’s own sector) 

ijty :  productivity of firm i at time t in sector j 

FDI : presence of FDI 
X : vector of firm-level control variables that affects productivity  (e.g. own investment in  
      R&D, human capital)  
Z : vector of industry control variables (e.g. market concentration)  
ε : error term 
 
Problems:  

- Measure of productivity varies across studies 
- Endogeneity  of FDI 
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Demostration effect 
 

- Most studies test a version of (1) but none of them hypothesise how demonstration effects 
take place.  

-  Most of the studies implicitly deal with demonstration effect through (horizontal or 
intraindustry spillover)  

 
 
Worker Mobility 
 

ijtjtit
M
itijt Sy εββββ ++++= ZX 3210  

 
M
itS measures some presence of foreign workers (workers previously employed by 

multinationals/ subsidiary). 1β should be positive if there is knowledge spillovers. 
 
Another way is :  
 

ijtjtit
M
itijt Sw εββββ ++++= ZX 3210  

where w  is (log) wages and i refers to the individual working in firm j.  The underlying 
assumption is that wages are strongly correlated with marginal labour productivity. 1β should 
be positive if there is knowledge spillovers. 
 
Empirical studies show that hiring foreign experts increases the wage in the hiring plant; 
others show that having an owner trained in a multinational increase firm level productivity if 
the multinational operates in the same sector as the local firm. 
 
 
Vertical Linkages 
 

 
Upstream  ( process of production starts)   Forward linkages 

From suppliers to customers 
      
↓ oil extraction 
 
↓ oil refining 

 
↓  transport (wholesale) 
 
↓  petrol station (or power generation) 
 

 
Downstream (end of process)                     

     Backward inkages 
From customers to 
suppliers 

  
Forward linkages: when increased production by upstream firms provides 
externalities to downstream firms i.e. the effect of a change is transmitted to 
firms further along in the sequence of production.  
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Backward linkage: when increased production by downstream firms provides 
externalities to upstream firms i.e. changes are transmitted back to a previous 
stage of production 

 
 

ijtjtit
jk

kt
I
jkt

jk
ktjktjtijt FDIFDIFDIy εββαβαβββ ++++++= ∑∑

≠≠

ZX 323
0

210 )(  

 
0
jktα  is the output share  flowing from industry j to industry k 
I
jktα  is the share  of input flowing from industry j to industry k 

1β  effect of FDI in firm’s own sector (e.g. demonstration effect)  

2β  effect of FDI on sector k on the productivity of firm i in sector j, weighted by the share 
of output flowing from sector j to k (i.e. backward linkage) 

3β  captures forward linkages 
 
 
 
 
 
 
Problem:  Measuring knowledge transfer or knowledge spillovers?  
 

c.  What does the evidence tell us?  
 
Most empirical studies examine effects of FDI on labour productivity or total factor 
productivity of domestic firms. The FDI variable is some proxy for the extent of foreign 
presence: the share of employment or sales in multinationals over total industry 
employment/sales in a given sector. So, the focus has often been on within-industry 
spillovers! 
 
Greenaway and Gorg summarise the results of 40 studies on intra-industry (horizontal) 
spillovers. 19 find statistically significant and positive horizontal spillover effects, but in 10 of 
these analyses rely on cross-sectional data – possibility of endogeneity bias. Panel data would 
be more appropriate in a study on productivity (time dimension, firm fixed effects etc control 
for industry/firm-specific factors that could influence FDI decision). And thus evidence on 
positive horizontal spillovers is not strong. None of the panel data studies, which find 
evidence of positive spillovers, are done for developing countries.  
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Source: Gorg and Greenaway and (2004) 
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d.  Why is the evidence for horizontal spillovers not stronger? What explains the 
neutral or negative effects?  

 
 
-General: Perhaps foreign firms reduce the productivity of domestic firms through 
competition effects. Or perhaps there is a lag in domestic firms’ learning from multinationals, 
which short run analyses do not pick up.  Also, foreign firms may be able to protect firm 
specific advantages. 
 
-What affects the speed of adoption of technology? 
 
The extent of spillovers may depend on host country characteristics i.e. mediating factors:  
 
• Absorptive capacity and backwardness :   

 
Findlay (1978): relative backwardness and contagion. The larger the “technological” 
distance – the larger are the opportunities for imitation of technology. The extent to which 
activity of foreign firms pervades the local economy (upstream, downstream networks), the 
greater the speed of technology adoption/diffusion.  
 
But, also possible that the larger the technology gap, the lower is the quality of technology 
transferred and the smaller the spillovers. This is because a larger gap can imply lower levels 
of infrastructure, poorer distribution networks, less human capital, which all affect the type of 
FDI the country can attract. 
 
 

ijtjtititjtitjtijt BWFDIACFDIy εβββββ +++++= ZX 43210  

 
Where AC  measures absorptive capacity and BW  backwardness (both variables are not always 
included simultaneously).   For e.g. BW is frontier level TFP relative to TFP of the firm; AC is 
measured as the firms’ highest TFP level at time t-1 relative to the highest TFP in the firm’s 
industry, R&D, human capital, etc. 
 
 
Note that if there is a correlation between AC and BW at the industry level, then 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=

it

it
jt

it

ijt

AC
BWFDI

dAC
dy

δ
δββ 21  

 
Note that the direct effect of FDI is positive (β1>0), an  increase in AC will reduce BW so the 

indirect effect captured by   
it

it

AC
BW
δ
δβ 2 <0 is negative.  

 
One simple way out of the problem is to measure AC=1/BW so an increase in BW implies a 
proportional decrease in AC and vice versa.  
 
 
• Regional Dimensions 

 
Domestic firms located near multinationals may be more likely to benefit than other firms. 
 

- Regional Effects 
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irtrtitstrsrtirt FDIy εβββββ +++++= ZXFDIw 43210 ][  
 

Where r and s indicate regions.  w is a matrix of weights that incorporate distance 
between region r and s , Z captures region specific characteristics (e.g. region size relative 
to GDP).  If knowledge spillovers are spatially bounded, we would expect 1β  to be 

positive and 2β  to be insignificant 
 

-  Importance of vertical spillovers: 
 
If multinationals prevent transmission of knowledge to domestic competitors in the same 
industry, it is possible that they increase efficiency of suppliers or customers through input-
output linkages (see Blalock G. and P. J.Gertler, 2008 for Indonesia).  
 
3. 2. Evidence on intra-industry spillovers: Aitken and Harrison (1999) 
 
The study examines a) the extent to which joint ventures or wholly owned foreign subsidiaries 
(i.e. foreign firms) exhibit higher level of productivity than their domestic counterpart and b) the 
evidence of technological spillovers to domestically owned firms from foreign firms.    
 
The framework 
 

- Multinationals in the manufacturing sector possess non tangible assets (technological 
know-how, marketing and managerial skills, etc).  These assets are gained through 
experience and can be transferred, at a cost, to subsidiaries that are located in the 
host country. Then, it is expected that foreign ownership would increase a firm’s 
productivity. 

 
- Domestic firms might also benefit from: experienced workers leaving the foreign firm 

and working for domestic firms; exposure to new products, new techniques or receive 
technical support from upstream or downstream foreign firms. Moreover, foreign firms 
can be a source of demand for domestic inputs and help train employers.  In these cases, 
the presence of foreign firms will increase productivity of domestic firms. 

 
- Foreign firms can also reduce productivity of domestic firms especially in the short run.  

New foreign firm entrants to the market with lower marginal costs will have an incentive 
to increase production relative to their domestic counterpart.  If so, foreign firms will 
draw demand from domestic firms who will have to spread their fixed cost over a 
smaller market and will experience an increase in their unit cost of production.    

 
- Note that the positive effects of foreign firms might shift down the average cost curve of 

domestic firms AC0 to AC1; but the increased foreign firm competition might force 
domestic firms to move up their AC1 average cost curve.  The net effect for the domestic 
firm might be an increase in the overall cost of production. 
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The equation estimated is 
 

ijtijtjtijtjtijtoijt XSectorDFIPlantDFISectorDFIPlantDFIY εβββββ +++++= 4321 _*___
 
where ijtY  is the (log) of output for plant i in sector j at time t, ijtX  are (log)  inputs for 

production (skill labour, unskilled labour, capital),  ijtPlantDFI _  is the share of equity 

participation at the plant level (which ranges from 0 to 100) and jtSectorDFI _  measures the 
presence of foreign ownership in the industry (proxied for by foreign equity participation 
averaged over all plants in the sector, weighted by each plant’s share in sectoral employment). If 
positive spillovers are present, the estimated coefficient of jtSectorDFI _  would be positive. 
The measure is  
 

∑
∑

=

i
ijt

i
ijtijt

jt Employment

EmploymentFS
SectorDFI

*
_  

 
where FS is the share of plant equity held by foreigners. The interaction term DFI_Plantijt 
*DFI_Sectorjt examines whether the spillover effects of FDI vary according to the extent of 
foreign equity participation in the firm. If the estimated coefficient is positive, then joint ventures 
benefit from the presence of other foreign firms in the sector.   
 
Data 
 
Annual Encuesta Industrial from Venezuela (Venezuela’s National Statistical Bureau) from 
1976-1989 except for 1980 – plant-level data for the Venezuelan manufacturing sector. 
 
Technique 
OLS with and without industry dummies; also Weighted Least Squares (weight = share of each 
plant in total annual industry output) to control for firm size; OLS using first, second, third and 
fourth (log) output differences to control for plant level fixed effects (and unobservable fixed 
characteristics). 
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Results 
 

a. Baseline regressions: 
 

OLS (heteroskedasticity corrected): 
- 1β̂  is significantly positive suggesting productivity gains form foreign equity 

participation.  
- 2β̂  is significantly negative i.e. domestic plants in sectors with more foreign presence 

are less productive than those with a smaller foreign presence. This suggests a negative 
impact of foreign investment on the scale of domestically owned production – negative 
spillover? 

- 3β̂   is significantly positive suggesting that plants with a level  of higher foreign equity 
participation, experience positive productivity spillovers from FDI within the sector. 

 
Note that when the same regression is performed without industry dummies, 2β̂  becomes 
significantly positive. This positive association is caused by failure to control for specific 
industry effects and neglects the fact that FDI tends to favour more productive sectors.  
 
WLS: The results are qualitatively similar to OLS, but the chi square test suggests significant 
differences between the OLS and WLS estimates (column1 and 3). Therefore, it is possible that 
the magnitude of spillovers vary systematically across plants according to size. 
 
Difference in Productivity over time: 1β̂  becomes small and insignificant while 2β̂  increases in 

magnitude and remains significantly negative as the lag increases. 3β̂  remains positive and 
significant. These results suggest that joint ventures benefit from FDI, but that whether spillovers 
from FDI in the sector are positive depends on the extent of foreign equity ownership. Firms with 
a larger share of foreign equity participation experience positive spillovers. 
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Source: Aitken and Harrison (1999) 
 
b. Regional regressions 
 

Are FDI spillovers greater if foreign firms are located closer? To control for this regional 
dimension, the authors include both local and regional share variables in the same regression.  
Regional foreign presence is measured as the share of employment in industry j in region s 
employed by foreign firms (Local_Sector_DFIjst). 
 

Applying OLS with and without industry dummies and with and without regional 
controls, and “within estimates” (subtracts from each variable its plant-specific mean over time) 
they found little evidence of spillovers from local foreign investment.   Moreover, the estimated 
coefficient of the interaction between (Plant_DFI)*(Local_Sector_DFIjst) is negatively 
significant suggesting that foreign plants do not benefit from the local presence of foreign firms 
i.e. suggests competition at the local level.  But note that:  
- the coefficient on  Sector_DFI over all regions is (significantly) negative 
- the estimated coefficient of (Plant_DFI)*(Sector_DFIjst) is (significantly)  positive i.e. 

positive spillover from foreign firm to joint ventures at countrywide level.   
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c. Small (less than 50 employees) versus large plants (more than 49 employees) 
 
OLS and “within” regressions show that the effects vary depending on plant size. The own-
plant effect is robust only for small firms and the spillover effect captured by Sector_FDI  is 
negative, but much larger for small plants than large plants (small firms are faced with a 
larger “market-stealing” effect). 
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Overall Effects of Foreign Investment 
  
On the one hand, firms with higher foreign participation have positive productivity gains; but on 
the other hand, plants that do not receive foreign investment suffer productivity declines as a 
result of increased foreign activity within the industry. To determine the net effect, the authors 
use the estimated coefficients of the different regression specifications and the actual values of 
Plant_DFI, Sector_FDI and Local_Sector_FDI and get the net effect of DFI in each plant.  Then, 
they sum the effects across all firms, weighted by the value of the firm’s production to derive the 
net effect on Venezuelan manufacturing for each year.  Averaging the net effects over all years, 
the effect is small and positive if the WLS is used for the calculation; but negative when the OLS 
or within plant estimates are used. 

 
 
Conclusions 
 
Foreign equity participation is positively correlated with plant productivity (“own plant effect”) 
only in the case of small firms. However, the effect of spillovers from joint ventures to plants 
with no foreign investment is negative. The net effect of foreign investment on the Venezuelan 
manufacturing sector seems to be small, so the gains seem to be internalised by joint ventures. 
No evidence of productivity spillovers from foreign firms to purely domestically owned firms. 

 
 
Remarks 
 
Javorcik (AER 2004) adds to the understanding of externalities generated by FDI in the host 
country by using firm level data over 1996-2000 from Lithuania to analyse FDI spillovers on the 
productivity of domestic firms. The paper is motivated by the fact that most of the studies have 
failed to find a significant effect or found a negative effect of horizontal spillovers (i.e. the effect 
of MNCs has on domestic firms in the same sector) like in the case of Aitken and Harrison for 
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Venezuela.   Instead, the paper examines whether the productivity of domestic firms is correlated 
with the presence of multinationals operating in the same sector (horizontal spillover), upstream 
sectors (forward spillover i.e. from supplier to buyer) and in downstream sectors (backward 
spillover i.e. from buyer to supplier).  Domestic firms might benefit from improved and/or less 
costly intermediate inputs produced by multinational in upstream sectors.  In terms of backward 
spillovers taking place between foreign firms and their local suppliers, benefits can arise through 
a) direct knowledge transfer from the foreign firm to its local supplier, b) higher requirement for 
product quality and on time delivery introduced by multinationals which provides incentives to 
local suppliers to “upgrade”, c) multinational demand for intermediate products allow local 
suppliers to reap the benefits of economies of scale.  
The estimation results show the presence of positive productivity spillovers taking place through 
backward linkages in Lithuania.   No evidence of horizontal and upstream.  
 
 
Recently, Blalock G. and P. J. Gertler (JIE 2008) study technological benefits to local 
Indonesian firms through vertical backward linkages.  They found strong evidence of 
productivity gains, larger competition and lower prices among local firms that supply to 
foreign firms.  
 
 
4. DETERMINANTS OF FDI (Asiedu, 2006) 
 
General perception: FDI in Sub-Saharan Africa (SSA) driven by natural resources and market 
size. This is supported by data: Angola, Nigeria and South Africa from 2000 to 2002 absorbed 
about 65 per cent of FDI flows to the region. 
 
This suggests: FDI is determined by an uncontrollable factor, and policies can play little role 
and most SSA countries will receive little FDI because of small market size or less resources. 
FDI in natural resource intensive industries may not lead to positive spillovers. 
 
Asiedu examines the following questions: What are the determinants of FDI to SSA? Can 
small countries or countries with little natural resources attract FDI? How important are 
natural resources and market size vis-à-vis government policy and host country’s institutions 
in attracting FDI to SSA? 
 
Study looks at the effects of natural resources, market size, physical infrastructure, human 
capital, the host country’s investment policies, the reliability of the host country’s legal 
system, corruption and political instability on FDI flows. It uses a panel dataset for 22 
countries in SSA between 1984-2000. Literature on FDI to Africa is surprisingly scarce. 
 
Dependent variable is ratio of net FDI flows to GDP (source: World Bank).  
 
Estimates country fixed effects model:   
(FDI/GDP)it = α + β1NATEXP it + β2GDP it + θ(Policy Variables) it + 

  + γ(Institutional Variables) it  + μ(Political Risk Variables) it + ε it 
 
i refers to country and NATEXP to the share of oil and minerals in total exports.  
 
Main results: 
 
Countries with more natural resources or larger markets (GDP) attract more FDI.  
But, good infrastructure, an educated labour force, macroeconomic stability, openness to FDI, 
an efficient legal system, less corruption and political stability also promote FDI. 
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A decline in corruption from the level of Nigeria to that of South Africa has the same positive 
effect on FDI as increasing the share of fuels and minerals in total exports (NATEXP) by 
about 34.84 per cent. 
 
Also, an improvement in the host country’s FDI policy from that of Nigeria to that of South 
Africa has the same positive effect on FDI as increasing NATEXP 23.01 per cent.  
 
A similar change in corruption and rule of law will have the same effect as increasing GDP by 
0.37 per cent and 0.25 per cent, respectively.  
 
Also, an increase in the literacy rate from the level of Nigeria to that of South Africa would 
raise FDI by same amount as raising NATEXP by as much as 91.8%.  
 
Therefore, the results suggest that countries that have small markets or countries that lack 
natural resources can attract FDI by improving investment policy and institutions. 
 

 
              Source: Asiedu (2005) 
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             Source: Asiedu (2005) 
 

 
             Source: Asiedu (2005) 
 
 
 


