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FOREIGN DIRECT INVESTMENT AND ECONOMIC GROWTH 
IN DEVELOPING COUNTRIES: 

FURTHER EVIDENCE FROM PANEL DATA . . 

JAYAPRAKASHPRADHAN* 
Recent theoretical and empirical advancement on growth accounting and endogenous 
growthfi'ont has emphasized that FDI can be a catalyst/or the delt'elopment 0/ developing 
countries. The present study has attempted to empirically verify the role of FDf in the 
growth process of developing countries. Panel data evidence. h01tvever, does not find 
any significant role for FDI in the econOJnic growth of all developing countries, The 
conclusion remained unchanged even if human development interaction with FDI was 
included in the model, Estimations for developing groupings, nevertheless, suggest 'hat 
FDJ significan/Iy affects the growth a/La/in American and the Caribbean COUll/pies but 
not in the case of Africa and Asia. One oj the sign?!icant observations that this study 
derived, is that the growth effect ofdomestic investment is relatively more sensitive than 
FDJ to the level of hum an development. The slUdy alsofoundthat the role o/international 
linkages has a major role in the growth process if the country is at a lower level of 
human development than a counlly with a higher level. Developing countries have /n 

pursue a human-development-led-groHlth strategy supplemented by export-led growth (/ 
they want to improve their local productivity as well as thatfrom FDf and,maintain their 
competitive advantages in global markets, 

INTRODUcnON 
The experience of developing countries wHh FDI has been of critical interest to the literature 

on international production and development. This article focuses attention on how FDI and 
development are related and what mechanism developing countries can resort to, for minimizing 
the negative impact involved, if any, and to maximize positive influence on growth. Section-l 
reviews different theoretical approaches to the subject. Section-II sets out the model for analyzing 
the role of FDI in the economic growth of developing countries and the data source for the study 
has been mentioned in Section-III. Empirical results from the study have been discussed in 
Section-IV. Section-V concludes 'the paper with policy implications. 

I. THE THEORETICAL BACKGROUND 
What has FDI meant for economic development and growth? This can be conceptualized by 

a number of linkages that exist between FDI and development. The literature has identified 
following important linkages as shown in the flow diagram given below I 1). 

During sixties and seventies, the growth impact ofFDI was presumed to be largely negative 
and growth retarding for host developing countries. In some sense these perceptions about MNCs­
development I inkage was more an ideological and historical one than based on any rational 
economic theory (Caves, 1982: Lall, 1993). The dominant structuralist perspectives combined with 
empirical evidences in the nature of cost-benefit analysis~ reports net social benefits ofMNCs to 
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be either negligible or negative, this has strengthened the negative attitudes of many developing 
countries recently freed of colonial regime towards MNCs (Lall and Streeten, 1977: Hood and 
Young, 1979). 
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F;gure~1.1: Linkage between FDf and Development 

. "One of the important functions that FDI can perform in a poor country is to supplement the 
meager domestic savings and hence allow the host to achieve a higher level of capital fonllation. 
This raises the grmvth performance of the poor country by enabling utilization of resources that 
would have remained unutilized otherwise. However, the contemporary theoretical thoughts of 
sixties and seventies do not share this optimism from FDf. 

Singer (1950) argued that the contribution of foreign investment towards the growth process 
of a poor country has been largely unfortunate. There are three specific reasons responsible for 
this. Firstly it removed most ofthe secondary and cumulative effects of investments like additions 
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to income, employment, capital, technical knowledge and growth of external economies from the 
country in which the investment took place to the investing country. Secondly, it promoted the 
specialization of underdeveloped countries along the lines of static comparative advantages 
offering less scope for technical progress, and without a significant impact on the general level 
of education. skill, way of life, inventiveness, habits. creation of new demands, etc. Thirdly_ the 
factor that has significantly reduced the benefits offoreign trade-cum-investment to poor countries 
was the export specialization on food and raw materials. The hypothesis of secular deterioration 
of tenns of trade has been advanced to show how developing countries "vas constrained in the 
long run. 

Another line of concem that has been invoked in the latc seventies i~ the problem of 'transfer 
pricing' by which MNCs transfer undisclosed remittances. and profits. A number of studies 
confirmed this problem, thus arguing that host economies do not gain significant financial 
benefit from foreign direct investment (Lall ] 993). Further it has been noted that TNCs may, as 
many empirical evidences support, have captive access to local saving,s due to its large size, 
reputation etc. and which may crowd out domestic inveslments (Hood and Young, 1979). 

The conh"ibution ofFDl towards foreign exchange may be positive in the short run by allowing 
developing countries to be able to import capital guods and other intermediate inputs so vital for 
their strategy of industrialization. However, in the end it may aU\,l.:rscly affect the balance of 
payment position of the host countries. It is a known fact that the rate of profil of T\JC's is. 
significantly higher than the 10llg~term rate of interes{ in international capital markets and once 
profits, remittances, technical fees, etc., starts flowing back to the home country, this results in 
a balance of payment problem. In addition, it has been suggested that MNCs are highly imp0l1-
intensive and this slowly aggravates the problem. 

As far as FDI as a bundle of intangibles is concemed, technology is the most important asset 
sought by the developing countries. In this context, it has been argued that it may be against the 
factor endowment ofthe developing countries. The problem of 'appropriate technology' however 
was backed by little empirical evidence. The critical aspect of the problem relates to the terms 
and conditions of technological agreement and cost of it. Firstly the royalties and the license 
fees charged by MNC are too high, secondly, that tie-in clauses in technology contracts require 
the licensee to purchase capital equipment and intermediate parts from the parent company, 
when such items could have been obtained more economically elsewhere, and thirdly, technology 
contracts that frequently incorporate export prohibition clauses, limited the sale of goods using 
this imported technology by the receiving country (Hood and Young, 1979). The experience of 
Latin American c·mmtries provides a certain amount of evtdence concerning the last two costs of 
technology contracts. 

It is also argued that as MNCs have little linkage with the local economy it will not generate­
the much-pursued MarshalJian externalities. Whatever other assets of the package remain like 
managerial superiority, marketing, market access etc are argued to be critical for economic 
development but there exists little empirical evidence for this. About export performance, it was 
found that both local as well as foreign firms are more oriented towards domestic markets rather 
than exporting. The reason cited for these findings was the inward-looking policy of developing 
cOllntries marked by inefficiency, higb cost industrial structure, and market distortions. 

As the developing countries are characterized by large-scale market failures, presence of 



I '. I , Asian Economic Review, Augu.st 2003 Issue, Vohlme 45, No.2 

foreign finns only leads to a highly concentrated oligopolistic market structure. This is because 
MNCs by their very nature has been traced to market failures in the production, distribution and 
diffusion of ownership-specific assets. 

Concisely the above discussion suggests that the literature of sixties and seventies in some 
sense was critical about the contribution of FOI towards development of underdeveloped countries. 
In the (ate seventies, however, the theoretical understanding has shown more maturity than that 
of the sixties and it suggests that the FDI factor can be growth enhancing, depending upon the 
level of development the host country has already achieved (Lall 1993). 

In contrast to the views of earlier periods, 1980s and more explicitly 19905 saw a more 
liberal view about MNCs-development linkage. An era of structural adjustment and competitive 
outward orientation among developing countries marked by a liberalizing trade. FDI, and 
exchange rate regimes and acceleration offiscal retorms, has put TNCs as the leading irtternational 
market actors into the centre of economic development (WIR, 1992). 

For host developing countries, the role ofFDI is recently becoming critical. There are various 
reasons responsible for this. F1rstly, with. the decline in official financing and the instability of 
private financial flows FOI is increasingly seen as a solution to the problem of resource gap and 
external financing (TDR, 1999). Secondly, the source of economic growth is increasingly 
becoming less material-intensive and more skjll, knowledge and technology-intensive. Given 
the low technological base of developing countries, they see FDI as a vehicle of international 
knowledge and technology and thus a main factor contributing towards their global 
competitiveness and growth. Moreover, the pattern of FDI inflows has shown a growtb-oriented 
trend unlike the Singerian Growth-retarding pattern. l 

With these changing contexts of development, theoretical advancement in analyzing the 
FDI-growth linkage was more significant during this period. Recent theoretical developments 
deriving strength fi-om growth accounting framework and endogenous growth literature treats 
FDI as a package of tangible and intangible assets that are either scarce in supply or unavailable 
in the poor countries. These include capital, technotogy, marketing strategy, management practices 
and ski lis, market access, and a host of external ities generated by these factors in the development 
process of the host country. 

Following the growth accounting approach, growth impact of FDI can be incorporated via 
an augmented production function which includes FDl as an additional input that along with 
traditional factors of production determine the maximum level of output attainable for the host 
country. In this context, stock-flow consistency among explanatory variables has to be maintained. 

However, there are two problems associated with this growth accounting methodology. The 
first one is empirical in nature and is concerned with explaining higher estimates of the elasticity 
of output with respect to capital obtained in both cross-section and time series regressions. The 
second is theoretical in nature and is the absence of demand orientation of growth in the supply 
orientation of growth accounting (de Mello, 1997). 

Emergence of theoretical modeling based on the endogenous growth literature seems to 

I In 1913 I he primary sector (mainly mining and unprocessed agricultural raw materials) accounted for 
m{Jre than IwlloI FDI.flows /0 LDes and the manufacturing sector received {Jnly IfJ% oItotal FDIs: in 
1 99{)s about 40% of FDl went 10 manujacturing, 5<J% to services and only 10% to primary sectors (Dut!, 
1997, p. 1926). 
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overcome these limitations of a growth accounting framework. Moreover, these developments 
have provided the real theoretical basis for the role ofFt)} in influencing the steady state growth 
rate of the recipient economy. 

Before the emergence of the endogenous growth literature, the growth-enhancing role of 
FDI was severely limited in the Solowian growth framework in which the long run growth rate 
was entirely exogenDusly determined by the technological progress and the growth rate of the 
labour force. As the steady state growth rate is independent of the proportion of income saved 
and invested, the role of FDI in filling the resource gap would only affect the steady state per 
capita output level, leaving the long run growth rate unchanged. The only effect it can have is 
through permanent technological shocks (de Mello, 1997). 

A group of growth economists, during the late eighties found this neoclassical-led exogenously 
driven explanations of the long run growth rates to be unsatisfactory and their contributions 
structured a class of growth models, which endogenises the determinants of growth. Contrary to 
the neoclassical assumption of diminishing returns, the essence of endogenous growth models 
is the absence of diminishing returns to capital. This absence of diminishing returns is usually 
explained by a broader concept of capital that encompassed physical and human components or 
learning by doing or the economy-wide knowledge and productivity spillovers (Barro and Sala­
I-Martin, 1995). 

This broader concept of capital and existence of knowledge spillovers in the economy has 
been advanced to provide the explanation for the higher output elasticity of capital than its 
share in total output. Further, the role of consumer behaviour is an integral part of the growth 
models, which are in eSsence a general equilibrium approach to the problem. Moreover, the 
endogenisation of growth determinants provides a significant space for policy variables to 
determine the dynamics of economic growth. 

One simple way to introduce FDJ as a determinant of long run growth is to view FDI as a 
factor contributing towards the overall knowledge stock of the economy (de Mello, 1997). FDI 
can contribute to thkS by both direct and indirect ways. First, introduction of new technology by 
MNCs has a higher skill content. This is reflected by new vintages of capital, quality control 
and precision in production and accompanying increased training and skill upgradation (World 
Bank 1997). Secondly, they brought with them a package of market knowledge and marketing 
skill accumulated from their long-standing experience and broader exposure to worldwide 
competitive markets (de la Torre, 1974). The indirect contributions ofFDI in enriching the over 
a1l knowledge of the host economy is equally important as the above-mentioned direct 
contributions. Broadly these include productivity and exports spillovers. 

The presence of foreign fimls affects the structure, conduct and performance of various 
markets of the developing economies. Local firms may improve their productivity by imitating 
the technology used by the MNCs operating in the local markets (demonstration effect) or by 
utilizing existing technology and resources more efficiently or opting for most up to date 
technology in response to MNC-increased competition (competitive effect). Productivity spillovers 
also occurred when trained labour migrates from foreign affiliates to domestic companies (labour 
turnover effect), and more imp0l1antly througb existence of forward and backward linkages 
between foreign and local firms (linkages effect) (Caves, 1974~ Blomstrom and Persson, P 1983; 
Markusen and Venables, 1997; World Bank, 1997; WIR, 1999) .. 

- .. .:f... 
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It is not essential that productivity spitJover from FDI would always be beneficial. By definition 
foreign firms are characterized by a group of intangibles like new technology, efficient marketing 
strategy. thriving organizational skilL brand names and so on which provides them with an 
edge over their local competitors. Further, their entry size is large enough to realize scale 
economies that exist in any productive lines and consequently are producers with better quality 
at lowest costs. ALI these factors together contribute to their market power and consequent 
increase in market concentration. This in turn reduces market share oflocal firms forcing them 
to face negative scale-effect and resultant high cost of production in turn reinforces their 
compulsion to exit from the market in some subsequent round of cumulative effect. 1n sum, 
entry of multinational firms may substitute for final goods producers (Markusen and Venables, 
1997). 

StilI there is another way by which FDI may be detrimental to growth of domestic finns as 
weI! as local entrepreneurial and technical development. Foreign firms, given their size and 
other advantages being a part of a global system of product have a preferential access to host 
country local savings through financial institutions. This wlll result in credit rationing for small 
sized local firms and consequent negative impact on their growth, and competitive strength 
through technical development If this argument was true then, given the scarcity of domestic 
entrepreneurship and the need to nUl1ure existing entrepreneurial talent, this would cast doubts 
on the favourable development effects of FDI (Agosin and Mayerl 2000). 

Very recently, the literature has emphasized another important spiHover impact that FDI 
may generate. This is the export spillover from multinational enterprises. It is argued that MNCs 
are a natural conduit for information about foreign markets, foreign consumers, and foreign 
technology, and they provide channels through which domestic firms can distribute their goods. 
To the extant that MNCs directly and indirectly provide information and distribution services, 
their activities enhance the export prospects of local firms (Aitken et ai, 1997). 

What the above arguments suggest is that FDl not only contributes towards knowledge capital 
stock of the host economy, it may also substitute already accumulated or potential local knowledge 
resources. It seems that the relative strength of positive and negative effects ofFDI determine its 
growth enhancing capacity. 

As mentioned earlierl one can introduce FDI as a contributing factor to the accumulation of 
knowledge input in the recipient country and thereby incorporate externalities generated by FOI 
in the country's production chains. Another line of approach proceeds along the technology 
diffusion models of open economy based on the endogenous growth literature. In these models 
inputs are differentiated horizontal1y or vertically in case of a quality ladder and when the FDI 
measured by the number of inputs produced by foreign firms increases or the improvements_in 
the quality of production brought out by theIl1\ this results in the technological progress in-the 
host economy and affect the steady state growth rate of the same (Borensztein et all 1995). 
JI. MODEL SPECIFICATION 

From the above discussion, it is clear that FDI can playa decisive role in the host economy, 
by adding to the capital formation and contributing to the total stock of knowledge. Nevertheless, 
the possibility that FDI related knowledge might substitute the domestic knowledge of the recipient 
economy also exists. Overwhelming empirical evidence supports the hypothesis that to get benefit 
from FDI~ the economy must have a critical level of human development. In this section, we will 

•• "", I ··IJ:··', . ~t.' ;. "- • 
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consider an endogenous growth model, which will take account of above findings. Our model 
specification largely follows that of de Mello (1997). 

We begin with an aggregate production function for the recipient economy. The following 
relation gives the technology of economy. 

Y Akcx
d 

kPrH1-Ci-P ... (U) 

All are expressed in per capita terms y~ k d and kr are respectively output, domestic capital 
stock and foreign capital stock. H is the total knowledge stock of the host economy. a. and ~ are 
respectively the shares of domestic and foreign capital stock in the total output. A is the efficiency 
parameter. 

Obviously the above specification treats domestic and foreign capital as two separate inputs 
in the production process. This is a reasonable assumption as far as FDI associated with a new 
vintage of capital stock, new technology, and production structure is concerned. 

The knowledge capital stock of the economy consists of two parts: domestic contribution to 
the knowledge stock and international knowledge spillovers to the economy. Learning-by-doing 
of Arrow (1962) is the basis for domestic knowledge accumulation. It is assumed that the process 
of learning-by-doing works through an aggregate domestic capital stock. Specifically, an increase 
in the economy's capital stock leads to a parallel increase in its stock of knowledge, 

Our economy also learns from external sources. The literature regarding tbis emphasized 
three important channels of international learnings. 

a) Imports of capital and intermediate goods as a conduit for R&D spillovers (Rivera­
Batiz and Romer, 1991; Grossman and Helpman, 1991, Tybout, 1992)_ 

b) Learning by exporting CAw et aI., 1997: Clerides et aI., 1998; Bernard and Jensen, 
1999). 

c) FDI or other forms of non-equity co-operation involving transfer of tangible and 
intangible assets between local and foreign firms (de Mello, 1997; Blomstrom and 
Kokko, 1998; Branstetter, 2000) 

We have assumed that the following relation gives the total knowledge stock of the host 
economy. 

P 'I 
H == [kd k"'fx'l'm] ... (1.2) 

Where x and m represent exports and impOlis of the economy in per capita term. One can 
visualize x and m in terms of a cumulative sense so that their incorporation is consistent with other 
determinants ofknowledge stock. ro l.Jland p are respectively, the negative of the ratio of percentage 
change in domestic capital stock to percentage change in foreign capital stock, exports and 
imports successively. symbolically: 

ak/kd 
00=(-) IdH a 

Bk
f 

/ k
f 

Bkd/ kd • :11 

'P= (-) idH=O <. -(1.3) 
ax/x 
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akd l k d 

p=(-)-----dH 0 
am/m 

dH/H 

and 

'This specification of knowledge stock obviously allows for the possibility that foreign 
knowledge stock may substitute or complement domestic one. When ro> 0, then foreign capital 
stock substitute domestic capital stock. When (J) < 0, then both are comp'ementary. 

Substitution of relation (1.2) into (1.1) leads to the following relation for the host economy: 

Y = Akd (t+'l{l~-P) k~!-c!l1,{I--a-~) X'i'l l(I-a-P)mP'l(I-ct-ll) ... (1.4) 

:-Corresponding to (1.4), a standard growth accounting equation can be derived as: 
~ = gA +[IX+l1(l-(t-~)]gd + W-h)ro(l-IX-~)]~ +rPT)(1-IX-P)]~ + [pT)(1-IX-~)J gm ... (1.5) 
where gp i = A~ d, f, x, m are respectively growth rate of total factor productivity~ domestic 

capitai stocks, foreign capital stocks, exports and imports. 
Relation (1.5) suggests that the output elasticity of domestic capital stock, in the presence of 

foreign capital stock and international trade, also depends on <11) the nature of relationship 
between total knowledge stock and its determinants through assumed functional fonn as shown 
in (1.3). Obviously, a positive 11 wilJ inflate the output elasticity of domestic capital stocks. This 
may explain higher estimates of the elasticity with respect to capital obtained in previous estinlated 
long rJ..ll1 growth relations. The above growth accounting specification of the model can be 
supplemented by demand related factors by explicitly introducing the saving behaviour. It can 
be shown that along with domestic capital stock, foreign capital stock~ exports and imports 
determine the steady-state growth rate of the host economy. 

For empirical implementation of the model, we have adopted one-way error component approach 
of the panel data literature. It well known that this approach is superior to pure cross-sections or 
time-series approach. Panel data controls country heterogeneity and produces more reJiab le parameter 
estimates by providing more variability~ less collinearity, more degrees of freedom and more efficiency 
(Hasio, 1985, Balrngi, 1996). Measurements of different variables are as set by the previous studies, 
Following precedents from previous studies, the growth rate of domestic capita) stock, foreign 
capitaJ stock, exports and inlports will be measured respectively by the domestic capital foonation 
(DINV), FDT inflows (FDI), merchandise exports (EXP), and merchandise imports (IMP), all 
expressed as a percent of GD P of the host economy. The growth rate of output is the growth rate of 
real GNP per capita (g). 

As the literature on FDI and growth emphasized the role of human development for a host 
country to reap benefit fi-om PDI, we have introduced this variable into our model specification_ The 
measurement of the variable differs across studies, as proxies used are literacy rate, the secondary 
school enrollment, mean years of schooling and real government expenditure on education. For the 
purpose of the study the variable was constructed following UNDP methodology taking only two 
indicators nameJythe combined primary and secondary enrollment ratio (ENR), and life expectancy at 
birth (LEB). ENR is the average of the combined ratio for 1970 and 1980. LEB is the average of the 
figures for 1970 and 19&5. 
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~. Most of the empirics on growth re·)atio11S suffered from the prohJe.m of endogeneity, ie., 
the cause-and effect relationship is now simultaneous. Ignoring this problem produces 
inconsistent estimators and consequently misleading conclusions from OLS application. 
To minimize this bias the study, like WIR 1999, introduced independent variables in one 
period lagged form. 

The empirical specification of the model is thus following: 

gYi,=Vi+~tLogGNPOI+~2HDn'+~J(HDo,*FDli.,_t)+~4DINV,.,_,+~lDlu.'+~6EXP"t.'+~7IMP,.t_,+Eit 
... ( 1.6) 

For i = L .. n and, for each i, t = 1. .. T, of which Tj periods are actually observed. Vi is the 
individual effect and assumed to be time (t) invariant and cross-sectional specific (i). Eil is the 
classical disturbance term. GNPn and HDo are the initial per capita gross national product and 
human development respectively. 
ill. DATA SOURCE 

Data on net FDI inflows up to the year 1988 have been obtained fi'Olll Wortd tables, 1995, and 
World Investment Directory, Volume-l (1992), Volume-II (1994) and Volume-V (1996) and thereafter 
from World Investment Reports variolls issues. Whenever the fanner two sources differ significantly 
from each other, average of both has been lIsed instead. The poor quality ofFDI data as reported in 
the national account statistics of different developing countries is a well-observed potnt in the 
empirical investigation. The real GNP per capita (Atlas methodology), nominal GDP, share of 
domestic capital fonnation in GDP, merchandise exports and imports, were obtained from World 
Tables, 1995 and thereafter from World Development Reports (1995, 1996, 1997). Data on LEB 
and ENR for male and female are collected from United Nations (1989), Compendium of Statistics 
and Indicators on the situation of women. The life expectancy of person has been obtained by 
averaging that of male and female. The same has been done with respect to the combined enrollment 
ratio. Tn the construction of the HDI (Human Development [ndex), we have used the range-based­
equally weighted procedure as proposed by the UNDP, The method is a two-step procedure. In the 
first step, we have derived the achievement levels of the chosen indictors by subtracting normative 
minimum values from respective actual level and next divide the same by the normative range level 
of the concemed indicator. Finally, the index is a simple average of the range scaled achievement 
series. 
IV. EMPIRICAL RESULTS 

There exist two estimation procedures for the model (1.6) depending on the assumption made 
about V, to be either estimable fixed parameters or they are independent random variables, accordingly, 
the estimation technique is fixed effects or random effects. To decide between these two techniques, I 

we depend on the Hauseman Specification Test (1978) (HST) which is in tum essentially a test of the 
equality of the coefficient estimated by these two effects. 

Table-1 furnishes the random-effects estimation ofthe cross-country growth relation for all sample 
developing countries (71 in total). Results from regression t.1 (tabulated in Table-I) tndlcate that the 
initial per capita GNP and human development both multiplied by time t have statistically strongest 
impact on the growth. The negative sign of the former indicates neoclassical conditional convergence 
among developing countries. The next important sources of growth are domestic capital fonnation 
and exports. Over the study period, a one per cent increase in the investment-to-GDP ratio previous 
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year was, on the average, fonowed by an increase in the growth rate of about 20 per cent in the 
following year. Considering the arglU11ents of export-led gro""th, each one-percentage increase in the, 
previous year's merchandise exports-to-GDP ratio was observed to have a 13-percentage impact on 
current period growth. With a statisticaUy inslgnificant coefticient, one period lagged imports seem to 
be not contributing to the growth. The argument that imports add to the knowledge stock of the 
economy was not true at least for the total imports figure. Instead. it would have been better to include 
only a part of it, namely the value of capital goods and intermediaries. Altematively, one can resort to 
construction of a foreign R&D figure weighted by imports figure as suggested by Coe and Helpman 
(1995). But as many studies have pointed out that since eighties the trade of capital goods among 
developed countries have risen at a faster rate than that between developed and developing countries, 
it does suggest that knowledge spiHovers from technological leaders to technological laggards were 
an exaggeration. Rather, knowledge spillovers have been a phenomena more significantly confined 
to developed world only. Fluiher, the trade in new technology is confmed to developed world and 
except for a hand fu(J of developing countries, the developing regions more or less remain left out of 
intemational markets for new technology. On the contrary, c~msumption goods, which fonn a major 
chunk of total imports, combined with international demonstration effect do not contribute to the 
growth of local enterprises due to shrinking demand for their products. 

Table-I: Random-Erfects Estimation oftheReal Per Capita Growth Relation for All 
Developing Countries, an Unbalanced Panel Data Over 1974-1995 

Jndepcndent GLS Regression 1.1 GLS Regression 1.2 

Variables Coefficients P-Values Coefficients P-Values 
(Standard Errors) (Standard Errors) 

Log GNPo *t -0.2729 0.000 -0.2720 0.000 
(0.0511) (0.0519) 

HDo*t 1.9647 0.000 l.952l O.QOO 
(0.4 750) (0.4864) 

HDo *FDI(t-l) 0.3611 0.831 
(1.6891) 

DINV(t-1) 0.1979 0.046 0.1959 0.049 
(0.0991 ) (0.0995) 

FDI(t-1) 0,3667 0.137 0.1552 0.880 
(0.2469) (1.0243) 

EXP(t-I) 0.1304 0.022 0.1315 0.022 
(0.0569) (0.0573) 

IMP(t-I) -0.0886 0.074 -0.0876 0.080 
(0.0496) (0.0500) 

Constant 7.6352 0.005 7.6577 0.005 
-. (2.6887) (2.6990) 

R 2 (Overall} 0.0320 0.0321 
Wald X 2df 49.64 0.0000 49.51 0.0000 
HST X,2or 7.70 02606 7.m 0.3399 
Observations 1513 
Number of Groups 71 

,Nate: HST - Ho'Useman Specification Test 
,-. 
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Foreign direct investment as a channel ofintemational knowledge spillovers is not vindicated 
by the empirical findings. Although it was found to have a positive impact on growth, we do not 
have statistical strength with in this claim. Even though performing not very well in terms ofR2, 
which is merely 0.32 per cent, the model is highly significant as suggested by Wald Chi-square 
value. That means, taken together. our statistical results are significant. 

To test the role of FDT interacting with the initial level of human developme~nt, we have 
extended our 1.1 regression model to include one more regressor in the form of an interaction 
term. Results have been shown by regression 1.2. The findings for all other variables remain 
unchanged. FDI and its interaction with human development seem to have positive impact on 
growth. Statistically both these coetllcients are insignificant. 

However, estimation of 1.1 and 1.2 relations for three developing grouping, namely, Latin 
America and the Caribbean. Africa and Asia. reveals contrasting implications. For the first 
developing group, it has been found that along with initial GNP per capita and initial human 
development, FDI contributes significantly to growth (see Table-2). Last year's FDI-to-GDP 
ratio, on an average, had a more than one-to-one impact on the current period growth rate. 
Although exports and domestic investment ratio of last year had a positive impact on growth, 
the coefficients are not significant. These results are in contrast to the results for the sample of 
developing countries taken together. lmports-to-GDP ratio was found to have a negative impact 
but is not statistically significant. The estimated model is highly significant and in terms of 
R\O.12) performs better in comparison to that for all developing countries sample (0.03). 
When the FDI-HD interaction term was added to the model in 1.2 regression, it was observed 
that the coefficient of the term has a negative sign. This result is in contrast to many other 
studies supporting that domestic knowledge will be more productive in interacting with foreign 
knowledge. Perhaps it might be true that for developing countries to reap benefits from foreign 
knowledge they must achieve a critical level of human development. It seems that developing 
countries of Latin America and Caribbean do not meet this criterion. -

Estimations for African countries suggest that domestic investment, FDI and exports, although 
they had a positive impact on growth, their contribution was not signi'ficant (Table-3). The initial 
GNP per capita and human development continued to be significant determinants of growth. 
Previou~ findings pertaining to imports remain intact. According to goodness offit, the model was 
worse than the estimated relation for Latin American countries. Extension of the model to include 
interaction term seems to reveal similar findings as obtained for the developing group of Latin 
America. . ; ~.' I : 
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Table-2: Random-Effects Estimation ofthe Real Per Capita Growth Relation for Developing 
Countries of Latin America and the Caribbean, An Unbalanced Panel Data Over 

1974-1995 

Independent GLS Regression 1.1 G LS Regression 1.2 

Variables Coefficients P-Values Coefficients P-Values 
Standard Errors) (Standard Errors) 

Loer GNP *t 
;:, 01 

-0.2139 0.0030 -0.2302 0.0050 
(0.0727) (0.0817) 

HDo*t 1.3620 0.0420 1.5166 0.0450 
0.6689 (0.7572) 

HDo * FOI(t-l) -1.9217 0.6620 
4.4007 

DINV(t··l) 0.1272 0.1900 (0.1286) 0.1860 
(0.0970) 0.0972 

FDI(t-l) 1.0491 0.0000 (2.5276) 0.4560 
(0.2181) 3.3927 

EXP(t-l) 0.0354 0.5330 0.0353 0.5350 
(0.0568) (0.0568) 

IMP(t-l) -0.0784 0.0800 -0.0793 0.0770 
(0.0448) (0.0448) 

Constant 9.3875 0.0000 9.2276 0.000 
(2.5986) (2.6264) 

R2(Overall) 0.1198 0.1201 
Wald X :·Jt· 66.80 0.0000 66.88 0.0000 
HSTX2

M 
11.9 0.0643 13.08 0.0701 

Observations 498 
Number of Groups 23 

Note: See Table-I. 
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Table-3: Rartdom-Effects Estimation ofthe Real Per Capita Growth Relation for Developing 
"Countries of Africa, an Unbalanced Panel Data Over 1974-1995 

Independent GLS Regression 1.1 GLS Regression 1.2 

Variables Coefficients P-Values Coefficients P-Values 
(Standard Errors) (Standard Errors) 

Log GNPo*t -0.3857 0.000 -0.3940 0.000 
(0.0973) (0.0977) 

HOC) *t 3.6045 0.000 3.7199 0.000 
(0.9990) (1.0073) 

HDo *FDI(t-l) -3.1109 0.370 
(304679) 

DINV(t-l) 0.1630 0.334 0.1683 0.319 
(0.1686) (0.1688) 

FDI(t-l) 0.1251 0.756 1.7704 0.346 
(004028) (1.8778) 

EXP(t-l) 0.1122 0.304 0.1110 0.30.9 
(0.1091) (0.1091) 

IMP(t-l) -0.0531 0.539 -0.0555 0.522 
(0.0866) (0.0867) 

Constant 7.2112 0.1380 6.9622 0.1530 
(4.8674) (4.8760) 

R2 (Overall) 0.0292 0.0303 
Wald X 2df 21.86 0.0013 22.66 0.0020 
HST X 2df 7.64 0.2654 7.81 0.3498 
Observations 734 
Number of Groups 35 

Note: See Table-l 

Results from Asian countries have been presented in Table-4. Domestic capital formation was 
found to have a negative impact on growth. The same was true for FDL Imports consistently have 
negative sign. Nevertheless, none of these are statistically significant. Export was the most 
dominating factor in the growth process contributing more than 35 per cent to the current 
grovvth for a one per cent increase in it last year. Overall R2 was observed to be highest fOJ;" this 
developing group at 20 per cent. Inclusion of interaction effect as before evidence a positive 
impact but was found to be significant. 
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TabIe-4: Random-Effects Estimation ofthe Real Per Capita Growth Relation for Developing 
Countries of Asia, An Unbalanced Panel Data Over 1974-95 

Independent GLS Regression 1.1 GLS Regression 1.2 

Variables Coefficients P-Values Coefficients P-VaIues 
(Standard Errors) (Standard Errors) 

Log GNP/t -0.2792 0.0000 -0.2734 0.0000 
(0.0539) (0.0604) 

HDo *t 1.4621 0.0060 1.3988 0.0210 
(0.5299) (0.6057) 

HDo * FDI(t-l) 0.9762 0.7890 
(3.6461) 

DINV(t-l) -0.0798 0.5730 -0.0795 0.5790 
(0.1415) (0.1434) 

FDI(t-l) -0.4989 0.4840 -1.0126 0.6240 
," •. 'tI: ' (0.7133) (2.0676) 

EXP(t-l) 0.3541 0.0000 0.3554 0.0000 
(0.0673) (0.0676) 

IMP(t-l) -0.1484 0.1840 -0.1579 0.1830 
(0.1117) (0.1185) 

Constant 14.7049 0.0000 14.8779 0.0000 
(3.4246) (3.4978) 
R2 (Overall) 0.2000 0.2002 
Wald X :!df 68.50 0.0000 68.35 0.0000 
HST X2M 10.34 0.1109 10.57 0.1586 
Observations 281 
Number of Groups l3 

I 
Note: 3,ee Table-/ 

On~ imp0l1ant question here is about the impact of domestic investment on growth. As we 
have seen, for all developing countries take together, the investment ratio was found to 
signifi~antly impinge on growth. However, for Latin America and Africa, although the impact 
was again positive, it was statistically insignificant. In addition, in case of Asian countries it 
was observed to have a negative sign but not a significant one. Explaining this finding was a 
real puzzle. We have consulted the empirical literature on cross-country growth estimation and 
found this puzzle existing there also. Recent studies including those of Delong and Summers 
(J 991) and Mankiw, Romer, and Weil (1992) and Borensztein et. al (1995) reported a significant 
impact of investment ratio on growth. In contrast to their findings, another study suggests that 
GDP growth in a period is more closely related to subsequent capital formation than to current 
or past capital formation (Blomstrom et aI1996). Barro (-1997) also reported that the impact of 
investment ratio even though positive was not significant The results from Blomstrom et at and 
WIR, J 999, indicate that the past domestic capital [onnation had a negative impact on growth 
(see, Table-II and III, pp. 274-75 for Blomstrom et aI, 1996 and pp 334-335 of WIR, 1999). 

I t has been emphasized that the reserve causation may explain these findings. Studies reporting 
a significant positive coefficient on the contemporaneous investment ratio may only be reflecting 
a positive relatjon between growth opportunhies and investment rather than the positive effect 
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of an exogenously higher invesbnent ratio on the growth rate (Barro, 1997). Further, bi-way causation 
is most common among supposed causes of growth themselves. For example, exports might affect 
investment opportunities by widening market size and in tum might be affected by the size of 
domestic investment making it possible to achieve economies of scale. This study tries to minimize 
the role of such reverse causation between the dependent and independent variables by 
incorporating olle period lagged series of all the independent variables, The result of all developing 
countries set suggests that gross domestic investment is the key to economic growth of developing 
countries in general. However, evidence from regional groupings, that for growth it is 
not the level of investment alone that matters. It is the efficienc.y and productivity of investment 
that is more important for growth. . - _, . L \'., 

The impact of FD I on growth can also be examined in the above perspective. MarlY empirical 
studies provided evidence to the effect that the absolute size of market as well the rilte at which 
that market is expanding are significant determinants of FDI intlows to host countries. This 
implies that there exists reverse causation between these two also. It is hoped that inclusion of 
lagged FDI series minimizes the severity of this problem so as not to bias our results. Findings 
suggest that although FDI has a positive coefficient in a majority of cases, its impact is not 
statistically significant, exception being Latin American countries. It seems that the last mentioned 
regional groups have experienced an effective rol~ of FDI in their economic growth. 
The Role of Human Development I .. 

It has been argued in a number of studies that buman development was a key to the finding 
that FDI contributed to the productivity/growth of developed countries but not in LDCs. Threshold 
hypothesis has been advanced in this context and many researchers were found to be busy in 
identifYing the threshold to have a positive impact from FDI and another threshold after which 
FDI impact was not only positive but statistically significant. (see, Borensztein et a1. 1995, Xu, 
2000). This study adds one more finding, which indicates that a critical level of human 
development is not only essential for FDI to be productive but that the criterion is exactly same 
for domestic investment as well. In essence~ any investment without the requisite knowledge 
and skill cannot be productive or efficient. The absence of this, results in an investment structure 
marked by inefficiency, poor quality, high cost of production and technological obsolescence. 

For the purpose of our analysis) the total sample of developing countries was divided into 
two groups based on a cut-off point of human development equal to point five. It was observed 
that there were 43 developing countries that had a human development greater than 0.5. The 
sample of less than or equal to 0.5 criterion includes rest of 28 developing countries. 

Table-5 has shown the estimation for developing countries having lower human deve lopment. 
In tenns of our coefficients, we find that the initial GNP per capita for one-year increase in time 
decreases growth rate by 24 per cent in the current year and that one per cent increase in the last 
year's exports-to-GDP ratio increases current year growth by 22 per cent. The variable human 
development, although has a positive sign, is not significant. This was a priori expectation given 
the fact that the developing countries of this group were at the lower end of human development. 
Imports ratio also has a positive impact but was not significant. 

The domestic investment ratio turns out to have a negative sign. This result was 
understandable in the context of lower human development and consequently inefficiency and 
lower productivity. Mis-match between the level of human development and physical capital 
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accumulation, results in economic inefficiency and mis-utilization of economy's scare resources. 
Inclusion ofFDl-HD interaction tenn does not reveal major change in the findings except that the 
coefficient of FDJ now has a negative sign and the interaction term has a positive sign. Both 
coefficients were statistically insignificant. 

Table-5: Random-Effects Estimation ofthe Real Per Capita Growth Relation for Deveioping 
Countries Having Human Development Less Tban Point Five (HD ~O.5)l An Unbalanced 

Panel Data Over 1974-1995 

Independent GLS Regression 1.1 GLS Regression 1.2 
Variables Coefficients P-Values Coefficients P-Values 

(Standard Errors) (Standard Errors) 

Log GNPo*t -0.2356 0.0000 -0.2303 0.0000 
(0.0441) (0.0446) 

HDo *t 0.7720 0.1650 0.7097 0.2060 
(0.5554) (0.5616) 

HDo *FDI(t-l) 1.8467 
(2.4186) 

0.4450 

DINV(t-l) -0.1026 0.1880 -0.l073 0.1700 
(0.0779) (0.0782) 

FDI(t-l) 0.4472 0.0840 -0.2819 0.7760 
Log GNPo*t -0.3857 0.000 -0.3940 0.000 

(0.2585) (0.9892) 
EXP(t-l) 0.223 \ 0.0000 0.2178 0.0000 

(0.0407) (0.0413) 
!MP{t,.~) 0.0404 0.3150 0.0395 0.3250 

(0.0401) (0.0402) 
Constant 12.7788 0.0000 12.9191 0.0000 

(1.8263) (1.8361) 
R2 (Overall) 0.1824 0.1832 
Wald X 2df 130.95 0.0000 13 l.44 0.0000 
HST X 2df 2.89 0.8220 3.98 0.782 
ObservatIOns 594 

. Number of Groups 28 

Note: See Table-/ 

Contrasting above findings with that for developing countries with a high level of human 
development, reveals some interesting implications. As shows in Table-6, for latter group, initial 
GNP per capita, initial human development, and domestic investment ratio are the significant 
determinants of growth. Exports and FDI ratios have positive impact but are not significant. 
Imports ratio has its as usual insignificant negative impact on growth. 
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Table-6: Random-Effects Estimation oftheReal Per Capita Growth Relation for Developing 
Countries Having Human Development Less Than Point Five (lID > 0.5), 

An Unbalanced Panel Data Over 1974-1995 

Independent GLS Regression 1.1 GLS Regression 1.2 

Variables Coefficients P-Values Coefficients P-Values 
(Standard Errors) (Standard Errors) 

Log GNPo*t -0.5339 0.0000 -0.5103 0.0010 
(0.1500) (0.1523) 

HDo *t 4.7852 0.0010 4.5556 0.0010 
(1.3826) (1.4062) 

HDo *FDI(t-l) 3.5457 - 0.3690 
(3.9474) 

DINV(t- t) 0.4947 0.0050 0.4944 0.0050 
(0.1765) (0.1765) 

FDI(t-1 ) 0.2724 0.4310 -2.0480 0.4320 
(0.3456) (2.6062) 

EXP(t-1) 0.0849 0.4580 0.0930 0.4180 
(0. [143) (0.1147) 

rMP(t-l ) -0.1380 0.1350 -0.1303 0.1600 
(0.0923) (0.0927) 

Constant -0.5052 0.9220 -0.8146 0.8740 
(5.1433) (5.1554) 

R2 (Overall) 0.0269 0.0.277 
Wald c 1c1f 25.18 0.0003 25.98 0.0005 
HST c 2df 4.68 0.5861 5.39 0.6126 
Observations 919 
Number of Groups 43 

Note: See Tab/e-f 

This result reveals that the productivity of domestic investment is more sensitive to the level of 
human development than that in the case of FDI. For the developing countries with low human 
development, the coefficient oflastyear's domestic investment ratio is both negative and statistically 
insignificant as compared to the highly significant positive impact ofthe same on growth of developing, 
countries with high human development. Interestingly the contribution of international knowledge 
stock towards growth is more important for the sample of developing countries with a lower human 
development level. For these countries, specifically exports-to-GDP ratio is positive and highly­
significant indicating that exports have more potential to contribute to the growth and knowledge 
stock of the economy. In contrast, the same is positive but insignificant for developing countries with 
a high level of human development. Moreover, the coefficient ofIDl and imports-to-GDP ratio are 
positive for developing countries with low human development as compared to the positive 
(insignificant) and negative coefficients respectively for human development achieved developing 
countries. This fact of inverse relationship between the growth impact of international linkages and 
the level of human development can be interpreted in terms of the scope of learning ITom these 
linkages. For a country with a lower human development, the scope oflearning or knowledge transfer 
is relatively more than for a country with a higher human development level. 
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CONCLUSIONS 
Recent theoretical and empirical advancement on growth accounting and endogenolls growth 

front has emphasized that FDI can be a catalyst for the development of developing countries. FDI 
can contribute to the domestic stock of knowledge and its very presence generates a host of 
externalities enhancing productivity and competitiveness of the host country. This optimism 
from FDI is conditional, however, and consequently the literature on FDl-empirics has been 
cautious on more than one point. It has been consistently argued that developing countries can 
maximize benefits from FDI only when they achieve a critical level of human development. 
FUliher, many studies have pointed out that there exist cases where FDI can crowd out domestic 
investment and puts impediments in the way of building up of local capabilities, 

The above empirical exercise, however, does not find any significant role for FDI in the 
growth of all developing countries. The conclusion remained unchanged even if human 
development interaction with FDI was included in the model. Estimations for developing countries 
groupings, however, suggest that FDI significantly affects the growth of Latin American and 
the Caribbean countries but not in the case of Africa and Asia. The interaction effect was observed 
to be positive only in the case of Asia and negative in case of other two developing countries 
groupings, In none of the cases, the interaction was found to be statistically significant. Ifwe hold 
on to human development argument, it can be argued, as already suggested by many, that the 
developing countries do not have the required level of human development. This conclusion was 
reached by Xu (2000) who also finds that the technology transfers by US MNEs contribute to 
productivity growth in DCs but not in LDCs. 

One of the significant observations that this study derived is that the growth effect of domestic 
investment is relatively more sensitive than FDI to the level of human development. Fordeveloping 
countries with higher human development, the impact of domestic investment on growth is not 
only positive but also statistically significant, whereas, it has no significant impact in the case of 
developing countries with lower human development. It is true that the interaction effect is 
more in case of countries at higher level of human development than in the case of countries at 
the lower level; the effect nonetheless is not significant. Lasdy, the study found that the role of 
intemational linkages has a major roJe in the growth process if the country is a lower human 
development one than a country with a hjgher Jevel of l)]Jman development. 

The policy implication is obvious. It is a human-development-led-growth strategy 
supplemented by export-led growth, Developing countries have to pursue a strategic human 
development policy, by not only investing more in expanding basic human capability but more 
importantly the knowledge space of the country. This is the key strategy if they want to improve 
their local productivity as well as that from FDT and maintain their competitive advantages in 
global markets. This conclusion was also reached by the Human Development Rcport-1996, 
which explored in detail the complex relationship between economic growth and human 
development and found bi-way linkages. More importantly, this strategy is essential in the context 
of restrictive functioning of global markets where developing countries enter as unequal partners 
and leave with unequal rewards. In addition, for developing countries, [earning from exports is 
important for their endowments of knowledge resources. 
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APPENDIX 
Name of the countries included in the study: China, Fiji, India, Indonesia, Malaysia, Oman, 
Pakistan, Papua New Guinea, Philippines, Sri Lanka, Thailand, Turkey, Korea Rep. Of Algeria, 
Benin, Botswana, Burnika Paso, Burundi, Cameroon, Cen. African Rep, Chad, Congo, Cote 
D'Ivorre, Egypt, Gabon, Ghana, Kenya, Lesotho, Madagascar, Malawi, Mali, Mauritania, 
Mauritius, Morocco, Mozambique, Niger. Nigeria, Rwanda, Senegal, Seychelles, Sierra Leone, 
Swaiziland, Togo, Tunisia, United Rep.of Tanzania, Zaire, Zambia, Zimbabwe, Argentina, 
Barbados, Bolivia, Brazil, Chile, Colombia, Costa Rica, Dominican Republic, Ecuador, EI 
Salvador, Guatemala, Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, 
Suriname, Trinidad & Tobago, Uruguay and Venezuela. 
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