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Abstract: This paper uses panel data to examine the effects of foreign 
presence on firm level productivity in the Kenyan manufacturing industry 
employing “traditional” and “recent” methodologies using the production 
function framework. The results show that foreign firms dominated in 
virtually all the economic activities, including productivity performance. 
The analysis of productivity determinants using a technologically profound 
approach produced a statistically significant role played by foreign presence 
on firm level productivity, thus supporting the occurrence of spillovers. The 
paper argues that the use of productivity based methodologies largely masks 
the nature, actual processes and mechanisms through which spillovers occur. 
The paper, therefore, advocates a “paradigm shift” in the spillover analysis 
techniques and recommends a broader approach with particular emphasis on 
technological innovations which takes into consideration learning, capability 
building and innovation.
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1.  Introduction 
Foreign Direct Investment (FDI) is perceived to play an important role 
in a host country’s economic growth and development process (Dunning, 
1993, 1994; Lall, 1980, 1987). As a result, countries are forced to liberalize 
their investment regimes in order to create a favourable climate for inward 
foreign investment. FDI in technically backward countries can spur industrial 
development by playing a supportive or complementary role to local invest-
ment or by acting as a stable source of capital. It is noted to be a more stable 
source of capital in comparison to other forms of private capital, such as 
debt and portfolio equity flows. Given that technologically underdeveloped 
countries lag behind the world technology frontier, FDI could equally serve 
to improve host countries’ industrial capability development effort and their 
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competitiveness by acting as a medium through which international diffusion 
of skills, knowledge, technology and innovations from technically advanced 
countries could take place (Rasiah and Gachino, 2005; UNCTAD, 2005; 
Gachino, 2006a, 2006b). 

On the other hand, however, there is always the possibility that FDI 
out-compete local firms, forcing them out of the market (Lall and Streeten, 
1977). FDI could also be static in that it operates in low level technological 
capabilities, and thus fails to nurture development of industrial capability in 
a host country (Frank, 1973; Amin, 1977). If unregulated, FDI can assume 
much control, for instance, in market power, especially when the bargaining 
and regulatory capabilities of a government in a host country are weak. This 
tends to confer undue advantages to FDI, for instance, over inputs such as 
finance and skilled personnel. All these would have negative ramifications for 
the entry, growth and development of the local firms. 

The purpose of this paper is to contribute to this debate in the context of 
countries located in sub-Saharan Africa (SSA) where, despite the existence 
of voluminous literature on FDI and spillovers in other regions of the world 
(especially developed and advanced developing countries), not much is known 
on the subject. In this regard, Kenya, a country deemed to have relatively high 
FDI levels, is taken as the case study country. The existing FDI literature on 
SSA, though still meagre, focusses on different aspects of FDI with most 
of it concentrating on motives and determinants of FDI inflow (Asiedu, 
2002; Fedderke and Aylit, 2006). Other studies concentrate on performance, 
investment climate and policy reforms to attract FDI inflow (Asiedu, 2004; 
Sekkat, 2007; Dupasquier and Osakwe, 2006; Rasiah and Gachino, 2005). 
More ad hoc studies related to the above include those done by UNIDO, 
OECD, CSAE and the World Bank under its Rural Programme for Enterprise 
Development (RPED). 

As noted, these studies do not actually examine FDI from the spillover 
occurrence perspective. It should further be pointed out that all the outlined 
studies notwithstanding, we are yet to witness well-grounded empirical studies 
due to lack of sound and appropriate data. Analysis undertaken in this paper 
is expected to provide a suitable platform for comparative purposes from the 
perspective of technologically underdeveloped countries that are characterized 
by extremely fragile economies riddled with underdeveloped markets operated 
by firms with low capacity, all of which make them un-competitive globally. 

This paper uses firm level panel data to examine whether technological 
spillovers occur in the Kenyan manufacturing industry by determining 
the impact of foreign presence on local firms’ performance based on the 
productivity approach. The influence of firm size and technological gap 
(absorptive capacity) in the spillover process will be equally examined. 
Insights drawn from early contributions based on Caves (1974) as well as 
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recent methodological developments, such as those by Aitken and Harrison 
(1999), will be taken into consideration to enable broad comparisons of the 
paper’s findings. The use of this approach will provide a wider set of results 
for comparison with existing studies which have so far remained inconclusive 
in terms of effect, direction and magnitude of spillover occurrence. 

Several factors make Kenya an interesting case for the current study. First, 
apart from a few case studies, hardly any empirical studies exist on FDI and 
spillovers. Some of the notable case studies include early works by Kaplinksy 
(1978), Swainson (1980), Langdon (1981) and Gerschenberg (1987). Some 
recent studies have been undertaken by Lall and Pietrobelli (2002), Rasiah 
(2004a, 2004b), Rasiah and Gachino (2005) and Gachino (2006b). Second, 
Kenya is among the countries which enjoyed early inward FDI that was 
largely local market-oriented and trade-related (Jorgensen, 1975; Vaitsos, 
1978; Swainson, 1980). FDI is perceived to have contributed to the country’s 
creation of a comparative advantage in Kenya’s manufacturing compared 
to other countries in the region. This, however, needs to be ascertained 
empirically. Third, Kenya is currently making structural changes aimed at 
industrializing the country by the year 2020 (Kenya Government Economic 
Survey, 1997). Insights from this study will consolidate our understanding of 
the role FDI could play in the industrial development process. 

The paper is organized as follows: Section 2 presents the theoretical 
review, data description and the estimation techniques used in this study. 
Section 3 examines the comparative behaviour of foreign and locally owned 
firms based on the descriptive characteristics derived from the panel data. This 
involves a detailed and in-depth analysis of panel sample characteristics. The 
next section traces the effect of foreign presence on firm level productivity 
using the panel data estimation technique. The same section also examines 
how the productivity approach is used to examine whether firm size and 
technological gap influence spillover occurrence in locally owned firms. 
Section 5 presents a summary of the discussion, and emerging criticisms. 
Finally, section 6 presents the author’s conclusion and recommendations. 

2.  Theory, Data and Estimation Technique 
This section presents a discussion of the productivity approach in spillover 
analysis, outlining the existing disjuncture in this. The data and estimation 
techniques are also discussed. 

2.1  Theoretical Review: The Productivity Approach Revisited
Most studies examining spillovers from FDI have been largely based on 
the productivity approach pioneered by Caves (1974), who presented the 
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first systematic production function framework examining FDI spillovers. 
According to Caves, technological spillovers included all aspects resulting 
from the presence of MNCs in a host country which increases the productivity 
efficiency of locally owned firms. In his perspective, spillovers occurred since 
an MNC cannot capture all quasi rents due to its productive activities or to the 
removal of distortions by the subsidiary’s competitive pressure. 

Caves attempted to measure, directly, the impact of foreign presence 
on labour productivity in the Australian manufacturing domain employing 
simple cross sectional analysis. His hypothesis was that a large presence of 
MNC subsidiaries in an industry would in the long run induce higher technical 
efficiency, and speed up the transfer of technology to competing domestic 
firms. According to his study, foreign presence was characterized by positive 
technological spillovers which enhanced technical efficiency of the domestic 
firms, thus raising their productivity (see Rasiah, 2006). 

Since Caves’ pioneering work, a plethora of empirical studies conceptual-
izing spillovers in terms of productivity gains, and reporting similar findings, 
have emerged (Koizumi and Kopecky, 1977; Globerman, 1979; Blomstrom 
and Persson, 1983; Kokko, 1996; Blomstrom and Sjoholm, 1999). A model 
by Koizumi and Kopecky (1977), built upon the standard model of long-term 
international capital movement, found that when foreign investment is made in 
a host country, technical knowledge is transmitted in the form of externalities 
or ‘spillovers’. 

Globerman (1979) investigated the spillover benefit to Canadian manu-
facturing industries and found a positive relationship between the labour 
productivity of local firms and foreign presence which was interpreted to mean 
occurrence of positive spillovers. Blomstrom and Persson (1983) used industry 
level data to investigate whether technical efficiency of Mexican firms derived 
from spillover efficiency could be associated with FDI. Spillovers of technical 
efficiency were found to exist which were explained to be responsible for 
local firms’ increase in productivity. Using cross sectional analysis, Blomstrom 
and Sjoholm (1999) found similar results that foreign presence affected the 
productivity of local firms positively in Indonesia. Their study showed that 
foreign firms had a comparatively high level of labour productivity, and that 
intra-industry spillovers from foreign investment existed in the Indonesian 
manufacturing sector. 

The last empirical example which we provide is based on the endogenous 
principle by Kokko (1996), who determined the effect of competition in the 
Mexican manufacturing industry by endogenizing both the activities of foreign 
and locally owned firms. Given the argument for joint determination due to 
interactions, Kokko used the simultaneous system of equations to capture 
contagion-type spillovers related to foreign presence as well as spillovers 
that were caused by competition. Due to the assumption of simultaneous 
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interactions, three Stage Least Squares (3SLS) gave plausible results with 
more efficient and consistent estimates than the corresponding Ordinary Least 
Squares (OLS) estimates. An endogenous test showed positive results only 
when the industries characterized by enclaves were excluded. This finding 
compared to Kokko’s (1994) results, where industries characterized by large 
foreign shares and large differences in labour productivity between foreign 
affiliates and domestic firms formed enclaves which crowded out domestic 
firms. Interestingly, results of the study supported both the hypotheses only 
when the sub-sample considered excluded enclaves (which were believed 
to be isolated preserves of foreign firms operations only). This study has a 
rather unique conclusion in that while past studies concluded that externalities 
were proportional to foreign presence, this study concludes that spillovers 
from competition are not determined by foreign presence alone, but rather 
by simultaneous interactions between foreign and locally owned firms. One 
policy conclusion from this study is the support it gives to the need for local 
technological capability development in host developing countries. 

Contrary to the studies analyzed, some less optimistic empirical firm 
level studies exist based on productivity (including total factor productivity) 
which suggest that the effects of foreign presence are not always beneficial to 
local firms in host countries. As will be shown, these studies seem to extend 
the original methodological tenets by considering issues such as spatial/
regional dynamics, time and industry dynamics, and firm-level specificities 
(Haddad and Harrison, 1993; Kokko, Tansini and Zejan, 1996; Djankov and 
Hoekman, 1998; Aitken, Hanson and Harrison, 1997; Aitken and Harrison, 
1999). 

Haddad and Harrison (1993) utilized firm level panel data from an annual 
survey of all the manufacturing firms in Morocco. Their hypothesis was that 
when knowledge or new technology embodied in MNC firms is transmitted 
to local firms, it would result in higher productivity levels and growth rates 
for the local firms in sectors with a large foreign presence. The results, 
however, showed that foreign investment in the sector level was negative 
and statistically significant. The hypothesis that foreign presence accelerated 
productivity growth in domestic firms was thus rejected.

In a similar study, Kokko, Tansini and Zejan (1996) used plant level 
data to investigate the effects of foreign investment in the Uruguayan 
manufacturing industry. They found that foreign presence did not have 
any substantial impact on local productivity; hence there were no signs of 
spillovers. Extending their study to examine the impact of technology gap 
between local firms and foreign affiliates on local productivity, they observed 
that technological spillovers existed in the locally owned plants with small 
technology gaps, as opposed to locally owned plants whose big technology 
difference put them far behind the foreign affiliate’s technology. 
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Aitken and Harrison (1999) used annual census data on over 4000 
Venezuelan firms to measure the productivity effects of foreign ownership. 
Employing total factor productivity, the study found a positive relationship 
between foreign equity participation and firm performance implying produc-
tivity gains attributable to foreign equity participation. Surprisingly, the results 
showed that domestic firms in sectors with more foreign ownership were found 
to be significantly less productive than those in sectors with a smaller foreign 
presence – evidence of negative spillovers. This suggests that such negative 
spillovers could be a result of market stealing effect where foreign competition 
may have forced local firms to lower output, and thereby forego economies of 
scale. Nevertheless, adding up the positive own-plant effect and the negative 
spillovers on balance, the study found that the overall effect of FDI on 
productivity of the entire industry was positive, though extremely small. 

Interestingly, all these studies seem to have something in common in that 
they presumably define a new generation of spillover studies, which attempts 
to advance the frontiers of our spillover understanding by extending the 
original approach. In doing so, these studies have refined their instruments and 
methodologies to address many issues such as national, locational, industry 
and firm-level specificities, scale, technological gap, trade orientation and 
demonstration effect variables. However, in this paper, we will argue that 
despite the considerable evolution demonstrated in estimation techniques of 
aggregate spillovers, relationships traced through underlying methodologies, 
whether traditional or recent, cannot be equated with actual spillovers due 
to their nature. Technological spillovers are complex and difficult to capture 
due to the uncertain, incomplete masterly and the tacit nature of technology. 
This is more so when spillover occurrence mechanisms, and firm and industry 
dynamics including institutional environment through which spillovers 
occur, are sparingly understood. It is against this background that this paper 
advocates for a paradigm change in spillover analysis if actual understanding 
of spillovers is to be achieved. 

In light of this divergence in spillover analysis, this paper seeks to 
contribute to this debate by examining spillovers from FDI to local firms in 
the Kenyan context.2 Contrary to the studies done in the past, we combine 
both “traditional estimations” and “new developments” approaches for com-
parison purposes. The latter will be conducted in line with recent studies such 
as Aitken and Harrison (1999). Accordingly, we will undertake panel data 
analysis, taking into consideration industry specificities (industry dummies) 
and time dynamics (time dummies). Panel data analysis is believed to be 
able to capture the dynamics of change because of inclusion of both cross-
sectional and time series dimensions. Due to the limitation and nature of the 
data (observation required in the panel analysis), we will not be in a position 
to capture geographical location and other factors. 
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The panel data approach differs from the early contributions, which 
mainly use simplified cross sectional data which often resulted in spurious 
and biased results. Firm level panel data analysis is preferred for a number 
of reasons. First, it allows an investigation of domestic firms’ productivity 
development over a long period of time. This is contrary to survey data 
which would have to rely on a specific data point, providing only a snapshot 
analytical scenario. Second, panel data analysis allows an investigation of 
spillovers controlling for other factors such as industry and time differences. 
As noted in Gorg and Strobl (2001) cross sectional data, in particular if they 
are aggregated at the sectoral level, fail to control for time-variant differences 
in productivity across sectors which might be correlated with, but not caused 
by, foreign presence. In such a case, the results obtained would be spurious 
and biased. If productivity in a given industrial sector is much higher than in 
others, MNCs might be attracted into the former, in which case a basic cross 
sectional analysis would produce a positive and statistically significant impact 
between the MNCs and productivity of the locally owned firms. According 
to the early contributors, Caves and his antecedents, these results would be 
interpreted as indicative of spillover occurrence even though MNCs were 
only attracted in the sector and were not necessarily responsible for the high 
productivity witnessed. 

There is another set of spillover studies carried out using a snowballing 
methodology where local firms linked to foreign firms are traced and 
examined for production and technological linkages. Rasiah (1994, 1995, 
2002a, 2002b) produced concrete evidence of spillovers through such an 
objective method. However, the capacity of researchers to amass the dataset 
to undertake this type of analysis is really difficult as it requires the direct 
participation of the firms to provide whatever links that they can remember. 
Furthermore, the quantitative as well as the qualitative effects from such links 
have to be included.

The assessment undertaken here also compares foreign and local firms, 
taking into consideration possible dynamics of the results obtained. Although 
Kenya is endowed with low levels of FDI at the national level, it has high 
foreign presence in the manufacturing industry. FDI accounted for 0.32% 
and 0.96% of Gross Fixed Capital Formation (GFCF) in 1994 and 1999 
respectively.3 Foreign firms accounted for 69.1% of manufacturing fixed 
capital formation in 1994, 66.2% in 1999 and 63% in 2001.4 Results obtained 
would, therefore, enable a policy-relevant assessment of FDI’s conduct and 
performance in a country that typifies most developing economies (countries 
in SSA are characterized by low levels of FDI inflows).

Also, it is commonly known that two distinct sets of “native” manufactur-
ers exist in Kenya: Asians and indigenous Africans. Unfortunately, the official 
data base which we used did not categorize data by these two categories. 
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2.2  Data Description
The empirical data used in this paper comes from unpublished plant level 
data collected in an annual survey by the Ministry of Trade and Industry, 
Kenya.5 The survey data enabled us to create a panel database for the period 
1994-2001.6 

However, despite the effort to construct a comprehensive panel database, 
it was extremely spotty: several firms had severe cases of missing data in 
certain years, either due to non-response or failure by firms to provide all the 
required data and/or information. One of the screening criteria for a firm to be 
included in this study was that the firm must have responded in all the years, 
and must have done so in almost all the required variables. Consequently, 
a balanced panel of 420 firms was created comprising firms that showed 
consistent time series responses to all the relevant questions over the period 
1994-2001, making a panel with 3,360 observations.7 The data set is fairly 
representative as it represents an average of 40%8 for both manufacturing 
output and employment over all the years included in our sample. This 
representation provides a reasonably good level, justifying a meaningful 
policy relevant assessment of FDI’s role in industrial development.

In this paper, firms with at least 10% of their nominal capital owned by 
foreigners are defined as foreign firms. All other firms will be regarded as 
locally owned firms.9 This definition was adopted since the Kenyan national 
authorities also used the same benchmark. On the basis of this definition, 
about 175 firms were classified as foreign firms while the remaining 245 firms 
were defined as locally owned firms. 

Similar to most economic analysis based on data from underdeveloped 
countries, this analysis was beset by a lack of suitable deflators for the data 
sets. Kenya is no different from most sub-Saharan African economies (poor 
and technically underdeveloped economy) where it is extremely difficult 
to identify relevant deflators to convert nominal data to constant prices. 
Data deflation is a necessary condition, especially in time series analysis, in 
order to remove data fluctuations that might exist due to inflationary effects 
over time in an economy. Hence, this paper uses the best option available.10 

Consequently, sales and capital investment values were deflated using a Gross 
Domestic Product (GDP) deflator (based on GDP price indices). The export 
values were deflated using export price indices for manufactured goods. The 
expenditure values of machinery and equipment were deflated using import 
price indices for these. 

Another limitation with this data set is that the analysis conducted at 
2-digit level ISIC11 will be limited to only 9 sectors – even then one of the 
sectors will be dropped due to lack of FDI while two engineering sectors 
will be combined, leaving only 7 sectors for analysis.12 In Kenya, the 2-digit 
level classifies the manufacturing industry into 9 sectors; 3-digit classifies 
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it into about 28 sectors, while 4-digit level classifies it into 58 sectors. It is 
impossible to undertake panel analysis at 3-digit or 4-digit as this reduces 
firms to only a few in each ISIC and would therefore not suffice for the 
intended panel analysis. 

Empirical Analysis: A Panel Data Estimation Technique 

Panel data estimation technique is used here to examine the direct contribution 
and impact of foreign presence on firm level productivity in Kenyan 
manufacturing. Besides controlling factors that impinge on productivity, we 
also control for time dynamics and industry specificities. The task therefore 
is to come up with an empirical specification that enables modelling of time 
effects and variations in sector characteristics across sectors. In order to model 
all these aspects together, we start with a general illustration of our panel data 
as follows:

  
 (1)

where i = 1, 2, .…., n denotes a cross sectional unit (a firm), and t = 1, 2, ….., 
T denotes a given time period. Thus     is the value of the dependent variable 
for firm i at period t and     is the value of jth non-stochastic explanatory 
variable for firm i at period t. The random error term     is assumed to have 
a mean of zero,             , and a constant variance,               and       are 
unknown response coefficients to be modeled. 

The above framework can be generalized into two basic frameworks 
– Fixed Effects (FE) and Random Effects (RE) models. The two are different 
in the way the constant is taken and interpreted. In the FE model    is 
captured as the group specific constant term. The assumption in the model 
is that differences across units can be captured in differences in the constant 
term and thus     is an unknown parameter to be estimated. On the other hand, 
the RE approach specifies     as group specific disturbance, similar to    . The 
residual term for random effects can then be expressed as:                . The 
component    is the random disturbance characterizing the     observation, and 
is constant through time.

As indicated above, several effects across industries would be expected 
to correlate with independent variables. For instance, food-processing, being 
one of the most productive and dynamic sectors in Kenya, would be expected 
to attract high FDI and thus have higher foreign presence than other sectors in 
the manufacturing industry. As a result, an empirical modelling that treats such 
scenario more explicitly would be required. We do this by including dummies 
in our panel model specified in equation (1) above,
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 (2)

where                represents sectoral13 dummies considered at 2-digit ISIC 
level.              represents annual time dummies over the specified panel 
period 1994-2001.

We consider equation (2) as the basis for empirical estimations to 
examine the impact of foreign presence on productivity. Given the nature and 
the limited amount of data we are dealing with, it was deemed important to 
conduct several estimates for the purpose of checking consistency, validity 
and robustness of the estimated results across different techniques. Hence, 
the model was subjected to preliminary estimation which included fixed 
effects, random effects and Generalized Least Squares (GLS) estimations. 
Preliminary estimations using Hausman Specification (HS) analysis indicated 
that RE had more efficient results compared to the FE model. Hence, the 
study adopted GLS and RE model. Very comparable results were estimated 
by the two techniques. 

The GLS technique allows for heteroscedasticity and correlation to be 
modeled across panels. The technique also allows for autocorrelation within 
panels to be modeled, in which case the structure with no autocorrelation, 
correlation parameter common for all the panels, or a unique correlation para-
meter for each panel can be modeled separately (Green, 2002; Stata, 2003). 
In the current scenario, GLS will be estimated allowing for heteroscedasticity 
and assuming no autocorrelation.14 Estimation of heteroscedasticity indicated 
no serious problem with regard to this heteroscedasticity since all estimates 
easily passed the White (1980) test for heteroscedasticity. 

Random effects model can be estimated based on Maximum Likelihood 
(ML) or GLS. Our estimations were based on the latter and were thus 
performed assuming homoscedasticity and no autocorrelation. Given the 
advancement in modelling panel data, it is also possible to make estimations 
allowing for autocorrelation. However, no significant differences in the results 
were obtained. 

The test for possible statistical correlation showed that none of the 
independent variables posted high and significant correlation. 

3.  Comparative Behaviour of Foreign and Locally Owned Firms 

The sections below present an analysis of foreign participation at both 
manufacturing industry and sectoral level. A key issue this paper seeks to 
address is the level of MNC participation when identifying the sectors of the 
Kenyan Manufacturing industry where MNC activities are most concentrated. 
This issue can be addressed by looking at shares of significant trends in the 

Y X DUMMY DUMMYit i ij ijt i t it
j

k

= + + + +
=
∑α β ε

1

DUMMYi

DUMMYt
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panel data. Are the MNCs located equally in all the sectors and sub-sectors, 
or are they just present in a few selected sectors? If the latter is the case, is 
it possible to identify them? Could it be true that sectors with high foreign 
presence levels are also the most dynamic sectors, meaning that they are 
characterized by high levels of technology related characteristics such as 
physical and human capital investment, value added and productivity of 
labour or raw materials? To answer these questions, it is pertinent to begin by 
conducting a general trend analysis on the basis of key economic indicators. 

3.1  Comparing Foreign and Locally Owned Manufacturing Firms

Participation of MNCs in the manufacturing industry was examined by 
comparing their relative shares with those of locally owned firms15 on the 
basis of major manufacturing characteristics, which were in turn examined 
using key manufacturing indicators such as value added (VAD) and labour 
productivity (VADL) (see Table 1). Other indicators included factors of 
production such as capital (KALF), raw material (RMAT) and employment 
(EMPT). Indicators of human capital and processing capability considered 
included skilled labour (SKILL) and machinery and equipment (TECHN), 
respectively. Both output sales (TSALES) and exports sales (EXPTS) were 
taken as indicators of firm market performance while capacity utilization 
(CAP) was taken as an indicator of internal firm performance. Table 1 presents 
the computed percentage shares of both foreign and locally owned firms. 

According to the shares computed, foreign firms had higher shares than 
locally owned firms in virtually all the variables considered. Foreign firms 
appeared to literally dominate Kenyan manufacturing with over 50% in all 
the variables throughout the panel period 1994-2001. Taking for instance 
capital, value added and output sales, the data showed that foreign shares 
remained relatively high, with above 70% in the entire period 1994-2000. 
Employment shares remained above 60%, suggesting that MNCs were the 
largest employers, and larger in size than locally owned firms (if employment 
is considered an indicator of firm size). Another interesting finding was that 
apart from consumption of raw materials whose foreign share remained 
constant (between 67-70%) for both 1994 and 2001, shares of all the other 
variables demonstrated a declining trend over the period. Contrarily, Table 
1 showed that all the variables except raw materials shares and capacity 
utilization of locally owned firms had increased over the same period.

Two reasons could account for this interesting phenomenon: first, the 
increase in variable shares could demonstrate that domestic firms were 
gradually “catching up” with foreign firms in the period. Second, the process 
could be explained by the disappearance (closures and relocations) of 
some of the MNC subsidiaries as a result of worsened conditions of doing 
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business that characterized the economy in the 1990s when the country 
witnessed massive institution, infrastructure and government failures. Lack 
of incentives and support systems led to high cost of operations, resulting in 
economic stagnation. Annual growth rates computed for all variables further 
confirmed that foreign firms had a decline in the period 1994-2001, despite 
their continued dominance in terms of shares (Appendix 1). Locally owned 
firms enjoyed positive growth rates in value added (2.9%), labour productivity 
(2.2%), skilled labour (2%), machinery and equipment (0.8%), and total 
employment (1%) in the same period.16 

This interesting observation seemed to demonstrate a sort of catching 
up phenomenon by the locally owned firms. A plausible task was then to 
try and discern whether FDI spillovers played any role in their catching up 
process. The decline in the growth of FDI’s activities could be attributed 
to the restructuring undertaken to face the newly emerging environment 
characterized by external competition and entry of new domestic firms. During 
this period, the country was still grappling with SAPs, namely liberalization 
and export orientation. The country was no longer favoured by donors, 
including multinational financing organizations, leading to reduced financial 
aid. The situation was further aggravated by the continued weakening of 
institutions, infrastructural decay and poor economic governance.

3.2  Comparing Foreign and Locally Owned Firms by Industrial Sectors
In this section a further comparison between foreign and locally owned firms is 
undertaken by manufacturing sectors. A prior examination of foreign presence 
at the sectoral level done following Aitken and Harrison (1999) showed that 
only three manufacturing sectors had high FDI levels: food, beverages and 
tobacco (ISIC 31); chemical, petroleum and plastics (ISIC 35); and machine 
and engineering industry (ISIC 37). These results implied that FDI was highly 
concentrated in only a few sectors. It is therefore interesting to investigate 
whether MNC activities were also concentrated in a similar pattern. 

Comparison of shares computed at the two-digit level indicated that 
foreign firms still dominated in virtually all the economic activities con-
sidered. The three sectors with high levels of foreign presence, that is, food, 
beverages and tobacco; chemicals, petroleum and plastics; and machine and 
engineering, were specifically unique in that foreign firms had over 60% in 
all the variables (Table 2), making the three sectors the most dominated by 
FDI as well as their activities. While foreign shares remained above 70% 
for value added, it remained above 50% for labour productivity in the three 
sectors identified. Over time, the capital share of locally owned firms tended 
to increase, albeit slightly, in chemicals, petroleum and plastics, and machine 
and engineering. Although foreign firms were virtually the largest employers 
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in all the manufacturing sectors, employment shares in food, beverages and 
tobacco seemed to increase for locally owned firms from 38% to 42% in the 
period 1994-2001. Taking employment level as a proxy of firm size, foreign 
firms were bigger in size than locally owned firms in the three sectors. 
Foreign firms tended to increase their shares of raw material consumption 
over the period. 

On human capital, an equally interesting observation emerged where 
the level of skill shares tended to increase in all the three sectors for locally 
owned firms (see Table 2). Similarly, domestic firms seemed to be raising their 
processing capability in chemicals, petroleum and plastics and in machine 
and engineering. Their shares appeared to increase from 37% to 39%, and 
35% to 47%, respectively, during the period (Table 2). Nevertheless, foreign 
firms still remained the largest employers of skilled labour force in most of 
the sectors. Indicators of firm market performance showed that shares of 
domestic firms tended to increase for chemicals, petroleum and plastics and 
machine and engineering from 34% to 35% and 19% to 22%, respectively, 
for the same period (Table 2). An increase in export shares for domestic firms 
was only registered in food, beverages and tobacco from 30% to 40% for the 
period 1994-2001. 

Interestingly, sectoral analysis tends to arrive at a conclusion similar to 
that obtained earlier in the context of the whole industry analysis: that locally 
owned firms tended to be gradually catching up with foreign firms based on 
their observed rising shares in the study period. We put this in a better context 
by confirming it further using sectoral growth rates computed for both foreign 
and locally owned firms in the period 1994-2001. What is also noteworthy is 
that in terms of growth rates, domestic firms performed better than foreign 
firms as they recorded positive growth rates in more variables than foreign 
firms did (see Appendix 1). 

Also, for this purpose we examined the statistical significance of 
differences in means of productivity indicators using T-tests. The approach 
used here differs from Haddad and Harrison’s (1993) in that more productivity 
indicators were used for consistency checks, and instead of just computing 
ratios we undertook direct comparisons using a two tailed T-test statistical 
analysis. For firm productivity, we used the following indicators: value added, 
labour productivity, and productivity of raw materials. Two intensities were 
computed to enrich further the comparisons, i.e., capital intensities and skill 
intensities. 

Appendix 2 reports the T-test results comparing productivity of perfor-
mance of foreign and locally owned firms. As an example, in column three, 
the value of -7.337 for food, beverages and tobacco was statistically significant 
at 1%. Also, in column seven the value -6.625 for food, beverages and tobacco 
was statistically significant at 1%. The two examples suggest that mean value 
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added and skill intensities for foreign firms were both significantly higher than 
that of locally owned firms. These results confirmed that foreign firms were 
empirically more productive than locally owned firms with all the indicators 
used in food, beverages and tobacco and in chemicals, petroleum and plastics. 
In all the cases the T-values produced were statistically significant at 1%, 5% 
and 10%. 

From the above discussions, several distinctions must be addressed when 
examining the effect of FDI on productivity using Kenya’s manufacturing 
data: First, foreign presence was relatively high in only a few sectors, and not 
evenly distributed across the manufacturing industry. These sectors were food, 
beverages and tobacco; chemicals, petroleum and plastics; and machine and 
engineering. Second, on the basis of the variables examined, FDI’s activities 
were highly concentrated in the same three sectors, that is, where foreign 
presence was the highest. Third, based on the same indicators, foreign firms 
dominated in the three sectors. T-tests showed that foreign firms were more 
productive than domestic firms. Fourth, in terms of growth rates calculated, 
locally owned firms performed better than foreign firms suggesting they were 
gradually catching up. Nevertheless, foreign firms still dominated, controlling 
most of the manufacturing activities. 

4.  Effect of Foreign Presence on Firm Level Productivity 
A major objective of this paper is to empirically determine the role of foreign 
presence on Kenya’s manufacturing industry on firm level productivity. This 
is done by examining total factor productivity. The empirical procedure is 
outlined below. 

4.1  Firm Level Productivity
Departing from the assumption that technology skills, knowledge and 
technology embodied in foreign owned firms are transmitted to the domestic 
firms, it is pertinent to assume that such can result in increased productivity 
performance. We therefore begin analysis by specifying a general form of the 
production function, assuming a production function of the Cobb-Douglas 
type where a firm’s output is presented by say     which depends on three 
input factors: capital      , labour      and raw materials       . Such a production 
function can be specified as follows:

   
  (3) 

where i denotes the firm, j the industry and t the year; all the properties 
of production function are assumed to hold.17 In the recent past, use of a 

Yit
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production function approach has been increasingly adopted in determining 
FDI’s impact on firm level productivity (Haddad and Harrison, 1993; Aitken 
and Harrison, 1999). Following Lucas (1988), labour     force can also be 
categorized into skilled (SKILL) and unskilled (UNSKILL) workers. Thus, 
equation 3 above becomes:

 (4) 

In the above specification     is total production where     is the total 
factor productivity, which is assumed to vary across firms and sectors, and 
fluctuate with time. According to this specification the output production 
changes only if the inputs into production change. A lot of significance is 
usually attached to    as an indicator of certain components in a firm; all 
demonstrating the levels of existing skill, usefulness of knowledge, firm-
level capabilities and other characteristics. Such characteristics include 
managerial capabilities and organizational competence, inter-sector transfer 
of resources, R&D, increasing returns to scale, embodied technical progress, 
market widening, institutional/infrastructure improvement and diffusion 
of technology. Hence, taking the log level specification of equation 4 and 
incorporating an error term     , yields: 

 (5)  

where                      . This is the standard random effects model as explained 
above. The analysis undertaken will examine the impact of foreign investment 
on all firms in Kenya and then on domestic firms separately. Although       can 
be decomposed into various determinants as mentioned, for simplicity, we 
decompose it into a few components which allow us to include FDI related 
variables and important dummies as shown in equation 6 below. Since the 
scope of this study does not include investigating the TFP drivers, no detailed 
decomposition of TFP drivers will be undertaken. 

 (6) 

where             is foreign ownership at firm level,                is foreign presence 
at sector level, and                  and                  are dummy variables for sector 
and time respectively. These two dummies are important in controlling for 
the industry specificities and inter temporal fluctuations. All the standard 
traditional models failed to control for these phenomena, primarily due to data 
constraints. Hence, results of such studies were based only on cross-sectional 

Lit
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data at a particular point in time. Combining equation (5) and (6) yielded the 
following estimating equation:

 
 
 (7)

Since equation 7 is a typical double-log specification, the estimated 
coefficient parameters will basically be output performance elasticities. In 
this estimation, the dependent variable   , is output performance proxied 
by the value added for each firm. Capital was proxied by value of capital 
investment      . Labour force was classified into skilled              and unskilled

 workers and both of them were measured in absolute numbers for 
each firm. Raw material was proxied by the value of raw materials consumed

 by each firm. Both industry dummy                 and time dummy  
were included to capture various fluctuations due to non-observable sectoral 
and time effects. 

All the estimated coefficients for the factor inputs (capital, skill, unskilled 
and raw materials) were expected to be positive and significant, while the 
expected sign for the foreign presence coefficient both at firm and sector level 
was expected to be either positive or negative. A positive sign coefficient 
would suggest a positive impact, or in other words, productivity enhancing 
influence of foreign presence in Kenya’s manufacturing. A negative sign, on 
the other hand, would mean a negative impact. 

A positive impact would imply that foreign firms contributed positively 
to the productivity growth through technology transfer from foreign firms, 
knowledge, skills and other forms of spillovers. On the contrary, negative 
impact would imply that domestic firms in Kenyan manufacturing do not 
benefit from foreign presence. It could also imply that foreign firms in Kenya 
operate in seclusion or in clusters which might be characterized by high 
concentration, and perhaps with high technology gaps between foreign and 
locally owned firms that do not permit such spillover benefits to occur. It 
could also be the case that foreign firms have established few vertical and 
horizontal linkages with domestic firms, hindering steady flow of knowledge, 
techniques and other spillovers to the local firms. 

The nature and level of employment in the foreign firms could also be 
another inhibiting factor. For instance, employment in raw material seeking 
environment is not expected to result in much acquisition of knowledge and 
skills since this involves low value added activities. Similarly, employment 
at low level cadres only is not likely to result in acquisition of much 
knowledge and skills. Finally, industry and time dummies were included to 

LogY LogK LogSKILL LogUNSKILLijt ijt ijt ijt= + + + +β β β β0 1 2 3
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capture the non-observable sectoral and time effects: these were expected to 
be significant. The results of the estimated model 7 are presented in Tables 
3 and 4. 

Table 3 presents the GLS and RE results of all the firms included in 
the panel sample. For each of the econometric techniques used, the model 
estimation was repeated three times. The first estimation excluded dummies, 
the second included only time dummies while the last included both time 
and industry dummies. Based on the three econometric techniques, the 
coefficient estimated for foreign presence at the sector level were positive 
and statistically highly significant when no dummies were included. A 
similar trend was witnessed when only time dummies were included. The 
coefficient estimated with time dummies only and with no dummies was the 
same 0.004 with GLS and was significant at 1%. Similarly, results of random 
effects were highly comparable and consistent with no dummies and with 
only time dummies included. The results obtained without any dummies 
supported those of the early contributors suggesting that an increase of 100% 
in foreign presence results in an increase of 0.4 percentage points in firm 
productivity. 

Interestingly, when time and industry dummies are included, the 
coefficients obtained in all the cases decreased substantially in magnitude and 
were insignificant. Coefficients of 0.003 and 0.002 were obtained with GLS 
and RE, respectively, and these were statistically insignificant. This confirms 
that results obtained without dummies and with industry dummies are not 
robust in the context of the two estimation techniques employed. This also 
implies that the effect of foreign presence on firm productivity is reduced 
when sectoral dummies are considered. These results are in support of recent 
methodological developments in spillover analysis (Haddad and Harrison, 
1997; Aitken and Harrison, 1999). Since industry differences are important 
and ought to be taken into consideration, we are inclined to support these 
results. However, it must be emphasized that more work is needed employing 
different techniques and case studies.

With regard to foreign presence at the firm level, very consistent and 
comparable results were obtained with the two estimation techniques. 
However, the coefficients tended to change their statistical significance with 
all dummies included. The estimated coefficient without dummies was 0.002 
with both GLS and RE, which was highly significant at 1%. Similarly, the 
coefficient estimated with industry dummies was 0.002 with both GLS and 
RE and significant at 5%. This implies that an increase of 100% in foreign 
presence at the firm level would result in increased productivity by about 
0.2% when industry dummies are included. These results suggest that foreign 
participation at the firm level plays a positive and significant role towards firm 
productivity in Kenya’s manufacturing sector. 
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All the other independent variables had the expected results with a high 
degree of statistical significance at 1% even when time and sectoral dummies 
were included (Table 3). Capital had a coefficient of 0.13 with GLS and 
0.14 with RE, implying that a firm increases its capital by 100%, and was 
likely to increase its productivity by between 13 and 14 percentage points. 
Capital is important as one of the main drivers of production. With time and 
sectoral dummies included, the estimated coefficients for raw material was 
0.54 with GLS and 0.55 with RE. The estimated results for skilled labour 
were 0.56 with RE and 0.54 with GLS. Skilled labour is important for firm 
innovation and to drive production activities. In the case of unskilled labour, 
a coefficient of 0.38 was obtained with RE and 0.39 with GLS. Unskilled 
labour is also necessary for productivity, especially in technically backward 
countries like Kenya where production activities primarily involve low value 
addition.

Table 4 presents the results for only the domestic firms. The results 
based on foreign presence at the sector level were positive and significant, 
suggesting that Kenyan firms benefited from an increase in foreign 
presence. However, these findings further confirmed the results discussed 
above. The results obtained with and without taking industry differences 
into consideration were completely different. The results obtained without 
dummies compared to those obtained with time dummies included in the two 
estimation techniques. With GLS, foreign presence had a coefficient of 0.0024, 
which was statistically significant at 5%. With time dummies, the coefficient 
was 0.0024 and significant at 10%. With RE, a similar coefficient, 0.002, 
was obtained which was near significant at 10%. All these estimates suggest 
that an increase of FDI presence at the sector level by 100% would increase 
productivity output in domestic firms by between 0.20 and 0.24 percentage 
points. We emphasize that these results are in line with traditional models 
(Standard productivity models estimated ignoring aspects such as industry, 
time and locational effects). 

Results estimated with time and industry dummies included were not 
significant, confirming the findings produced above. Once again, the results 
supported recent development proponents of spillover analysis. As strongly 
argued in this paper, the methodological approach considered seems to 
largely determine the outcome of the spillover analysis. Since we support the 
argument that for spillovers to occur, a more complex approach is needed 
incorporating many factors systematically, and as such, it is tempting to 
support these findings. However, we choose not to, and emphasize that extra 
work is required employing alternative analytical techniques including a 
reconceptualization of spillovers.

All the other independent variables had the expected results, and were 
positive and significant at 1% when time and sectoral dummies were included. 
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Capital had a coefficient of 0.11 with GLS and 0.12 with RE, meaning that if 
a firm increases its capital by 100%, it was likely to increase its productivity 
by between 11 and 12 percentage points. With time and sectoral dummies 
included, the estimated coefficients for raw material was 0.62 with GLS 
and 0.63 with RE. This suggests that if a firm increases its raw material 
consumption by 100% it was likely to increase its productivity by between 62 
and 63 percentage points. The estimated coefficient for skilled labour was 0.53 
with GLS and 0.54 with RE. In the case of unskilled labour, a coefficient of 
0.43 was obtained with both GLS and RE. In all these cases the results were 
consistent and as expected.

4.2  Effect of Foreign Presence on Firm Productivity using Scale 
Earlier estimations conducted pooled the firms together without considering 
the variation that could arise due to firm size differences. In this section, 
we analyse the impact of foreign presence on firm level productivity by 
scale orientation. The influence of scale on spillover occurrence can either 
be positive or negative. For industries involved with economies of scale, 
a minimum efficiency scale is involved, and in such a case, scale would 
influence productivity (Pratten, 1971; Scherer, 1973, 1980). 

On the contrary, due to the importance of flexibility offered by scope, 
small firms are likely to perform better in specific industries (Sabel, 1989). 
By the same rationale, large firms by virtue of their size are likely to enjoy 
economies of scale when they undertake mass production of goods and 
services. As the firm grows and production units expand, its position to 
operate on reduced costs increases. These firms enjoy technical economies 
as they can acquire advanced expensive machinery and equipment. They 
also enjoy managerial economies in that a firm gets better placed to 
organize its administration by undertaking proper division of labour based 
on specialization. Chain of command is established leading to improved 
techniques for production and distribution. This is in line with Adam Smith’s 
emphasis of labour and specialization (Smith, 1776). Financial economies of 
scale are those whereby large firms can borrow at lower rates than small firms. 
Marketing economies of scale are when a large firm is in a better position 
to spread the cost of its advertisement in national television, radio and local 
dailies across a large level of output. R&D economies refer to when a firm is 
able to develop new and better products. Similarly, as articulated by Alfred 
Marshall (1920), large firms are better placed to enjoy from existing external 
economies of scale, such as existing local skilled labour force and existing 
specialized support system (for example, suppliers of parts or services). 

In order to account for the size factor, all the firms in the sample were 
considered at three levels. The first level included all firms in the sample, the 
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second included domestic firms while the last level included foreign firms. 
Each level was then classified into two groups “small firms” and “large firms”. 
Firms employing less than 138 people were classified as “small firms” while 
firms employing 138 or more were classified as “large firms”. 

The estimated results of foreign impact on firm level productivity based 
on the size orientation were consistent and robust. The results of all the 
variables included were as expected; statistically significant with appropriate 
signs of the estimated coefficients. Their interpretation follows the above 
section, which provided sufficient evidence that they all the variables 
contributed positively to the productivity of the firms. So, in the current 
analysis we concentrate on interpreting the results estimated with foreign 
presence alone. For all small firms, estimation by GLS produced a coefficient 
of 0.004 which was statistically significant at 1% without dummies included. 
Results estimated for RE without dummies were near significant at 10%. With 
dummies included the results estimated were not significant for both GLS and 
RE. On the contrary, results estimated for all large firms were more robust 
without dummies. The coefficients estimated were positive 0.016 and 0.017 
for GLS and RE, respectively, and were both significant at 1%. These results 
showed that for large firms, FDI spillovers contribute positively to the firms’ 
productivity. 

As in the above, with dummies included, the results were not significant. 
Two interesting conclusions emerged: first, results obtained with large firms 
are more robust than those obtained from the small firms, implying that large 
firms in the Kenyan manufacturing industry are more likely to benefit from 
spillover occurrence than the small firms. This proves that the effect of foreign 
presence is influenced by size. However, the empirical evidence is not very 
strong in support of that and more analysis in the form of further studies 
needs to be done. Second, results estimated without inclusion of dummies 
are more robust than those obtained with dummies. Results obtained without 
dummies tend to support results obtained by the early contributors, while 
results obtained with dummies included support results observed with recent 
developments in the productivity analysis. This compares well with the results 
obtained above. 

Results obtained for large domestic firms were more robust than those 
obtained for small domestic firms. While results estimated for small domestic 
firms were not significant, results of large firms were positive and statistically 
significant at 5%. The estimated coefficients by GLS and RE were 0.013 and 
0.019, respectively. The results showed that for large domestic firms, FDI 
spillovers contribute positively to the firms’ productivity. As stated above, 
results obtained with dummies included supported results observed with 
recent developments in the productivity analysis.
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4.3  Effect of Foreign Presence on Firm Productivity using 
 Technology  Gap 
To examine the impact of foreign presence on firm productivity by technology 
gap orientation, firms were classified into low and high technology gap. These 
were determined following Smarzynska’s (2002) approach as the percentage 
difference between the productivity of the average foreign firm in the sector 
and each individual firm. Any firm with more than the industry average 
would be regarded as a firm with a small technology gap. Except for foreign 
presence, results estimated for all other variables were as expected. Table 6 
shows that results of GLS and RE methods estimated for all firms in the low 
technology gap category, without inclusion of dummies, produced comparable 
results: 0.006 and 0.005 for GLS and RE, respectively, with both significant 
at 1%. These results compared well to those of the early contributors. Results 
obtained with dummies included were not significant and thus comparable 
to those obtained with recent developments to the literature on empirical 
spillover.

Contrarily, results obtained with the high technology gap were somewhat 
amazing. When all firms were considered, the coefficients of foreign presence 
produced without dummies remained positive but became insignificant. From 
the perspective of early contributors, these results could be interpreted to 
mean that high technology gap does not favour spillover occurrence. Similar 
to the above, results estimated with dummies included were not statistically 
significant. 

In the perspective of early contributors, these results failed to support high 
technology gap requirements for spillovers, suggesting that a relatively low 
technology gap was inevitable for spillovers to occur in the Kenyan context. 
This observation differs from Findlay’s (1978) conjecture that a relatively 
wide gap created the necessary pressure for change in the developing country. 
A similar school of thought was forged by Abramovitz’ (1986) seminal 
contribution in his catching up model whereby countries lagging behind were 
in a position to generate more growth, but only if their social capabilities were 
sufficiently developed.

The observation is in support of low technology gap advocates (Cantwell, 
1989; Kokko, 1994; Kokko, Tansini and Zejan, 1996; Sjoholm, 1999). 
When technology gaps are too large they usually require inputs of far 
more sophisticated machinery embedded in wider systems of, for example, 
control and quality, that takes years to acquire through high levels of training 
and other forms of human capital development. Therefore, the wider the 
technology gap, the less likely that a locally owned firm could make such 
a jump without either a foreign partner or a huge amount of public sector 
support (for example, in terms of knowledge, technology assistance and 
finance).
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The results obtained for domestic firms were comparable to those obtained 
in the context of all the firms although coefficients estimated were relatively 
small in magnitude. Table 6 shows that results of GLS and RE estimated 
without inclusion of dummies produced a similar coefficient of 0.003 that was 
significant at 5%. This would mean that domestic firms with a low technology 
gap benefitted slightly less than when all the firms were considered. This is 
not surprising since in the category of all the firms, foreign firms, who are 
more endowed with resources necessary in the spillover process than their 
domestic counterparts, are included. Results obtained with dummies were 
not statistically significant. As in the above findings, these results perfectly 
supported the findings of the early contributors. Results estimated for 
domestic firms in the high technology gap category with dummies included 
were not significant. This supported the proponents of low technology gap for 
spillovers to occur. Further, the estimated results with all dummies included 
were insignificant, thereby supporting work following recent developments 
in spillover analysis.

5.  Implications and Conclusions

Foreign participation at firm level was observed to have significant influence 
on firm level productivity, suggesting that productive benefits accrued from 
foreign owners. Foreign presence at the sector level produced two sets of 
results, depending on the methodological approach adopted. Estimated results 
following early contributions supported spillover occurrence, while results 
estimated following new developments did not support spillover occurrence 
discourse. 

A similar trend was observed while spillovers were estimated by size 
and technology gap orientation. Consequently, following these findings the 
existing divergence in the spillover literature was witnessed in the Kenyan 
context, reflecting inconclusiveness of spillover analysis using the productivity 
approach. 

These results, however, ought to be interpreted with caution as they 
could be misleading if interpreted to imply FDI has no effect on productivity. 
As pointed out, it is possible for manufacturing sectors to be different, and 
indeed they are on many fronts such as FDI presence, structure, conduct, and 
level of FDI activities. Hence, it is possible in such cases to have sectors 
with negative effect or low effect due to foreign presence, offsetting that of 
sectors with strong positive effect, making the resultant effect neutral and/or 
sometimes negative (Gachino, 2006b). The results of comparative behaviour 
indicated that FDI activities had a skewed distribution towards sectors with 
high foreign presence. This observation supports the fact that an ideal FDI 
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analysis ought to be undertaken sector-wise and if possible by sub sectors, 
while maintaining the firm at the micro-level as the basic unit of analysis. 

The aforementioned argument leads to an important fact that before a 
concrete conclusion that no spillovers exist in the Kenyan scenario can be 
made (or in any other context for that matter) an alternative framework must 
be considered. The productivity approach, though widely used in examining 
spillovers, was shown to be characterized by multiple caveats. It does not 
allow an exhaustive determination of how spillovers occur. Further, the 
approach is unable to demonstrate dynamic mechanisms through which 
spillovers impact on firm productivity. Productivity improvements may often 
depend on the learning effort and technological capabilities of domestic firms 
and not entirely on foreign presence per se. In such cases the productivity 
approach can underestimate the role of technological effort at the level of 
recipient firms or the wider system of innovation. This is particularly so given 
the tacit nature of technology and knowledge which makes them difficult to 
comprehend or capture exhaustively. Following Schumpeterian principles, 
high productivity performance alongside MNC presence in a given industry 
could also be due to the fact that small firms or the unproductive and un-
competitive domestic firms have been forced to exit business, leaving only 
firms with high productivity.

We argue, therefore, that a different framework must be considered 
before a concrete conclusion can be drawn regarding spillover occurrence 
and their impact. So the findings obtained in this paper, which we regard 
as inconclusive, serve as a necessary overture and/or motivation provoking 
further work beyond the productivity approach. We recommend that this 
be done conceptualizing spillovers differently, for instance, in terms of 
technological learning, capability building and innovation. We extend this 
discussion by providing a vital hint on a theoretical literature which seems 
more appropriate for spillover analysis. This is the literature on technological 
innovations founded on evolutionary and endogenous economics that takes 
the National System of Innovation (NSI) as the point of departure. The NSI 
emphasizes the ways in which economic agents interact and relate with each 
other for the purpose of knowledge generation, learning and innovation 
(Nelson and Winter, 1982; Nelson, 1993). Flow of information and knowledge 
within NSI is regarded as the most important thing for fostering learning and 
innovation. According to Lundvall (1992: 2 and 12):

A system of innovation is constituted by elements and relationships which interact 
in the production, diffusion and use of new, and economically useful, knowledge 
and … a national system encompasses elements and relationships, either located 
within or rooted inside the borders of a nation state…. The broad definition 
includes all parts and aspects of the economic structure and the institutional set-
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up affecting learning as well as searching and exploring … the production system, 
the marketing system and system of finance.

According to Dahlman and Nelson (1995: 90), the NSI views FDI as:

The network of agents and set of policies that affect the introduction of 
technology that is new to the economy. Since in the vast majority of developing 
countries technology is imported, the innovation system is defined very broadly 
to include policies towards FDI, arm’s-length technology transfer, intellectual 
property rights, and importation of capital goods. 

Interactions among agents are important for the purpose of production, 
diffusion and use of knowledge in bringing new products, processes and forms 
of organization into economic use. As noted from the definition, agents in 
support of this process would include institutions and organizations such as 
industry and business associations, R&D, innovation and productivity centres 
and technological and financing infrastructure support. Organizations comprise 
universities, public sector research bodies, science councils and firms that are 
the traditional focus of science and technology studies, while institutions can 
be viewed as “sets of common habits, routines, established practices, rules 
or laws that regulate the relations and interactions between individuals and 
groups” (Edquist, 1997: 7). 

This paper takes the analysis on the effects of foreign presence on 
local firms further and argues that the results obtained, notwithstanding the 
productivity approach, is characterized by inherent weaknesses which prompts 
a rethinking in the framework of spillover analysis. As an example, the 
productivity approach is observed to be simplistic, blurring the mechanism of 
spillover occurrence while ignoring the role of domestic technological effort. 
The paper, therefore, recommends a broad approach in spillover analysis 
beyond the productivity approach to include technological innovations. 

At the heart of technological innovations is the NSI which emphasizes 
the importance of learning, capability building and innovation. Only 
through use of this kind of framework can generation, diffusion and use 
of knowledge be determined and understood. The study also suggests a 
reconceptualization of spillovers in terms of learning and capability building 
contrary to past conceptualization in terms of productivity gains which were 
difficult to discern. To conclude, we reiterate that sound spillover based policy 
recommendations can only be made after studies have been done taking into 
consideration suggestions raised in this paper.

Notes
 1. I acknowledge with thanks financial support from United Nations University 

(UNU-MERIT) and African Economic Research Consortium (AERC). The 
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paper benefited critical comments from Rajah Rasiah and Lynn Mytelka. Others 
whose comments and discussions helped refine this paper included Robin Cowan, 
Pierre Mohnen, Carlo Pietrobelli, Geert Duysters, Friso den Hertog and Sarianna 
Lundan, and two anonymous referees. The usual disclaimer applies.

 2. The study is justified as little comprehensive studies on FDI exist on Kenya’s 
manufacturing industry (Kaplinsky, 1978; Swainson, 1980). 

 3. Computed from the World Bank (2001).
 4. Computed from data supplied by the Ministry of Trade and Industry, Nairobi.
 5. We are grateful to the Ministry of Trade and Industry, Kenya for allowing us 

access to the data.
 6.  Since the inception of this survey, it has been characterized by abysmally low 

levels of response rates. As a result the Ministry made it mandatory for all the 
firms to respond on an annual basis. This resulted in a tremendous improvement 
in the survey response rate beginning 1994, which justifies selection of 1994 as 
the base year for the panel data analysis.

 7. The 8-year panel data for the period 1994-2001 compares well to the 5-year 
panel data for the period 1985-1989 used for the Moroccan study (Haddad and 
Harrison, 1993). 

 8. This comparison is based on figures obtained from the Kenya National Bureau 
of Statistics (KNBS), manufacturing section, Kenya. 

 9. This definition follows that of OECD and UNCTAD. Other benchmarks taken by 
other researchers studying other countries include Sjoholm (1999) who adopted 
a benchmark of 15% equity owned by foreigners, Haddad and Harrison (1993) 
considered foreign firms as those with at least 5% equity owned by foreigners 
while Djankov and Hoekman (1998) had a bench mark of 20%. 

 10. Even where such deflators existed they were normally based on outdated base 
years as was the case in the current study where the deflators used had 1982 as 
the base year. 

 11. ISIC is an acronym for International Standard of Industrial Classification. 
 12. The two sectors combined were ISCI 37 and ISIC 38 that deal with aspects 

such as metal, metal fabrication and machine works which are also referred to 
as engineering – in the Kenyan classification. We refer to it here as machine 
engineering industry. 

 13. Sectoral and industry dummies imply the same thing. 
 14. The data set used did not seem to have serious autocorrelation problem – this was 

not expected to pose a serious problem since the time span covered was not very 
long. 

 15. The shares were computed in percentages using the panel database created. 
 16. The growth rates were computed from data supplied by the Ministry of Trade and 

Industry, Nairobi, Kenya. 
 17. This follows Griliches (1992) standard approach to modelling externalities in 

industrial productivity growth whereby the level of productivity achieved by 
enterprise or industrial sector depends on level of knowledge accessible to it 
in addition to its own internal research effort. In related modelling cases, total 
factor productivity has been used as a procedure to measure productivity growth 
[Griliches and Lichtenberg, 1984; Coe and Helpman, 1995].
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Appendix 1:  Annual growth rates for all firms, 
 selected manufacturing sectors, Kenya

 Locally Owned Firms Foreign Owned Firms

 1994-1997 1997-2001 1994-2001 1994-1998 1997-2002 1994-2001

Annual Growth Rates Computed for All Firms in the Manufacturing Industry
All Firms      
RMAT -7.7 -5.7 -6.0 -7.0 -6.0 -10.5
KALF -9.7 -3.0 -5.7 -16.0 -4.5 -9.2
EMPT 0.1 1.7 1.0 -8.4 -1.9 -4.6
SKILL 1.5 1.9 2.0 -1.8 -2.1 -1.8
VAD 5.1 -3.7 2.9 -6.7 -6.4 -6.5
VADL 7.7 -5.0 2.2 -10.9 -4.0 -5.0
TSALES -1.7 -4.6 -2.1 -6.8 -6.3 -6.2
EXPTS -4.5 -14.4 -5.6 -5.5 -16.1 -8.9
TECHN 1.9 -8.7 0.8 -6.6 -9.7 -7.1

Annual Growth Rates Computed for Some Selected Manufacturing Sectors
Food, Beverages and Tobacco 
RMAT -9.9 -5.5 -7.3 -12.0 -3.0 -6.8
KALF -10.1 3.0 -1.4 5.0 -2.6 3.6
EMPT 0.5 1.9 1.4 0.7 -2.2 -1.1
SKILL 2.4 3.2 3.6 -0.1 -2.9 -1.9
VAD 3.3 -0.9 2.0 2.2 -0.1 1.1
VADL -4.0 -15.0 -7.8 -14.5 -6.2 -7.8
TSALES -9.0 -6.3 -7.2 -9.3 -6.1 -7.6
EXPTS -5.9 -10.1 -3.3 -11.3 -16.7 -11.5
TECHN 0.4 1.0 0.8 0.2 0.6 -0.5
Chemicals, Petroleum and Plastics
RMAT -3.3 -5.0 -3.3 -4.7 -2.2 -3.3
KALF -3.3 -0.9 -0.6 -9.0 -5.3 -7.3
EMPT -3.0 6.2 3.1 -1.2 1.3 -0.4
SKILL -3.4 5.1 6.7 -0.2 -4.0 -2.8
VAD 4.7 3.8 5.7 1.3 3.8 2.6
VADL -16.7 -6.1 -11.1 -3.4 0.6 0.6
TSALES -4.7 -4.2 -3.6 -7.6 -2.8 -5.1
EXPTS 2.2 -16.3 -2.3 -1.3 -10.1 -3.0
TECHN 10.8 1.7 8.0 4.8 3.8 4.7
Machine and Engineering
RMAT -6.0 -6.2 0.2 -6.9 -8.9 0.9
KALF -14.2 -6.7 25.7 -38.0 -0.7 -11.3
EMPT 2.7 -3.2 0.9 -24.0 -8.6 -1.0
SKILL 4.1 -2.2 5.9 1.3 -0.1 2.2
VAD 3.7 2.4 5.3 14.2 -8.2 15.9
VADL 20.4 -6.3 10.7 -13.7 -8.2 1.4
TSALES -6.6 -5.4 -0.9 -3.4 -11.1 -2.0
EXPTS -9.0 -14.6 18.9 10.2 -26.2 -0.4
TECHN 3.8 0.4 4.8 4.3 1.4 3.4

Source:  Computed by the author from Kenya, Annual Industrial Survey undertaken by 
Ministry of Trade and Industry.
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