FOREIGN DIRECT INVESTMENT AND PRODUCTIVITY SPILLOVERSIN
THE IRISH MANUFACTURING INDUSTRY: EVIDENCE FROM FIRM
LEVEL PANEL DATA

Frances Ruane and Ali Udur’

Department of Economics, Trinity College Dublin

1. I ntroduction:

Over the past two decades direct investment across national borders by international
firms — primarily multinational corporations (MNCs) has grown significantly in the
world economy, especially into developed countries." Increasingly such foreign direct
investment (FDI) is seen as an important channel for obtaining accessto resources for
development and the emerging positive attitudes to FDI are reflected in policy
changes that increasingly facilitate direct investment.?

The analysis of the effects of FDI on host countries in the literature implicitly

distinguishes between its direct and indirect effects. Direct effects are reflected in
capital formation, employment and trade associated with the FDI project.® Although
the direct effects of foreign investment may be more important for certain countries, it

" To facilitate the research necessary for this paper the Central Statistics Office gave the authors
controlled access to anonymised micro data. This access was at all times within the CSO's premises
and under stringent and rigorous conditions. Access such as this is provided for in the Statistics
Act, 1993 solely for statistical research purposes. We acknowledge the assistance in handling queries
related to the data from Elaine Lucey and Tom McMahon.

The authors are grateful to IDA Ireland and Enterprise Ireland for supporting this research and to
comments made by participants at a conference of the Network of Industrial Economists at the
University of Birmingham in December 2001 on an earlier version of this paper.

! This development is evident in the fact that in the past decade global output and sales of foreign
affiliates have grown faster than either world gross domestic product or world exports. In 1999, the
ratio of foreign affiliates’ salesto global GDP was almost 50 per cent, with the sales value being over
twice as high as the value of world exports of goods and services. (See World Investment Report,
2001)

% According to the World Investment Report (2001), many countries in different regions of the world
have increasingly adopted FDI-specific regulatory frameworks to support their investment-related
objectives over the past four decades. Out of the 150 regulatory changes relating to FDI made during
2000 by 69 countries, 98 per cent were in the direction of creating more favourable conditions for FDI.
® For example, many developing countries have sought FDI in the manufacturing sector in order to
acquire crucial capital to develop the local manufacturing industry sector.



isincreasingly accepted that FDI is likely to have important indirect effects on host
economies by giving local companies (LCs) access through contact with the FDI
companies to the technology and management practices of the home country. Indeed,
Blomstrom and Kokko (1998) argue that the most important reason behind many
countries’ efforts to attract more foreign investment today is a desire to acquire
modern technology. They and others suggest that the investments of MNCs generate
important externalities that enhance the productivity of indigenous firms in the
economy. These externalities, which are typically referred to as “positive
productivity spillovers’, are seen as helping to improve the comparative advantage of
the economy over time.* It is also argued in the literature that foreign presence can
reduce productivity of domestic firms, i.e., generate “negative productivity
spillovers’ especially if the foreign firms are producing for the local market. For
example, Aitken and Harrison (1999) show that foreign entry, by disturbing the
existing market equilibrium in the host country, could force domestic firms to produce
less output; thisin turn could push them up their average cost curves® and hence lower
the productivity of these firms. If this declinein the productivity of domestic firmsis
large enough, net domestic productivity can decline despite the technology transfer

from foreign firms.

Interms of FDI, Ireland is one of the most globalised economies in the world, having
pursued a strategy of promoting green-field investment in the manufacturing sector by
foreign companies for over forty years. The focus and incentive structure of the
policies adopted to promote such FDI has meant that these companies established
plantsto produce for export, primarily to other countries within Europe. This aspect
of industrial policy has contributed significantly to Ireland’s exceptionally high
growth rates during the last decade, and has facilitated considerable restructuring in
the manufacturing sector of the Irish economy.® The scale of such FDI is evident in
data from Central Statistics Office (CSO), which show that in 1998, foreign firms
accounted for 82 per cent of net output and 47 per cent of employment in the Irish
manufacturing sector. 1n 1998 these foreign firms exported approximately 92 per cent

* In addition to productivity spillovers, Blomstrom and Kokko (1998) also examine “market access
spillovers’, which focus on the effect of the export operations of foreign firms on domestic firms.

®> Thiswould be the case if average cost curves were downward sloping due to substantial fixed costs.
® For an overview, see Barry (1999).



of their output, which in turn accounted for 87 per cent of all manufacturing exports
from Ireland.’

From a domestic policy perspective, the direct effects of FDI, and particularly
employment creation have been the main focus of attention in Ireland for most of the
past forty years.® Since the mid-1990s the focus has begun to shift to the indirect
impact of FDI on the manufacturing sector, especially as unemployment rates have
declined; consequently the direct benefits of additional employment in the MNC
sector are seen as having reduced value. This emphasisis evident in the policy of
building linkages between MNCs and local companies (LCs), aswell asin the policy
of building manufacturing agglomerations in targeted sectors, especialy in electronics
and healthcare products.’ The linkage programmes were directly concerned with
building up supply chains between MNCs and L Cs, which were both intra-sectoral
and inter-sectoral.'® Thereismuch anecdotal evidence that the presence of MNCs has
also had a positive effect on the Irish economy through the training of managers who
have moved from the MNC to the LC sector.** There is also evidence of product
imitation having taken place, in some cases facilitated by the movement of skilled
labour into the LC sector.? If such impacts are important, then they should be
reflected in the different productivity levelsin LCs, depending on the degree to which
they are exposed to MNCs.

The objective of this paper is to examine empirically whether there is any evidence
that FDI has had a positive impact on productivity performance in Irish-owned
companies in the manufacturing sector, i.e., whether there is evidence of positive
productivity spillovers from MNCs to individual LCs. In the context of the
experience of other countries, one might expect that the net impact of FDI spillovers
in Ireland would be positive for several reasons: Ireland’slong history of promoting
FDI and of seeking to encourage it to build (positive) connections with LCs; the
export orientation of MNCs, which means that thereislittle likelihood of competitive

” One has to be careful when interpreting net output and export figures for foreign firmsin Irish
manufacturing industry due to transfer pricing activities of foreign firms.

® See Ruane and Gorg (1997).

® Gorg and Ruane (2001) analysed backward linkages in the Irish electronics industry for the period
1982 to 1995. They found that foreign firms in downstream sectors had relatively higher linkages and
that these tended to increase relatively over time.

19 See Ruane (2001)

! See Bradley (2001)

2 The scale of R&D activities has been much greater in the MNC than in the LC sector.



pressures on LCs (positive) while at the same time little risk of crowding out
(negative) in local product markets; over much of the past 20 years there has been
high unemployment, making crowding out in the labour market less likely (not
negative); the common language and shared culture with the dominant source of FDI
into Ireland, namely, the USA, means that there is easy mobility of labour between
MNCs and LCs and fewer impediments to imitation than might be found elsewhere

(positive).

This paper builds on preliminary work by Ruane and Udur (2000), which examined,
using 2-digit and 4-digit sector level data, the effects of FDI on the productivity levels
of domestic firmsin the Irish manufacturing industry. The remainder of the paper is
organised as follows. Section 2 discusses some of the growing literature on
productivity spillovers from FDI. In Section 3 we look specifically at the existing
evidence on Ireland and describe the data set that we use to estimate spillover effects.
In Section 4 we use the standard model in the literature to estimate such productivity
spillovers and present the results obtained. We aso look at the sensitivity of resultsto
assumptions made about the sectoral aggregates across which spillovers are expected
to occur. In Section 5 we consider the impact of using an alternative approach to
determining the method of measuring the source of potential FDI spillovers. We
present some concluding remarks in Section 6.

2. International Evidence on Productivity Spillovers:

The general approach in the literature to examining the productivity spillovers from
foreign to local firms has been to relate the productivity of domestic firms to some
measure of foreign presence, while controlling for industry and firm characteristics.
One of the earliest empirical studies on productivity spillovers from FDI to host
countries is Caves (1974). Applying econometric techniques to Australian industry
level data on 22 industries at 2-digit level for 1962 and 1966, he finds that the
coefficient for the foreign firms' presenceis positive and significant. Thisleads him
to conclude that relatively high subsidiary sharesin Australian manufacturing sectors
are associated with higher productivity levels in competing domestic firms.
Globerman (1979), applying a similar approach to data on the Canadian



manufacturing sector, concludes that differences in labour productivity levels are
associated with spillover efficiency benefits associated with foreign direct investment.
There have been several studies focusing on developing countries, including
Blomstrom and Persson (1983) who examine the relationship between foreign
investment and spillover efficiency in the Mexican manufacturing industry using 4
digit industry level datafor 1970. The empirical evidence from their study confirms
the findings of the developed country studies, namely, that there are efficiency
spillovers from foreign-owned to domestically-owned plants.

One drawback of these early studies was their use of cross section data sets at the
sectoral level, which made it impossible to control for firm characteristicsin different
industries. More recently, Haddad and Harrison (1993), using firm level datafind that
while sectors with a large foreign presence have less deviation from maximum
productivity levels, there is no evidence of significant positive effect of foreign
investment on the productivity growth of domestic firmsin Moroccan manufacturing
industries. Aitken and Harrison (1999) study the productivity spillovers from MNCs
to local firms in the Venezuelan manufacturing sector using a firm-level panel data
set. They find that increases in foreign equity participation are correlated with
increases in productivity for recipient plants with less than 50 employees. However,
by contrast with earlier studies, their overall results show that increases in the foreign
presence negatively affect the productivity of domestically-owned firmsin the same
sector.

Flores et al. (2000) examine the impact of foreign direct investment on the
productivity of domestic firmsin Portugal. They find a positive relationship between
domestic firms' productivity and foreign presence only when a proper account is
taken of the technology differences between the foreign and domestic producers and
these spillovers are within the modern sectors. They use data at 2-digit sectora level

as this was the only basis on which the authors had access to the data used.

A recent paper in the literature by Konings (2000) investigates empirically the effects
of foreign direct investment on the productivity performance of domestic firmsin

three emerging economies of Central and Eastern Europe, namely, Bulgaria, Romania



and Poland. Konings finds that there are negative spillovers to domestic firmsin
Bulgaria and Poland, while there are no spillovers to domestic firms in Poland.

In the past two years there have been several UK studies, using newly-available data
on the UK manufacturing sector. Liu et al. (2000), using 48 3-digit UK industriesfor
the period 1991-96, find that the presence of multinational firms has a significant
positive impact on the productivity in the local UK manufacturing firms. Using 2-
digit industry level panel datafor 1983-92, Hubert and Pain (2001) investigate the
impact of direct investment by foreign firms on the technical progress and |abour
productivity in the UK and find that foreign firms have a significant positive effect on
the level of technical efficiency in domestic firms. Girma et al. (2001) investigate
whether the presence of foreign firmsin a sector raises the productivity of domestic
firms using afirm-level panel data set in the UK manufacturing industry for the
period 1991-96. They find no evidence of productivity spillovers on average.
However their results show evidence of spillovers where firms are in industries with
high levels of import competition or skills.

Overall, the empirical evidence on productivity spilloversis mixed, with some studies
finding positive spillovers effects, while others find negative effects or no spillovers
at all. However, a careful analysis of the pattern of results, as set out in Gorg and
Greenaway (2001), shows that in the case of panel data, the preponderance of results
indicate negative rather than positive spillovers, while the results from sectoral studies
and especially cross sectional studies suggest positive spillovers. In the context of
theory, the results of the panel level data are a better test of the productivity spillover
phenomenon. Thus these results overall suggest that negative rather than positive
spillovers might be expected.

Before turning to ook at the Irish data, it is helpful to note that the theory, such asit
is, is quite vague on how one might measure foreign presence, as the source of

spillovers. The majority of studies either use the share of employment or net output
accounted for by foreign firms to measure foreign presence. Thisbegsthe question of
whether the share really captures the likely source of the impact. For example, does
the scale matter? Isthe impact of foreign presence similar for all levels of FDI ina
sector? When we think in terms of sectors, over what sectoral domain do we expect



spilloversto occur? Early studies have tended to use relatively high levels of sectoral
aggregation, namely 2 or 3-digit NACE sectors, while more recent studies have
looked at lower levels of sectoral aggregation when seeking to link LC productivity to
foreign presence. It is also suggested implicitly that all of these spillovers are
horizontal, with inter-sectoral spillovers being assumed to arise from vertical linkages.
Thisis an issue that we address below using Irish data

3. Productivity Spilloversin Ireland™

Thus far there have been just two studies available that have examined the impact of
FDI on the productivity of Irish companies.** As noted above, Ruane and Udur
(2000) examined, using 2-digit and 4-digit sector level dataform the Central Statistics
Office, the effects of FDI on the productivity levels of LCsin the Irish manufacturing
industry. They estimated alabour productivity Equation for the period 1991-1997 for
domestically -owned manufacturing plants in the Irish manufacturing sector,
controlling for capital intensity and labour quality of these plants. Their results, based
on sectoral aggregations across over 3,700 Irish companies and 750 foreign-owned

companies showed no evidence of significant productivity spillovers from FDI.

In the same year, Kearns (2000) examined productivity spillovers from FDI in Ireland
conducting afirm-level analysis. In hisstudy Kearns uses datafrom alarge sample of
companies collected by Forfas, the Irish industrial policy agency, and published asthe
Forfés Irish Economy Expenditures Survey (FIEES). The sampleis not balanced and
under-represents the numbers of 1rish companies operating in that period. It islikely
that the more successful, i.e., higher-productivity companies, are more represented in
the sample of over 1,300 indigenous plants covered in the analysis, which coversthe
period 1984-1998. Estimating labour productivity Equations for these, he finds that
indigenous plants have higher productivity levels in those sectors where there is a
higher share of foreign employment, which suggests that there are positive

productivity spillovers from MNCsto LCs. *°

'3 |n general we follow the nomenclature used above to discuss spillovers, viz, from foreign to
domestic is described as being from MNCs to LCs.

1 We are aware of afurther study by Barry et al (2001), but have not yet had sight of it.

'* Kearns extends his analysis by using the same approach on different sub-samples of the data set
defined according to productivity gap and R&D activity of domestic firms. He finds no evidence that



The results of another study of the impact of FDI on Irish manufacturing by Gérg and
Strobl (2000) should also be noted. They examine the effect of the presence of MNCs
on plant survival using plant-level data for the Irish manufacturing industry for the

period 1973 to 1996, using the employment survey conducted annually by Forfas.*®
Their results show that the presence of MNCs has a life-enhancing effect on LCsin

high-tech industries but not on those in low-tech sectors.*’

The present paper extends the analysis in Ruane and Udur (2000) by using data at the
plant level. This allows usto investigate whether the findings of our earlier paper may
be due to the use of data aggregated at the 2 and 4-digit industry level, and whether
same result is obtained from plant level data, which allow usto control for company-

specific factors that can influence the productivity levels of Irish plants.

The data used in this paper are from the Irish Census of Industrial Production (CIP).*®
This census is carried out annually by the Central Statistics Office of Ireland and
coversall industrial local unitswith 3 or more persons engaged. Assuchitistheonly
fully representative survey of plantsin Ireland. The data available are those standard
for such Censuses — output (gross and net), sales, employment, wages, capital
additions, sectoral and regional classification aswell as nationality of ownership. In
the CIP the classification by nationality of ownership is determined by the nationality
of the owners of 50 per cent or more of the share capital. There are no details recorded
on the extent of foreign ownership within a given company and thusit is not possible
to determine the impact of different shares of foreign ownership, as done in several

panel level data studies for other countries'®.

productivity gap has any effect on the productivity spillovers from foreign to domestic firms. He also
finds that there were relatively greater productivity spillovers to domestic R& D active plants.

'® They postulate that an increase in productivity through technology spillovers will reduce a host
country firm's average cost of production and hence increase the plant’s probability of survival, all
other things being equdl.

" The classification of sectorsinto high tech and low tech is based on an OECD classification used by
Kearns and Ruane (2000).

'® Because of the small number of companies in Ireland and in line with a strong emphasis on
confidentiality in the Irish statistical office, the data can only be accessed under “ saf e- setting”
conditions at the Central Statistics Office.

Y FDI policy in Ireland does not require minimum domestic equity participation asis the case in many
developing countries, and most FDI isin the form of green-field investment with 100% foreign
ownership.



The analysisis for the period 1991-98, and covers an average of 4,600 companies, of
which more than 3,800 are Irish-owned.*® Table 1 presents a summary of some of the
main variables. number of firms, total net output and total employment together with
the percentage accounted for by foreign firms. There was a net increase in total
employment of 23% during the period. Foreign firms increased their share of total
employment from 44% in 1991 to 47% in 1998- an increase of 7% in the share of
total employment accounted for by them. Although the increase in share of
manufacturing employment in MNCs was moderate, the absolute employment
accounted by foreign firms rose by 35% during the same period. As the number of
foreign firms decreased by 5%, the average size of MNCs in the Irish manufacturing
sector increased over the 1990s. Labour productivity levels of the domestic part of the
industry have risen by 21% during the period in real terms.?* We note in passing that
the quality of the datais particularly high — they cover companies virtually from birth
as company registration records for Ireland are well maintained.*

4, Empirical Model and Methodology:

We follow the approach commonly used in this literature which hypothesisesthat the
labour productivity of local firms can be estimated by the function

(Q/L) ije=f {(K/L) ijt, (Ls/Ly) ijt, (FO) ji} )
where labour productivity of firm i in sector j in year t (Q/L) i is measured by the
ratio of net output (Q) to total employment (L) in Irish owned plants. Plant level
labour productivity isinfluenced by the current physical capital intensity of the plant
(K/L)jj:. Since the capital stocks of plants are not recorded for the Census of Industrial
Production (CIP) we use a proxy for capital, namely, fuel and power consumption by
the plant. Thus our capital intensity variable is measured by the ratio of fuel and
power consumption to total employment.?* We measure the labour quality variable
(Ls/Ly) it astheratio of skilled workers (Ls) to unskilled workers (L, ). Following the
nomenclature of the CIP, we define technical and administrative workers as skilled,

%° The data series, distinguishing company ownership goes back before 1991, but the data available to
us only covers the period since 1991, when the new NACE classification was introduced

1 We do not look at the trend in labour productivity of foreign companies as the data inevitably
incorporate some degree of transfer pricing.

22 One effect of having a proactive industrial policy is that there is a very early recording of all new
industrial establishments.

%3 |n some studies with the unavailability of capital stock data, investment or consumption of energy is
used as a proxy for capital assets. See Sjoholm (1998) and Kearns (2000).



and industrial workers as unskilled. In line with existing studies, the foreign presence
variable (FO): is measured by the share of employment accounted by all foreign-

owned plants in the sector which the plant operates.

We expect a positive relationship between the dependent variable and both capital
intensity and labour quality. The main interest of our study liesin the coefficient on
the foreign presence variable: if there are positive productivity spillovers from MNCs
to LCs, this variable should have a significant and positive effect on the labour

productivity levels of Irish LCs.

We estimate Equation (1) in logs with plant level data, using both Fixed Effects (FE)
and Random Effects (RE) models. These allow us to account for the unobservable
heterogeneity and to control for unobserved time invariant factors which might affect
productivity. **

Asnoted in Section 2, early studiesin this literature have tended to use relatively high
levels of sectoral aggregation in measuring the potential spillover effects of foreign
presence, namely 2 or 3-digit NACE sectors. More recent studies have looked at
lower levels of sectoral aggregation when trying to link LC productivity to foreign
presence. The choice of sectoral aggregation is typically not discussed, despite the
fact that it is crucial to interpreting the spillovers. The lower levels of aggregation
effectively restrict the range over which productivity spillovers can occur. In order to
examine the sensitivity of our resultsto different levels of sectoral aggregation of the
foreign presence variable, we estimate Equation (1) using foreign presence variable
aggregated at 2, 3 and 4-digit sector levels.

Table 3 presents the results from estimation of Equation (1) for al LCsin Irish
manufacturing industry using both FE and RE approaches. Both approaches show that
capital intensity and labour quality have a positive and significant effect on the
productivity levels of LCs. The foreign presence variable has a positive but
insignificant effect in both models at 2 and 4-digit sectoral aggregation. The
coefficient of foreign presence variable is negative for 3-digit estimation using the FE

** The descriptive statistics are shown in Table 2 in levels rather than logs.

1C



model and positive for the RE model, but both results are statistically insignificant.
Overall, the results from Table 3 indicate that there are no significant productivity
spillovers from FDI in the Irish manufacturing sector and these results are insensitive
to the scale of sectoral aggregations for the foreign presence variable. As such, the
Irish results obtained are in line with the majority of results reported in Gorg and
Greenaway (2001), which show either negative or no significant spillovers from FDI

at plant level across a range of countries.

In line with other papers, we also check if the results are sensitive to whether the
relationship between the dependent and independent variablesis estimated in terms of
growth rates. So we modify Equation (1) as

A QL) iji=f{A (K/L) jr, A (Ls/Ly) i, A (FO) i} ()

Equation (2) isafirst difference equation and relates the change in labour productivity
of domestic firmsto changes in capital intensity and skill level within the firm and to
changes in the foreign presence measure in each corresponding sector. Labour
productivity, skill level and foreign presence are defined as above. As plants provide
data on investment for the CIP, we can measure the change in capital intensity in the
standard way, namely as the ratio of net investment to the change in total
employment. The estimation technique used is simply Ordinary Least Squares on the
first differenced eguation.?. Asin Table 3 we check to see whether results are

sensitive to the degree of sectoral aggregation of the foreign presence variable.

Results from Table 4 show that when variables are expressed in terms of growth
rather than levels there are no significant positive productivity spillovers from foreign
firms when foreign presence variable is measured as a share. We also see that these
results are not sensitive to the sectoral aggregation of foreign presence variable.

% First differencing enables us to control for firm-specific factors and also we can use sector dummies
directly to control for sector-specific effects. We a so specify in the estimation that the observations are

11



5. Productivity Spilloversin Ireland- An Alternative Approach

The approach used in Section 4 follows that in most studies in the literature. In
particular it measures foreign presence as the share of employment accounted for by
foreign companies in the corresponding sector. Thisignoresthe fact that there may be
acritical massin terms of the actual scale of FDI, which could affect productivity
spillovers. In effect it does not take account of the possibility that the absolute levels
of employment, rather than shares, accounted for by MNCs could be important. In the
Irish case this is particularly relevant because during the period of our study,
employment in both foreign and domestic segments of the manufacturing sector have
grown substantially, while the shares have changed only marginally. (See Table 1.) In
arecent study, Castellani and Zanfei (2002) argue that using the share of employment
accounted for by foreign firms as the foreign presence variable assumes that changes
in the same proportion of foreign and aggregate activity have no effect on the
productivity of local firms and can cause a downward bias in the results*® They
propose that foreign presence should be measured by the absolute level of
employment in foreign firms rather than by the share. Noting that the use of total
employment levels alone in the regressions woud cause a bias through a sector-size
effect, Castellani and Zanfei (2001) suggest that employment in domestically-owned
firms (DO) be included as a control variable, where (DO) is measured by the total

employment of domestic firms in the corresponding sector.

Table 5 present the results when foreign presence is measured as the actual level of
employment in MNCs rather than shares, using FE and RE models. In order to check
for the sensitivity of sectoral aggregation in foreign presence variable, we again
present results for 2,3 and 4-digit levels of aggregation. Capital intensity and labour
quality have positive and significant effects on the labour productivity levels of
domestic firms, a pattern similar to that of Table 3. In contrast to our resultsin Table
3, the foreign presence variable has a positive and significant effect on the domestic
firms productivity levels in this specification, suggesting the presence of positive

productivity spillovers from FDI in the Irish manufacturing industry. We also see

independent between groups, but not necessarily within groups. In other words, we specify the model
so that it takes the fact that we have multiple observations from the same firms into account.
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from the regression results that spillovers from FDI are sensitive to the sectoral
aggregation of the foreign presence variable. At 2-digit sectoral and 4-digit sectoral
aggregation, the foreign presence variable shows a significant and positive
relationship with LC productivity levels, although the results are not significant when

3-digit sectoral aggregation is used.

Table 6 presents the estimation results for Equation (2) where all variables are
expressed in first differences and the foreign presence variable is measured as the
employment level accounted for by foreign firmsin the corresponding sectors. These
results show that foreign presence variable has a positive and significant effect only at
the 4-digit sectoral aggregation level, which suggests that results are sensitive to the
degree of sectoral aggregation specified.

6. Summary and Conclusions

Uniquely within Europe, Ireland has promoted FDI in its manufacturing sector for
over 40 years. Asnoted in the introduction, this has resulted in MNCs in the sector

playing a magjor role in terms of net output, employment and exports.

In terms of likely spillovers from FDI companies to LCs, there are several arguments
which would suggest that, if these are significant in any country, they should be
evident in Ireland. The arguments favourable to net positive spillovers include: a
policy regime which hasincreasingly fostered connections between MNCsand LCs; a
shared language and culture with the major home country for FDI in Ireland (USA),
both of which favour product imitation and labour movement; and the absence of
direct competition from MNCs in the home market. Our analysis, using panel data on
all companies in the Irish manufacturing sector and covering the period 1991-98,
finds no evidence of such spillovers when the standard measure of foreign presence
adopted in most of the literature is used, viz., MNC employment as a percentage of
total employment. In effect, LC labour productivity is no higher in sectors with a
larger foreign share of employment. However, when we follow Castellani and Zanfel

(2001) by using an alternative measure, namely, employment in foreign companiesin

% They find positive spillovers from FDI when they use this new specification, using dataon the Italian



the relevant sector, a different picture emerges — at both the 2- and 4-digit NACE
sector levels, the coefficient of employment is positive and significant. The
difference in the results suggests that we need to look in more detail at what it iswe
believe actually leads to the spillover, and whether the absolute rather than the relative
size of the MNC sector isimportant. In the Irish case the 1990s saw arapid increase
in the presence of multinationals (32% change in employment), but since the LC
sector was also growing quickly, thereis relatively small variation in the FDI share of
employment. This may explain in part the difference in the results obtained here from
those obtained by Kearns (2000), who using the employment share measure to capture
foreign presence finds evidence of spilloversin the Irish case. The difference may be
due to the fact that his analysisis based on datathat are more limited in terms of plant
coverage, but it may also be due to the fact that the data cover a longer time period,
during which there was more variation in the share of FDI employment. (The change
in the share of employment accounted by foreign firms between 1984 and 1998 was
nearly 26%, whereas this change is only 7% for the period 1991-1998)

One further issue that arises from this paper is what the appropriate sectoral measure
for FDI presence should be for thistype of analysis. For datareasons, much of the
early analysis of spillovers at plant level has used 2- or 3-digit level —mirroring the
analyses undertaken at sectoral levels before plant level data became available. In this
paper we used 2-, 3- and 4-digit and found, in the case where FDI presence is
measured in levels, that the results are sensitive to the choice of level of aggregation.
But this begs the question of what the level should be. The lower the level of
aggregation, the more likely the spillovers are to be horizontal — but if we lower the
level too much, we miss out on the possible spillovers which can occur as aresult of
FDI in neighbouring sectors.  Furthermore, while some authors suggest that all such
spillovers are horizontal rather than vertical, thisis not plausible even at 4-digit?”. It
points to our need to explore in more detail the conduits for such spillovers, and to
give direct attention to differences in the capacity of LCs to exploit spillover
potentials and the likelihood that MNCs will generate these.?®

manufacturing firms.

" There is atendency to use linkages when intra-firm relationships are vertical, and to limit the term
“spillovers’ to horizontal relationships.

%8 See Kearns and Ruane (1999)
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TABLES

Table 1- Changes in Irish Manufacturing Sector 1991-1998

*Unweighted averages

Tota Foreign | Total Net Foreign | Totd Foreign Domestic
Plants | Plant Output Output Employment | Employment  Labour
Share *(£000) Share Share (%) Productivity
(%) (%) * (£000)
1991 4546 | 16.3 8,889,788 68.4 196,878 4.1 25.56
1992 4542 | 15.9 0,483,818 69.5 198,954 44.0 25.97
1993 4544 | 15.2 10,139,901 70.8 200,003 4.4 26.60
1994 4,603 | 15.8 11,398,702 73.7 205,421 46.6 27.34
1995 4,602 | 15.7 13,553,398 76.9 220,578 47.1 26.79
1996 4599 |15.8 15,037,708 771 226,634 46.9 28.69
1997 4,739 155 17,690,030 79.1 240,454 474 29.35
1998 4,702 | 154 21.921,440 81.9 242,772 47.5 31.07
1991-98 | 3.43 -5.52 146.59 19.73 2331 7.70 21.57
% D
Source: CSO: Census of Industrial Production, 1991-98
*n 1985 prices
Table 2- Descriptive Statitics for regression Variables
Mean Std. Deviation
Net output £3,633,108 3.19e+07
Lab Prod £28,534.93 37870.57
Tota engaged 30.45 66.89
Proportion of Skilled Labour 0.488 1.057
Foremshare4* 28.41 30.57
Foremshare3* 3243 28.33
Foremshare2* 38.16 20.96
Foremd4 732.86 1,549.99
Forem3 1,592.30 1,958.95
Forem2 5,848.83 4,138.99




Table 3- Sendtivity of Productivity Spilloversto Sectora Aggregation

Foreign presence measured as Employment Shares

2-digit 3-digit 4-digit
FE(Q) | RE(2 FE (3) RE (4) FE (5) RE (6)
}Z /L 0.013***| 0.011*** | 0.013*** | 0.011*** | 13e** 0.011***
(2.76) (2.54) (2.77) (2.56) (2.77) (2.56)
LJL, 0.077***| 0.086*** | 0.077*** | 0.086*** | 0.077*** 0.086***
(11.96) | (15.83) (12.14) (15.58) (12.14) (15.58)
FO 0.027 0.023 -0.001 0.001 0.004 0.003
(1.29) (1.35) (-0.05) (0.19) (0.65) (0.59)
'YEAR DUMMIES Yes Yes Yes Yes Yes Yes
SECTOR DUMMIES - Yes - Yes - Yes
No. Of observations 26286 26286 26286 26286 26286 26286
Prob>F 0.000 0.000 0.000
Prob>Chi2 0.000 0.000 0.000
Notes. 1) t-ratios for Fixed Effects and zvalues for Random Effects are in brackets
2) ***=Ggnificant at 1%, **=dignificant a 5%, *=dgnificant at 10%
Table 4- Sensitivity of Productivity Spillovers to Sectoral Aggregation (Growth)
Foreign presence measured as shares
2-digit 3-digit 4-digit
D 2 (©) 4 ®) (6)
A (K/L) 0.019*** | 0.022*** | 0.019*** | 0.022*** | 0.019*** 0.023***
(6.56) (7.40) (6.55) (7.40) (6.56) (7.42)
A (L/L,) 0.072*** | 0.071*** | 0.072*** | 0.071*** | 0.072*** 0.071***
(7.93) (7.37) (7.93) (7.36) (7.94) (7.37)
A FO -0.002 -0.007 0.002 0.003 0.008 0.008
(-0.13) (-0.32) (0.25) (0.37) (1.42) (1.29)
'YEAR DUMMIES - Yes - Yes - Yes
SECTOR - Yes - Yes - Yes
DUMMIES
R? 0.07 0.08 0.07 0.08 0.09 0.11
No. Of observations| 15455 15455 15455 15455 15455 15455
Prob>F 0.000 0.000 0.000 0.000 0.000 0.000

Notes. 1) t-ratios are in brackets
2) ***qgnificant a 1%, **=dgnificant at 5%, *=dignificant a 10%
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Table 5- Sendtivity of Productivity Spilloversto Sectora Aggregation

Foreign Presence measured as levels of employment accounted by foreign firms

2-digit 3-digit 4-digit
FE (1) RE (2) FE (3) RE (4) FE (5) RE (6)
K/L 0.013*** | 0.011*** | 0.012*** | 0.011*** | 0.013*** 0.013***
(2.77) (2.85) (2.70) (2.80) (2.77) (2.83)
LJL, 0.077*** | 0.086*** | 0.077*** | 0.087*** | 0.077*** 0.086***
(12.18) (15.60) (12.20) (15.62) (12.19) (15.59)
FO 0.016* 0.009* 0.004 0.004 0.005* 0.004*
(1.67) (1.66) (0.76) (0.57) (1.68) (1.74)
DO 0.073*** 0.043 0.053*** 0.027 0.023 0.004
(2.30) (1.42) (2.94) (1.61) (1.49) (0.33)
YEAR Yes Yes Yes Yes Yes Yes
DUMMIES
SECTOR - Yes - Yes - Yes
DUMMIES
No. Of 26286 26286 26286 26286 26286 26286
observations
Prob>F 0.000 - 0.000 - 0.000 -
Prob>Chi~2 - 0.000 - 0.000 - 0.000
Notes: 1) t-ratios for FE and zvaues for RE are in brackets
2) ***=Ggnificant at 1%, **=dgnificant at 5%, *=ggnificant at 10%
Table 6- Sensitivity of Productivity Spillovers to Sectoral Aggregation (Growth)
Foreign presence measured as levels
2-digit 3-digit 4-digit
D 2 (©) 4 ®) (6)
A (K/L) 0.019*** | 0.022*** | 0.019*** | 0.022*** | (,019*** 0.023***
(7.23) (7.61) (7.29) (7.64) (7.29) (7.66)
A (Ls/Ly) 0.072*** | 0.071*** | 0.072*** | 0.071*** | (Q.072*** 0.071***
(10.06) (9.85) (10.04) (9.83) (10.05) (9.83)
A FO 0.001 -0.003 0.004 0.004 0.0075* 0.0076*
(0.06) (-0.16) (0.64) (0.63) (1.67) (1.68)
A DO 0.045 0.044 0.012 0.004 -0.009 -0.015
(1.56) (1.36) (0.71) (0.24) (-0.67) (-0.94)
YEAR DUMMIES - Yes - Yes - Yes
SECTOR - Yes - Yes - Yes
DUMMIES
R? 0.12 0.13 0.09 0.11 0.11 0.13
No. Of observations| 15455 15455 15455 15455 15455 15455
Prob>F 0.000 0.000 0.000 0.000 0.000

Notes: 1) t-ratios are in brackets
2) ***=Ggnificant at 1%, **=dgnificant at 5%, *=dgnificant a 10%

17




References:

- Aitken, Brian J. and Harrison A. (1999) “Do Domestic Firms Benefit from Direct Foreign
Investment? Evidence from Venezuda' The American Economic Review, Vol. 89, no.3, pp.
605-618

- Barry, Frank (1999) (ed.). Understanding Ireland’s Economic Growth (London:
Macmillan)

- Barry, Frank, Holger Gorg and Eric Strobl (2001) Foreign Direct Investment and Wages in
Domegtic Firms. Productivity Spillovers vs. Labour Market Crowding Out” mimeo,
University College Dublin and University of Nottingham.

- Blomstrom, M. and Persson H. (1983) “ Foreign Investrent and Spillover Efficiency in an
Underdevel oped Economy: Evidence from the Mexican Manufacturing Industry” World
Development, Val. 11, pp. 493-501

- Blomstrom, M. and Ari Kokko (1998). “ Multinational Corporations and Spillovers.”
Journal of Economic SurveysVol. 12 No. 3, 247-277

- Bradley, John (2001) “ The Computer Sector in Irish manufacturing: Past triumphs, present
grains, future chalenges.” paper delivered to the Statistical and Socia Inquiry Society of
Ireland.

- Cadelani, Davide and Zanfei, Antonello (2002) “Multinational Companies and Productivity
Spillovers: is there a specification error” Mimeo, | SE-Universita di Urbino

- Cagtellani, Davide and Zanfei, Antonello (2001) “ Technology Gaps, Inward Investments
and Productivity of European Firms’ Mimeo, | SE-Univerdtadi Urbino

-Caves, R. (1974) “Multinationd Firms, Competition and Productivity in Host- Country
Markets’ Economica, Vol. 41 (162), pp. 176-93

- Flores G. Renato Jr., Maria Paula Fontoura and Rogerio Guerra Santos (2000) “ Foreign
Direct Investment Spillovers: What can we learn from Portuguese data?” Mimeo, 1SEG,
Universidade Tecnica de Lishoa, Lisbon

- Globerman, S. “Foreign Direct Investment and Spillover Efficiency Benefitsin Canadian
Manufacturing Industries’ Canadian Journal of Economics, Vol. 12 (1) pp. 42-56.

- Gorg, Holger and Greenaway, David (2001) “Foreign Direct Investment and Intra Industry
Spillovers’, paper ddivered a the UNECE/EBRD Mesting on Financing For Development:
Enhancing the benefits of FDI and improving the flow of Corporate finance in the trandtion
economies, Geneva, December 2001

- Gorg, Holger and Ruane, Frances, 2001 “Multinationa Companies and Linkages: Panel-

data Evidence for the Irish éectronics sector”. I nter national Journal of the Economics of
Business, Vol. 18, pp 1-18, 2001.

18



- Gorg, Holger and Eric Strobl (2000) “ Multinationa Companies, Technology Spillovers and
Firm Survivd: Evidence from Irish Manufacturing” Research Paper 2000/12, Leverhulme
Center for Research on Globalisation and Economic Policy.

- Haddad, M. and Harrison A. (1993) “Are There Positive Spillovers from Direct Foreign
Investment? Evidence from Panel Data for Morocco” Journal of Development Economics,
Vol. 42, pp. 51-74

- Hubert, Florence and Nigel Pain (2001) “ Inward Investment and Technica Progressin the
United Kingdom Manufacturing Sector’ Scottish Journal of Political Economy, Vol. 48, No.
2, pp. 134-147.

- Kearns, Allan (2000) “ Essays on the Conseguences of Research and Development for
Manufacturing Firms in Irdland” Unpublished Ph. D thesis, Department of Economics,
University of Dublin, Trinity College.

- Konings, Joseph (2000) “The Effects of Direct Foreign Investment on Domestic Firms:
Evidence from Firm Level Panel Datain Emerging Economies’ CEPR Discussion Paper No:
2586

- Liu, Xiaming; Pamela Silver, Chenggi Wang and Yinggi Wei (2000) “ Productivity
Spillovers from Foreign Direct Investment: Evidence from UK Industry Level Pand Data’
Journal of International Business Studies, Vol.31, pp. 407-425

- Ruane, Frances (2001) “Reflections on Linage Policy in Irish Manufacturing — Policy
chasing a moving target?’ paper delivered at the UNECE/EBRD Mesting on Financing For
Development; Enhancing the benefits of FDI and improving the flow of Corparate financein
the trangition economies, Geneva, December 2001

- Ruane, Frances and Gorg, Holger (1997) “The Impact of Foreign Direct Investment on
Sectoral Adjustment in the Irish Economy” National Institute Economic Review. No.160. pp.
76-86

- Ruane, Frances and Kearns, Allen (1999) “ Some observations on Technology, Firm
Characterigtics and Productivity Spillovers', presented to the Irish Economic Association
Conference, Westport, Ireland in April 1999

- Ruane, Frances and Udur, Ali (2000) “ Foreign Direct Investment and Productivity
Spilloversin Irdand — Some Preliminary Results’ Paper delivered at the annua conference of
the Irish Economic Association in Waterford, 315 March 2" April 2000.

- §oholm, Fredrik (1998) “ Productivity Growth in Indonesia The Role of Regiona
Characteristics and Direct Foreign Investment” Working Paper in Economics and Finance
NO. 216, Stockholm School of Economics.

- United Nations Conference on Trade and Development (2001) World Investment Report
2001: Promoting Linkages, United Nations, New Y ork and Geneva



