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Agglomeration Economies and
the Location of Foreign Direct Investment:

Empirical Evidence from Romania

Abstract
Romania experienced a large inflow of FDI after the revolution in 1989. We exploit this to
study the importance of agglomeration economies for the location of FDI. Using a conditional
logit setup, we find that external economies from industry-specific foreign agglomeration and
service agglomeration are main determinants of FDI-location. Increases in the number of foreign
plants and in service employment density by 10 percent make the average Romanian county 2.2
and 6.2 percent more likely to attract a foreign investor. Our findings imply that results are

sensitive to the geographical unit of observation and the inclusion of locational fixed effects.

JEL classification: P33, R3.
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1 Introduction

The role of agglomeration economies for the location choice of firms and economic growth
is one of the most vital questions in urban and international economics. Various theoretical
concepts suggest that clustering of economic activities in one form or the other results in cost
savings and productivity gains for firms, thereby influencing their location decisions.

In this paper we investigate location decisions of foreign manufacturing plants in Romania
between 1990 and 1997, the period following the overthrown of Ceausescu and his communist
regime in 1989. Before the ‘Romanian Revolution’ the country has had exceptionally autarchic
policies with the country being completely unattractive to FDI. Only after the execution of
Ceausescu in 1989 the country de facto opened up to foreign investors leading to a large influx of
foreign capital over a relatively short period of time. We exploit this setting to explore whether
agglomeration economies are relevant for location choices of foreign investors and what types of
agglomeration economies are more important. The paper advances the existing literature in three
important ways.

First, we simultaneously address many drawbacks identified in previous research. In
particular, we consider only greenfield plants and use a geographical unit of observation—a
Romanian county'—that coincides well with MARSHALL’s (1898) notion of agglomeration. At
the same time, we use a conditional logistic model that controls for unobserved location
characteristics by including choice specific (county-level) fixed effects; and, we address the issue
of separating (unobservable) endowment effects from agglomeration economies. To our
knowledge, none of the previous studies has simultaneously addressed all these issues.

Second, the location of FDI in transition economies—such as Romania—is a seriously
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in that labor market characteristics may be relatively more important for investors’ location
choices. Transition economies, with their low labor costs and a large supply of skilled
manufacturing workers, are likely to attract foreign firms with labor-intensive production
processes. Since labor market conditions are critical for the performance of labor-intensive firms,
we would expect these conditions to be relatively more important determinants of FDI location in
transition economies than in developed countries, which may have other comparative advantages.
Thus, our study may provide useful guidance for the design of effective regional policies aimed
at attracting FDI to transition economies.

In this context, Romania provides an ideal empirical setting for a number of reasons. For
example, Romania holds a top position in Eastern Europe in terms of the number of foreign start-
ups established since the beginning of the 1990’s. Almost 50,000 establishments with foreign
participation were set up in Romania between 1990 and 1996 alone (VOICU, 2000).” This
number includes 1540 foreign-owned greenfield plants in the manufacturing sector — the sample
used in our empirical analysis. In addition, the availability of detailed data for individual plant
establishments and small localities in Romania (of course coupled with the use of fixed-effects)
allows us to obtain more precise estimates of the impact of different types of agglomeration
economies on location decisions than has previously been possible.

Third, the large inflow of FDI over a relatively short time period (between 1990 and 1997)
ensures that foreign investors’ location decisions are made under relatively similar conditions.
This setting has one important advantage over an alternative setting where location decisions of
foreign investors are made over a long time period; namely, unobservable determinants of
location choices—which may vary significantly over long time periods (decades)—may be
relatively constant over a relatively short time period. Hence, while location fixed effects in our

setting control for time-invariant unobservable characteristics, the ‘concentrated character’ of



FDI inflow into Romania alleviates the omitted variable bias-problem associated with time-
variant unobservable characteristics that change only slowly and are essentially fixed during our
sample period.

The main findings of our study are that industry-specific foreign agglomeration economies as
well as service agglomeration economies play an important role in the location choice of foreign
manufacturing plants. The effects are fairly meaningful economically. A 10 percent increase in
the number of foreign plants in a county increases the probability that a foreign investor chooses
the county by 2.2 percent. A 10 percent increase in service employment density makes the
average county 6.2 percent more likely to attract a new foreign investor. We also confirm that the
influence of local labor market conditions is quite strong in Romania, perhaps stronger than in
more developed countries.

Our paper is organized as follows. Section 2 summarizes the related theoretical and empirical
literature and describes its various contributions and shortcomings. Section 3 presents the
conditional logit setup in more detail. In Section 4, we describe the data and discuss the variables
that are expected to explain the location of FDI. Section 5 then presents empirical results. Section

6 provides concluding remarks.

2 Background

Understanding the location of foreign direct investment (FDI) is of importance for two main
reasons. First, it is often asserted that FDI benefits domestic firms, particularly in developing or
transition economies, and increases the welfare of the citizens by accelerating economic growth
in the host country.* To the extent this is true; FDI distribution within national borders may play
an important role in influencing regional economic disparities. Thus, identifying the sub-national

determinants of the FDI distribution represents an important step towards the design of regional



policies that can effectively address regional inequalities.” Second, the location decisions of
foreign firms may differ significantly from their domestic counterparts, and, consequently, the
location determinants or their effects may differ between foreign and domestic investors and need
to be investigated separately. For example, uncertainty with regard to locational quality and
subsequent information and search costs are much higher for foreign compared to domestic
investors (CAVES,1996). Since an existing concentration of foreign firms facilitates the
gathering of information on the local environment, either via business relationships or because it
demonstrates the location’s potential, economies from foreign agglomeration may be very
important for international investors but less so for domestic investors (e.g., MARIOTTI and
PISCITELLO, 1995; GUIMARAES et al., 2000). More generally, a number of studies have
found that foreign companies value various location factors different than domestic firms (e.g.,
GLICKMAN and WOODWARD, 1988 and 1989).

The literature on the role of agglomeration economies for location decisions is very broad
and spans three major fields in economics; urban economics, (new) economic geography, and
international economics.’

On the theoretical side, the concept of agglomeration economies was first introduced by
MARSHALL (1898), as a mechanism that could explain the spatial concentration of particular
industries, or, in short, localization. According to MARSHALL, agglomeration is likely to
generate economies that are external to a firm but internal to a small geographic area — a
“locality”. In MARSHALL’s view, such external economies can arise from specialized labor
market pooling or input sharing, as well as from technological or knowledge spillovers.
Subsequent research (e.g., GOLDSTEIN and GRONBERG,1984; DAVID and ROSENBLOOM,
1990; HELSLEY and STRANGE, 1990; GLAESER, 1999) has constructed formal models to

analyze and extend Marshall’s concept.” RIVERA-BATIZ (1988) offers a sound theoretical



foundation for the understanding of external economies from urban service agglomeration. More
recently, theories of the “new economic geography” emphasize the role of agglomeration
economies in explaining economic growth (e.g. KRUGMAN, 1991a and 1991b; PORTER,
1996).

On the empirical side, numerous studies show that localization economies—positive
externalities arising from spatial concentration of activity within industries—are crucial for
enhancing firm productivity (e.g., SVEIKAUSKAS, 1975 and HENDERSON, 1986).
Urbanization economies—external economies stemming from the city size itself—also impact
productivity, although, the results of most studies suggest that the effects may be relatively less
important compared to localization economies (see GLAESER et al., 1992; HENDERSON et al.,
1995 for estimates of urbanization economies). ELLISON and GLAESER (1997) further
demonstrate that the level of agglomeration varies considerably across industries, as does the
likelihood of an industry to co-agglomerate with other industries.

More relevant to the focus of this paper, a number of empirical studies use discrete choice
models to investigate the role of agglomeration economies and other factors for the location of
FDI. These studies usually focus on developed countries—mostly on the United States—and find
that agglomeration economies are important location determinants. However, they generally
suffer from one or more of a series of drawbacks that raise questions about the accuracy of their
estimates of agglomeration effects.

In much of the earlier research, agglomeration measures are crude; for example COUGHLIN
et al. (1991), WOODWARD (1992) and WHEELER and MODY (1992) use total manufacturing
employment as a proxy for agglomeration economies that should be at least in part industry-

specific.



Almost all studies stretch the Marshallian concept of agglomeration by using a geographical
unit of observation—e.g., the U.S. state, NUTS 1 regions® or even countries—which is too large
(e.g., CARLTON, 1983; LUGER and SHETTY, 1985; COUGHLIN et al., 1991; WHEELER and
MODY, 1992; HEAD et al., 1995; CIESLIK and RYAN, 2004; HEAD and MAYER, 2004;
DISDIER and MAYER, 2004). While large regions may be particularly inappropriate for a study
of agglomeration economies, they may also be inadequate in accounting for labor market
conditions and other factors that may, too, apply at the local level.”

With the notable exception of HEAD et al. (1995), none of the prior studies includes choice-
specific fixed effects in their regressions, thereby potentially failing to control for unobservable
location characteristics which may cause omitted variable biases. And, with the exceptions of
HEAD et al. (1995 and 1999), past studies do not distinguish between industry-level
agglomeration economies and endowment effects, which may result in biased estimates of the
impacts of agglomeration economies. Endowment effects represent an alternative mechanism
through which localization can arise. Specifically, traditional trade theory would suggest that
firms in a given industry will cluster in regions with favorable factor endowments for that
industry.'® However, firm-specific cost savings associated with choosing an endowment-rich
location diminish with the number of firms; as firms congregate, the location becomes less
appealing since competition for a scarce input among users bids up the price of the input (HEAD
etal., 1995).

Finally, some studies (e.g., COUGHLIN ef al., 1991, MARIOTTI and PISCITELLO, 1995)
mix greenfield investment with other types of FDI such as joint ventures, mergers and
acquisitions. However, firms have much more discretion regarding the location of new plants

(greenfield investments) than with other types of investment.



There has been little empirical research on FDI location within European countries and even
less within the transition countries of Central and Eastern Europe. Among the few European
studies, GUIMARAES et al. (2000) focus on the location decisions of foreign-owned
manufacturing plants in the urban areas and outlying regions of Portugal and conclude that
agglomeration economies, especially urban service agglomeration economies, are decisive
location factors. HEAD and MAYER (2004) investigate the location choices of Japanese firms
among NUTS 1 regions within 9 Western European countries. Their findings imply that an
increase in market potential raises the chance of a region being chosen. However, agglomeration
variables retain a robust influence. MARIOTTI and PISCITELLO (1995) argue that spatial
distribution of FDI is mainly governed by information costs and provide empirical evidence for
Italy supporting this hypothesis. To our knowledge, only two FDI location studies exist—in
addition to ours—that focus on transition economies in Eastern Europe. CIESLIK and RYAN
(2004) investigate the location determinants of Japanese companies within Poland, with a focus
on the effects of Special Economic Zones. DISDIER and MAYER (2004) focus on the
comparison of agglomeration economies for Eastern and Western Europe inward FDI.
Interestingly, they find that agglomeration economies matter more for Western Europe although

the gap is declining over time.

3  Methodology

We model the location decision of foreign manufacturing plants using a conditional logistic
setup where the dependent variable is the county chosen by each investor. Following
McFADDEN (1974), we assume that at time ¢, investor i selects the county j that would yield the
highest profit. The conditional logit model stipulates that the profit can be decomposed into the

sum of a measured term, M, and an unmeasured term, g;. If g;; is distributed independently and



according to a Weibull distribution, the probability that any particular county is chosen out of the

choice set of size K is

M

K
Z eMikr

k=1

Prob,, = (1)

Previous theoretical work summarized above implies that My, is influenced by a set of
location characteristics. Consequently, we can estimate the effect that these characteristics have

on location choice. The empirical specification can be formulated as follows:

L K
Mijt :Zﬁini'z"‘Z?/ka’ 2
=1 k=1
where X, 4‘l/r denotes the /™ location specific independent variable. Relevant factors for the site

selection decision usually include (but are not limited to) agglomeration effects, prices of inputs
(land, labor, and capital), market demand, and quality of infrastructure. In the data section below
we describe in detail the set of explanatory variables which we use in the empirical analysis.
Since it is unlikely that the variables we use adequately capture all location characteristics
which influence profits, our specification also includes a set of county-specific dummy variables,
Dy, to control for any unobserved time-invariant county features that may affect location
decisions. The inclusion of county-specific fixed effects alleviates omitted variable biases in the
coefficient estimates of the included regressors, and represents an important innovation compared
to most of the previous literature.'' Moreover, these choice-specific effects also control for the
existence of unobservable correlation across choices, thus alleviating concerns that the
Independence of Irrelevant Alternatives (ITA) assumption of the conditional logit model (i.e.,

identical and independent error terms) may be violated.'



Endowment-driven localization suggests that industry-specific agglomeration variables may
be correlated with unobserved industry-county specific factor conditions which are not captured
by the county fixed-effects and thus are part of the error term, ¢;;; (see HEAD et al. (1995) for a
more detailed discussion of this possibility). As a result, the agglomeration coefficient will
incorporate both agglomeration economies and endowment effects. To separate the two types of
effects, we essentially follow the approach suggested by HEAD et al. (1995). Specifically, we
include in our specification two industry-specific agglomeration variables — the count of foreign
firms and the count of domestic firms in the same industry as the investor. The geographical
distribution of the domestic establishments in a particular industry is assumed to incorporate all
the relevant information on the abundance of endowments and the intensity of resource-use in
that industry. Consequently, a significant and positive coefficient on the foreign agglomeration
variable, after controlling for the domestic pattern, should provide evidence for the existence of
agglomeration economies.

To judge the contribution that our choice of geographical unit of observation, the county,
brings to the estimation of agglomeration effects and other factors that apply at the local level, we
also estimate a conditional logistic model where the choice is among regions rather than among
counties. A Romanian region is a more aggregated territorial unit which encompasses several

counties. '

4  Data and Variables

41 Data
To estimate the model outlined above, we obtained unique data from three Romanian
sources. First, the “Statistical Abstract of Romania” (which is also the basis for the World Bank’s

and OECD’s statistics and reports on Romania) provides detailed information on many of the



county-level characteristics that are expected to play a role in the firms’ location decisions (e.g.,
employment and average net monthly earnings by economic sector, unemployment rate, number of
labor conflicts, school population of various levels of education, railway lines in operation, public
roads, land area, and population density).

Second, we obtained data from the Romanian Development Agency (RDA). The RDA
maintains the most complete and reliable list of establishments with foreign participation for
Romania, as it registers each and every establishment with foreign participation, which opened in
the country.' Specifically, the RDA provided us with information on the date of establishment,
county of location, partners, amount of foreign and total capital invested, and relevant industry for
all foreign manufacturing subsidiaries with at least $10,000 in foreign capital which were
established in Romania between 1990 and 1997." In order to ensure that the sample of foreign
plants used in the analysis includes only greenfields, we eliminated all establishments in which
the Romanian partner was a juridical person (i.e., a firm).'

Finally, we supplemented our data with plant-level information from the Chamber of
Commerce and Industry of Romania, including the county of location and two-digit industry code
for all domestic manufacturing plants with at least 20 employees for 1994 and 1996.

Table 1 shows the spatial distribution of the 1540 foreign-owned greenfield plants in our
sample.'” Notice that the overwhelming majority of these investments (61.2 percent) are
concentrated in the capital city, Bucharest. Other more popular locations include several counties
in Transylvania (Arad, Bihor, Brasov, Cluj, Sibiu, and Harghita), one on the Western border
(Timis) and one on the Black Sea Coast (Constanta).

Table 2 describes the FDI temporal trends for our study period, 1990-1997. Post World War 1,
Romania was among the first East-European countries to (re-)open the door to FDI. In 1972, a

law was passed that allowed the establishment of international joint ventures with no more than
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49 percent of foreign ownership. However, the effective outcome of this policy was very meager
for reasons such as Western companies' natural suspicion of communist governments and fears of
new changes of the political situation, bad regulations, bureaucratic inefficiency, etc. De facto our
study period—which starts with year one after the overthrown of the communist regime—
captures the very beginning of FDI in Romania.'®

Several things are apparent in Table 2. First, the FDI activity had a slow start following the
events that led to the overthrown of the communist regime in 1989; only 21 foreign-owned
greenfield plants were established in 1990, and less than 100 were set up in each of the following
three years. The foreign investors’ initial reluctance to invest in Romania can be attributed, at least in
part, to the country’s political and economic instability during that period, as well as to a very slow
start of the economic reforms. Second, starting in 1994 and continuing over the next couple of years,
there was a strong surge in the number of foreign start-ups; for example, in 1994, 360 new
greenfield establishments were established—over four times more than in the previous year. This
sharp increase was likely driven by the beginning of macroeconomic stabilization in 1994." Finally,
in 1997, there was a significant drop in the number of new foreign establishments. While we can
only speculate about the causes of this decline, it is likely that factors such as the beginning of a
recession, the slower-than-expected pace of economic reform, and the foreigners’ increased
realization of widespread corruption at all levels of the Romanian society played and important role.

The distribution of FDI by industry is presented in Table 3 and shows priority towards food
(40.0 percent) and light industry (24.6 percent), which includes textile, clothing, leather, and shoes.
These are industries with a long tradition in Romania. They are also labor intensive, which likely

captured the attention of foreign investors through a promise of cheap but skilled labor force.
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4.2 Explanatory Variables

As shown in the previous section, the probability that a foreign firm selects a particular
county depends on the levels of the county’s characteristics that influence profits relative to the
levels of these characteristics in other counties. These local characteristics can be categorized as
affecting firms’ revenues or costs. Table 4 defines and summarizes the location (county-specific)

factors which are used as explanatory variables in the conditional logit model.

Agglomeration Variables

The focal variables of our model are various measures that capture different types of
agglomeration economies. Here we follow HEAD et al. (1995) who argue that the impact of
agglomeration economies on location decisions can be better captured by accounting for different
types of agglomeration. Specifically, we include four variables to capture agglomeration
economies. Our first measure is the log of the number of plants with foreign participation in the
same industry as the investor. This variable captures industry-specific foreign agglomeration
economies, a form of localization economies. Foreign firms may be attracted to counties with
existing concentrations of foreign-owned firms in the same industry due to technological or
pecuniary externalities. As mentioned at the outset, pecuniary externalities from foreign
agglomeration may include not only economies from specialized labor-pooling and the existence
of intermediate suppliers but also substantial reductions in the information and search costs
associated with foreign investors’ high uncertainty about the local environment.

Our second agglomeration measure is the log of the number of domestic plants in the same
industry as the investor. This variable captures industry-specific domestic agglomeration
economies (another form of localization economies), but also endowment effects.”’ As mentioned

in the methodology section, the main role of this variable is to control for endowment effects,

12



thus allowing us to obtain a more accurate estimate of industry-specific foreign agglomeration
economies. Given the availability of data on the number of domestic plants for two years, 1994
and 1996, foreign investments that started between 1991 and 1994 are matched to 1994 domestic
counts; and later foreign investments are matched to 1996 domestic counts.”’

Our third measure is the log of total employment in the tertiary sector (business and financial
services) per square kilometer. This variable captures service agglomeration economies. As
WOODWARD (1992) argues, urban service agglomeration economies may be particularly
relevant to foreign firm location decisions. This is because foreign firms often prefer the
availability of local professional services.*

The fourth measure is the log of total manufacturing employment per square kilometer. This
variable of total manufacturing activity is included to account for other types of agglomeration
effects that are not captured by the other three measures. For example, the variable captures
economies arising from input linkages among firms of different manufacturing industries. It may
also capture knowledge spillovers from outside the core industry but within the manufacturing
sector, that is, economies arising from cross-fertilization across manufacturing industries.*
Empirical evidence from HENDERSON et al. (1995) suggests that these positive technological
externalities from cross-fertilization are only relevant for new high-tech industries, while
economies arising from industry-specific agglomeration are also relevant for mature capital
goods industries. Given that our empirical analysis considers location decisions of firms
competing in mature industries, one might expect that, controlling for industry-specific
agglomeration, the manufacturing agglomeration variable may have little or no (positive) impact
on location decisions of foreign investors. Nevertheless we include this measure as a potential

control variable.
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Other Location Factors

Our empirical model includes a number of additional factors that are expected to affect the
location decisions of foreign firms. On the cost side of the profit function, labor market
conditions quickly come to mind - they affect the prices of local inputs including labor itself, as
well as any locally supplied intermediate goods. Wages, the labor-management environment, and
the availability of labor are important labor market characteristics — and those which are usually
employed in location studies. When measuring wage costs, one needs to account for unit labor
costs since workers differ in skills and level of qualification (WOODWARD, 1992). To address
this issue, we include in our specification the average manufacturing monthly real wage (in log
terms), as well as the log of numbers of high-schools and vocational/apprentice schools per total
manufacturing employment as proxies for the educational and skill levels of the local workforce.
Higher wages are expected to deter FDI. However, the empirical evidence on the impact of labor
costs is mixed. For example, BARTIK (1985), LUGER and SHETTY (1985), COUGHLIN et al.
(1991) found that higher wages make a location less attractive to foreign investors; on the other
hand, GLICKMAN and WOODWARD (1987), ONDRICH and WASYLENKO (1993) and
GUIMARAES et al. (2000) did not find a statistically significant relationship. We expect the two
measures of educational and skill levels to be positively related to the probability of locating a
new plant in a county — a usual finding in the literature (see, for example, GLICKMAN and
WOODWARD, 1987; COUGHLIN and SEGEV, 2000).

The extent of unionized labor is the most widely used indicator of the labor-management
environment. Since we lack unionization data, we employ the number of labor conflicts
(computed per total manufacturing employment and expressed in log terms), which is largely
believed to be closely associated with union strength. COUGHLIN ef al. (1991) and COUGHLIN

and SEGEV (2000) notice that in regions with low unionization rates the degree of unionization
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is often touted by officials seeking to promote economic development. The argument is that such
an environment allows foreign firms to introduce new managerial practices and, more generally,
to pursue profit maximization unhindered by union contract restrictions. This view has found
empirical support in some studies (e.g., BARTIK, 1985); however, other more recent studies
found that the unionization rate does not matter (HEAD et al., 1995; COUGHLIN and SEGEV
2000) or that higher rates are conducive to FDI (COUGHLIN ef al., 1991). Nonetheless, as a
working hypothesis we expect a large number of labor conflicts to be a deterrent for FDI
location.**

The last labor market characteristic that we explore is the unemployment rate (in log terms).
This factor has an ambiguous effect on the location choice. A high unemployment rate may be
conducive to FDI if it indicates labor availability. Findings by HEAD et al. (1995) and
COUGHLIN et al. (1991), among others, are consistent with this hypothesis. However, higher
unemployment can also signal less competitive conditions and a lower quality of life that tend to
discourage foreign investors (see WOODWARD (1992) for empirical support for this argument).

Land costs represent another potential location determinant on the cost side of the profit
function. Since direct information on this factor is not available, we follow BARTIK (1985) and
GUIMARAES et al. (2000) and use the log of population density to proxy for industrial land
costs. The argument here is that population density likely reflects land costs because residential
and industrial users compete for land. We expect this factor to be negatively correlated with the
county’s attractiveness for foreign firms.

Capital costs, proxied by the interest rate, represent yet another cost component. However,
since they are usually invariant across locations, they are generally not included as explanatory

variables in location choice models. We also do not include taxes in our model because in
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Romania, those related to capital costs are set at the national level and thus do not vary across
counties.

On the revenue side, per capita income is a usual measure of market demand. However, it is
often argued in the literature that the market served by foreign firms is rarely limited to their
region of location, especially if the region is small, like the counties in our study (e.g.,
COUGHLIN and SEGEV, 2000 and MARIOTTI and PISCITELLO, 1995). Therefore we chose
not to include this variable either.

Infrastructure quality is often considered a factor of relevance in firms’ location decisions, as
well-developed infrastructure leads to higher regional productivity and may thereby increase firm
profits. The empirical evidence usually supports the expectations of a positive relationship
between infrastructure variables and FDI (e.g., BARTIK, 1985; COUGHLIN et al., 1991;
COUGHLIN and SEGEV, 2000). Infrastructure is captured in our models with two variables
measuring the road and railway densities (in log terms). Note, however, that we exclude the two
infrastructure quality indicators in our fixed effects models. This is because the two variables
remained unchanged over our study period and therefore are perfectly collinear with the county
dummy variables.

All other time-variant explanatory variables are one year lagged. We believe that the use of
lagged variables is justified for at least four reasons: 1) location choices are important strategic
decisions which firms make, and thus require a thorough preliminary study of the local markets;
2) it takes some time to register and open the business once the location choice is made, given the
logistic and bureaucratic hurdles associated with this process (which in a transition country like
Romania may be quite significant); 3) agglomeration economies with pre-existing foreign direct
investment will only start to occur with firms that have been present for some time; and 4)

lagging of variables alleviates potential endogeneity bias.”
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For some of the explanatory variables, data was not available for the beginning of our study
period: employment in the tertiary sector (service agglomeration), manufacturing employment
density (total manufacturing agglomeration) and unemployment rates were not available for
1990; the number of labor conflicts was not available for 1990 and 1991; and wage rates were not
available for 1990-1992. Given that all these factors, except wages, changed very little in the few
years immediately following the collapse of communism, we imputed the missing values of these
variables with their values for the first available year of data. We imputed the missing wage
values via extrapolation of the available years of data based on the average annual wage growth

during these years.

5 Empirical Results

In the following, we first discuss results for our empirical specification that models the
choice of foreign investors among Romanian counties. Next, we present results for a similar

specification in which the location is defined by regions instead of counties.

5.1 Estimation Results for Model with Choice among Counties

Our main goal is to obtain consistent estimates of the agglomeration effects, and we believe
that the inclusion of county fixed effects along with other (observed) location factors in the
econometric model is crucial for this purpose. However, we begin by presenting estimation
results for a baseline specification without county fixed effects, similar to the ones used in many
previous empirical studies. Starting with such a common model, we can check whether the results
for Romania differ significantly from estimates that have been found previously for other
countries. Additionally, estimating this typical specification enables us to assess the role that the

inclusion of location-specific fixed effects plays in alleviating omitted variable biases.
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Parameter estimates and elasticities™ for the baseline model (Model 1) are reported in the
first two columns of Table 5. To begin with, as expected, we find that agglomeration coefficients
have a positive sign and are, with one exception (total manufacturing agglomeration), statistically
significant at the 1 percent level. The coefficients on the other location variables have, in general,
expected signs, although only a few are statistically significant; the ones on high-schools, railway
density, and unemployment rate. The negative effect of the unemployment rate on the county’s
attractiveness seems to suggest that higher rates are indicative of lack of competition and/or
lower quality of life. But it may also be simply a result of omitted variable bias. Contrary to our
expectations, labor costs and labor conflicts have both positive coefficients, albeit insignificant.
Nonetheless, these findings may, too, be driven by omitted variable bias.?’

Looking at the elasticity estimates in column (2), the elasticity for industry-specific foreign
agglomeration is 0.55, that is, an increase in a county’s number of plants with foreign
participation in the same industry as the investor by 10 percent, will increase the probability that
the foreign investor will choose that particular county by 5.5 percent, on average—obviously, a
quantitatively very meaningful result. Similar elasticities are obtained for industry-specific
domestic agglomeration (0.51) and service agglomeration (0.53). Interestingly, the FDI
elasticities with respect to the two industry-specific agglomeration variables are very similar to
those obtained by HEAD et al. (1995). Among the other significant location determinants, FDI
seems somewhat less responsive to the unemployment rate (elasticity=-0.24) and railroad
infrastructure (elasticity=0.33) but very responsive to educational attainment (elasticity=0.99).

We turn next to our preferred model, which adds county-specific fixed effects. Coefficient
estimates for this model, which are reported in column (3) of Table 5, clearly indicate that the
inclusion of county fixed effects strongly affects the results. First, while the coefficient on

industry-specific foreign agglomeration is still positive and highly significant, its magnitude
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drops to half of that from the baseline model. The coefficients on the other agglomeration
variables change little.

Second, notice the dramatic changes in sign, significance, and magnitude for the
coefficients on all labor market characteristics. The labor costs variable has now a coefficient
which is negative and significant, as hypothesized, and much larger than the benchmark one; the
unemployment rate coefficient becomes positive but is no longer significant; the effect of labor
conflicts on the probability of a county being chosen for investment is now negative and
significant, as expected; vocational/apprentice schools, while keeping the positive sign, become a
much stronger and statistically significant location determinant; and the high-schools variable
now becomes statistically insignificant (with a negative sign).

The substantial differences in estimates between our core, fixed effects specification and the
baseline model underscore the great potential for omitted variable bias in models that do not
include choice-specific fixed effects.

The average probability elasticities for our fixed-effects model, shown in column (4) of
Table 5, indicate that if the number of foreign plants in a given industry within the average
county increases by 10 percent, the probability that a subsequent investor in that industry will
locate in that county increases by 2.2 percent. By comparison, the elasticity of foreign plant start-
ups with respect to industry-specific domestic agglomeration is more than double (0.48). FDI
seems also very responsive to service agglomeration. A 10 percent increase in service
employment density makes the average county 6.2 percent more likely to attract a new investor.

Among the other significant location factors, labor costs and professional skill levels (as
proxied by the number of vocational/apprentice schools) clearly stand out with elasticities of
-1.71 and 1.52, respectively. By comparison, the FDI elasticity with respect to labor conflicts is

much smaller, -0.13.
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5.2 A Sensitivity Test: Estimation Results for Model with Choice among Regions

Comparing estimates from county-level and region-level models allows us to assess the
importance of using appropriately small geographical units in the estimation of agglomeration
effects and of the influences of other location factors.

The last two columns of Table 5 report the results for our fixed-effects model with the region
as location choice variable. To begin with, the coefficients of our two industry-specific
agglomeration variables both have the anticipated positive sign and are statistically significant at
the one percent level. Results are also important in quantitative terms. For example, an increase
in the number of plants with foreign participation in the same industry as the investor by 10
percent increases the likelihood that a foreign investor chooses the specific region by 2.8 percent.
A 10 percent increase of the number of domestic plants has an even stronger effect; it increases
the probability by 3.5 percent. These elasticities are moderately different from the ones obtained
in the county-level model. However, in contrast to the corresponding county-level estimates,
service agglomeration no longer seems to significantly affect the location choice of foreign
investors. This result implies that while the service agglomeration in the county is very important
for foreign investors’ location decision, the service agglomeration in the region is irrelevant.
Moreover, the total manufacturing agglomeration coefficient, while still negative, is now
statistically significant (albeit only at the 10 percent level), and the corresponding elasticity is
very large (-3.0), perhaps implausibly so. None of the other location factors seem to matter in the
region-level specification, again, a finding different from the county-level results.

Overall, it appears that using highly aggregated geographic units to model firm location
choices has the potential to produce misleading results with respect to both agglomeration effects

and the role of other location determinants.
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6  Conclusion

This study investigates the magnitude of different types of agglomeration economies and
assesses their importance for location decisions of foreign firms in Romania. Using a conditional
logit model which controls for choice-specific effects and endowment effects, we find strong
evidence of industry-specific foreign agglomeration effects and service agglomeration
economies, and demonstrate that the effects are economically meaningful. Specifically, we find
that a 10 percent increase in the number of foreign plants in a given industry within the average
county results in a 2.2 percent increase in the likelihood that a subsequent foreign investor in that
industry will choose that county. And, a 10 percent increase in service employment density has
an even stronger positive effect; it makes the average county 6.2 percent more likely to attract a
new investor.

Consistent with the view that most foreign investors outsource /abor-intensive production
processes into Romania, we also find empirical evidence for the importance of labor market
conditions in FDI location decisions. In particular, increases in labor costs and number of labor
conflicts substantially diminish a county’s attractiveness to foreign investors, whereas the
availability of vocationally skilled labor has a significant positive effect on location choice.
Finally, all else equal, we find no evidence that the total employment in the (mature)
manufacturing sector has any positive effect on a foreign firm’s investment decision.

Robustness tests reveal that controlling for choice-specific fixed effects has an important
impact on our estimates. For example, the elasticity for the industry-specific foreign
agglomeration in the specification without fixed effects is 0.55, while the elasticity for the model
with county-level fixed effects is only 0.22. This may suggest that previous studies that do not

control for choice-specific fixed effects may overestimate the impact of localization economies.
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Our results are also sensitive to the choice of geographical level of observation. As one might
expect intuitively, we find evidence for service specific agglomeration economies when we use a
geographical unit of observation—the Romanian county—that coincides well with the
Marshallian notion of agglomeration, but service specific agglomeration economies become
irrelevant when using more aggregated, region-level data. Additionally, labor market conditions
become insignificant in the region-level specification.

Our finding that industry-specific foreign agglomeration economies are important
determinants of FDI location implies that regional policies that succeed in attracting investment

will likely realize long-run benefits from increased agglomeration.
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Summary Statistics and Regression Tables

TABLE 1
Distribution of Manufacturing Establishments with Foreign Participation by County, 1990-1997

County Name Number  Percent

BUCHAREST 942 61.2
TIMIS 82 53
BIHOR 56 3.6
CLUJ 45 2.9
CONSTANTA 45 2.9
ARAD 35 2.3
HARGHITA 35 2.3
BRASOV 33 2.1
SIBIU 33 2.1
MURES 22 1.4
DOLJ 21 1.4
BACAU 20 1.3
IASI 20 1.3
PRAHOVA 19 1.2
ARGES 16 1.0
COVASNA 15 1.0
MARAMURES 10 0.7
DIMBOVITA 8 0.5
SUCEAVA 8 0.5
BISTRITA-NASAUD 7 0.5
GALATI 7 0.5
HUNEDOARA 7 0.5
NEAMT 7 0.5
VALCEA 7 0.5
BRAILA 6 0.4
CARAS-SEVERIN 6 0.4
SATU MARE 6 0.4
VRANCEA 6 0.4
GIURGIU 6 0.4
ALBA 5 0.3
IALOMITA 5 0.3
TOTAL 1540 100.0

Notes: The statistics in this table include all manufacturing establishments with at least $10,000 in
foreign capital which are either 100 percent foreign-owned or have a physical person as a domestic
partner. Source: Authors' calculations based on data from the Romanian Development Agency.
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TABLE 2
Distribution of Manufacturing Establishments with Foreign Participation
by Year of Establishment

Year Number Percent

1990 21 1.4
1991 30 2.0
1992 57 3.7
1993 78 5.1
1994 360 23.4
1995 377 24.5
1996 359 23.3
1997 258 16.8
Total 1540 100.0

Notes: The statistics in this table include all manufacturing
establishments with at least $10,000 in foreign capital which are
either 100 percent foreign-owned or have a physical person as
domestic partner. Source: Authors' calculations based on data
from the Romanian Development Agency.

TABLE 3
Distribution of Manufacturing Establishments with Foreign Participation by Industry, 1997

Industry Number Percent
Metal products, machinery & equipment 73 4.7
Electronics & electric apparatus 121 7.9
Chemicals 163 10.6
Wood 163 10.6
Light industry " 378 246
Food 616 40.0
Publishing & printing 18 1.2
Nonmetallic minerals 8 0.5
Total 1540 100.0

Notes: The statistics in this table include all manufacturing plants
with at least $10,000 in foreign capital. ” Includes textile,
clothing, leather & shoes. Source: Authors' calculations based on
data from the Romanian Development Agency.
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TABLE 4
Description of Explanatory Variables

Descriptive Statistics of the

Variable Definition Exgiecr'ied Source Untransformed Variable
g Mean Std. Dev.
Industry-specific foreign ~ Log of number of plants with foreign participation in . RDA, yearly data 88.20 117.63
agglomeration the same industry as the investor from 1990 to 1996 ’ ’
Industry-speciﬁc ‘ Log of number of domgstic plants with 20 or more . CCIR, 1994 and 1996 56.78 46.80
domestic agglomeration ~ employees in the same industry as the investor
. . . Annual Statistical Abstract of
Service agglomeration Log of totgl emplgyment n th? tertiary sector (business + Romania, yearly data from 34.82 27.26
and financial services) per km
1991 to 1996
Total manufacturing . , Annual. Statistical Abstract of
. Log of total manufacturing employment per km + Romania, yearly data from 111.99 83.49
agglomeration 1991 to 1996
Annual Statistical Abstract of
Labor costs Log of manufacturing monthly real wage - Romania, yearly data from 2047.52 316.67
1993 to 1996
Annual Statistical Abstract of
Unemployment rate Log of unemployment rate (as share) ? Romania, yearly data from 0.06 0.03
1991 to 1996
. Log of number of labor conflicts per 100,000 Annual.Stanstlcal Abstract of
Labor conflicts employees in the manufacturing sector - Romania, yearly data from 16.47 10.00
1992 to 1996
Annual Statistical Abstract of
High-schools Log of number of high-schools per 100,000 employees + Romania, yearly data from 16.04 6.08
1990 to 1996
Vocational/apprentice Log of number of vocational/apprentice schools per Annual.Statlstlcal Abstract of
schools 100,000 employees + Romania, yearly data from 8.80 3.66
1990 to 1996
Annual Statistical Abstract of
Population density Log of population density - Romania, yearly data from 802.96 568.95
1990 to 1996
. . . Annual Statistical Abstract of
Railroad density Log of (railroad length/county area) + Romania, 1990 0.13 0.06
Road density Log of (road length/county area) Annual Statistical Abstract of 038 0.07

Romania, 1990

Notes: As indicated in the Source column, for some variables, data was not available for the beginning of our study period. We imputed the missing values of all these variables, except
labor costs (wage), with their values for the first available year of data. We imputed the missing labor cost values via extrapolation of the available years of data based on the average annual
wage growth during these years.



TABLE 5

Conditional Logit Estimates, 1991-97

Location Choice = County

Location Choice = Region

Variables Model 1 Model 2 Model 3
Coefficient Elasticity Coefficient Elasticity Coefficient Elasticity
Q) (2 3) “) (5) (6)

Industry-specific foreign 05722 0.5538 02279 " 0.2205 03205 " 0.2804

agglomeration (0.0596) (0.0724) (0.0961)

Industry-specific 0.5320 ™ 0.5148 0.4964 " 0.4804 0.4017 ™ 03514

domestic agglomeration (0.0825) (0.0852) (0.0990)

Service agglomeration 0.5503 0.5326 0.6427 ° 0.6220 -0.5527 -0.4836
(0.1665) (0.3545) (0.7150)

Total manufacturing 0.0548 0.0530 -0.1535 -0.1486 -3.4001 ° -2.9751

agglomeration (0.1537) (0.9218) (1.9342)

Labor costs 0.1747 0.1690 -1.7666 -1.7096 -1.5216 -1.3314
(0.4009) (0.9579) (1.4552)

Unemployment rate 02432 7 -0.2353 0.1182 0.1144 0.0597 0.0522
(0.1123) (0.1465) (0.1424)

Labor conflicts 0.0801 0.0775 -0.1296 -0.1254 0.1324 0.1158
(0.0534) (0.0719) (0.1481)

High-schools 1.0253 ™ 0.9922 -1.3197 -1.2771 -0.1253 -0.1097
(0.3337) (1.0769) (2.1620)

Vocational/apprentice 0.2531 0.2449 1.5695 1.5189 1.9136 1.6744

schools (0.3318) (0.6009) (1.4092)

Population density -0.3924 -0.3797 -1.9385 -1.8760 2.5864 2.2631
(0.2929) (1.4918) (2.8560)

. . 03391 0.3282
Railroad density (0.1443)
. 0.0227 0.0220

Road density (0.2709)

County fixed effects No Yes No

Region fixed effects No No Yes

Log likelihood -2843.9 -2780.6 -2059.6

Number of choices 31 31 8

Number of investors 1519 1519 1519

Notes: The industry-specific foreign and domestic agglomeration variables are computed respectively as log of one plus
the previous year's number of foreign plants in the establishment's industry and domestic establishments in that
industry, to avoid taking the log of zero for counties with no prior investment. This specification follows HEAD et al.
(1995), and is consistent with the idea that prospective agglomeration includes the prospective investor. For the same
reason, the Unemployment Rate variable is computed as log of 0.001 plus the previous year's unemployment rate. And,
the Labor Conflicts variable is computed as log of 10 plus the previous year's number of conflicts per 100,000
employees. *** denotes 1% significance level; ** denotes 5% significance level; * denotes 10% significance level.
Standard errors are in parenthesis.
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Notes

1

Romania consists of 31 counties. A Romanian county has on average a surface area of 5,792 km” and a
population of 544,637.

This is mainly due to data limitations in most Central and Eastern European countries.

This number includes establishments with foreign participation of all types (including joint ventures), in all
economic sectors (not only manufacturing), and regardless of the amount of invested foreign capital.

See DE MELLO (1997 and 1999) for a comprehensive survey on the relationship between FDI and growth and
AITKEN and HARRISON (1999) for a critical assessment of the claim. The empirical research on the FDI-
growth relationship in transition and developing countries suggests overall that FDI has a positive impact on
economic growth (e.g., BORENSZTEIN et al., 1998, BALASUBRAMANYAM et al., 1999, and VOICU, 2000).
Of course, regional disparities cannot be addressed solely by attracting FDI; rather FDI should accompany
domestic efforts. However, these issues are beyond the scope of this paper.

See ROSENTHAL and STRANGE (2001) for a further exposition of this topic.

See QUIGLEY (1998) for a survey of the theoretical literature on the micro-foundations of agglomeration
economies.

NUTS is the official classification for EU regions. NUTS 1 are relatively large regions. For example, Portugal or
Ireland are NUTS 1 regions. Larger countries are divided into several NUTS 1 regions; nevertheless, NUTS 1
regions are significantly larger than Romanian counties.

WOODWARD (1992) and GUIMARAES et al. (2000) are among the very few studies which address this
question.

In this context it is important to note that manufacturing industries in Romania have clustered in resource rich
areas (e.g., wood-processing factories are located in wood-rich areas, oil refineries and chemical plants that use
oil or oil derivatives as inputs have clustered around oil fields) even during communism. That is, even though
under the communist regime the firms were not maximizing profits for shareholders, they nevertheless tried to
minimize transportation costs in order to maximize the revenue that could be used for purposes other than
distribution to investors. Post 1989 we can assume that both foreign and domestic investors choose the location

that yields the highest profit.
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As previously mentioned, to our knowledge, HEAD ef al. (1995) is the only other paper which controls for
choice-specific fixed effects (that is, for US state fixed effects).

TRAIN (1985) shows that the inclusion of choice-specific effects allows for the use of a conditional logit model
in the presence of some forms of ITA violation. In particular, our empirical specification is valid as long as
foreign investors have uniform perceptions of the substitutability between counties.

Romanian regions are a concept newly defined by the Ministry of Development and Prognosis to ensure a more
efficient implementation of its regional development policies.

The RDA was established in 1991, as a specialized body aiming at supporting the economic reform by attracting
foreign direct investment. In 1996, the RDA became a founding member of the World Association of Investment
Promotion Agencies, an international organization created at the initiative of UNCTAD with support from
OECD, World Bank and World Trade Organization (se¢e ROMANIAN DEVELOPMENT AGENCY, 1996 for
more details about the role and accomplishments of the RDA).

Industries recorded by RDA are either at the two-digit level or are aggregations of several two-digit industries.
RDA staff indicated that while many of the establishments with a firm as domestic partner are greenfields, some
may represent joint ventures or acquisitions.

In the regression models, the number of observations (choosers) is slightly smaller (1519) since we exclude the
plants setup in 1990. However, the plants established in 1990 are used in the calculation of the foreign
agglomeration variable for all subsequent setups.

Prior to the onset of communism in 1945, there was a significant number of foreign firms doing business in
Romania; however, they were all taken over by the state as a result of the communists’ nationalization policy.

In 1994, GDP increased by 3.4 percent relative to 1993, exports increased by 22.6%, imports decreased by 5.5%,
personal savings doubled, inflation dropped to 61.7% (from 295.5% in 1993), and the private sector share in GDP
reached 35% (VOICU, 2000).

Localization economies from domestic agglomeration usually result from technology spillovers, the existence of
intermediate suppliers, and labor-pooling.

Given that the pace of economic restructuring reforms was slow in Romania for much of the 1990s, there was

fairly little variation in the number of domestic manufacturing enterprises, especially during the first half of the
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decade. Therefore, the two years for which the domestic plant counts are available should be enough to
adequately capture domestic agglomeration economies over the whole study period.

See RIVERA-BATIZ (1988) for a theoretical foundation of this argument.

Economies may arise from cross-fertilization of ideas in diversified manufacturing locations. JACOBS (1969)
first described the idea of economies arising from knowledge spillovers from outside the core industry. Following
Jacob’s logic, large diversified cities should be more attractive to firms than less diversified locations. While
‘Jacob externalities’ describe positive technological spillovers across firms of all industries, the manufacturing
agglomeration variable only captures positive externalities across firms of industries within the manufacturing
sector. In this context it should be noted that the variable is only a rough measure for economies arising from
diversification among manufacturing industries as it does not directly measure the degree of such diversification.
This hypothesis may be particularly true for Romania, where, as mentioned above, FDI tends to be labor
intensive and thus, labor market conditions are likely important location factors.

A one year lag has been chosen for the following reason. Our dataset only includes seven years of data and any
further increase in the time lag therefore significantly reduces the temporal variation. This is particularly
problematic given that in our county fixed effects specification most coefficients are estimated based solely on
the temporal variation exhibited by the explanatory variables (the only exceptions are the industry-specific
foreign and domestic agglomeration coefficients which use both temporal and industry variation in their
corresponding variables).

The coefficients of a conditional logit model are not directly tied to the marginal effects and, thus, their
magnitude is not straightforward to interpret. One way to assess their magnitude is to calculate average
probability elasticities. This computation is particularly easy to perform for a log-linear specification of the profit
function, like ours (see HEAD et al., 1995 and COUGHLIN et al., 1991, among others, for detailed elasticity
calculations). These elasticities enable us to assess by how much each of the explanatory variables affects
location choice probabilities.

HEAD et al. (1995) and COUGHLIN and SEGEV (2000) find similar results for unionization rate and wage,

respectively, and they, too, allude to potential biases due to omitted variables.
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