Do Domestic Firms Benefit from Direct Foreign Investment?
Evidence from Venezuela

By BriaN J. AITKEN AND ANN E. HARRISON*

Governments often promote inward foreign investment to encourage technology
“spillovers” from foreign to domestic firms. Using panel data on Venezuelan plants,
we find that foreign equity participation is positively correlated with plant produc-
tivity (the “own-plant” effect), but this relationship is only robust for small enter-
prises. We then test for spillovers from joint ventures to plants with no foreign
investment. Foreign investment negatively affects the productivity of domestically
owned plants. The net impact of foreign investment, taking into account these two
offsetting effects, is quite small. The gains from foreign investment appear to be
entirely captured by joint venture§JEL F2, O1, O3).

In the 1990's, direct foreign investment (DFI) company foreign investment, multinational ac-
became the largest single source of externativity may lead to technology transfer for
finance for developing countries. In 1997, DFI domestic firms. If foreign firms introduce new
accounted for about half of all private capital products or processes to the domestic market,
and 40 percent of total capital flows to devel- domestic firms may benefit from the accelerated
oping countries. Following the virtual disap- diffusion of new technology (David J. Teece,
pearance of commercial bank lending in the1977). In some cases, domestic firms may in-
1980’s, policy makers in emerging markets crease productivity simply by observing nearby
eased restrictions on incoming foreign invest- foreign firms. In other cases, diffusion may oc-
ment. Many countries even tilted the balance bycur from labor turnover as domestic employees
offering special incentives to foreign enterpris- move from foreign to domestic firms. Several
es—including lower income taxes or income studies have shown that foreign firms initiate
tax holidays, import duty exemptions, and sub- more on-the-job training programs than their
sidies for infrastructure. The rationale for this domestic counterparts (Ralph B. Edfelt, 1975;
special treatment often stems from the beliefReinaldo Gonclaves, 1986). If these benefits
that foreign investment generates externalitiesfrom foreign investment are not completely in-
in the form of technology transfer. ternalized by the incoming firm, some type of

Can these subsidies be justified? Apart fromsubsidy could be justified.
the employment and capital inflows which ac- Case studies present mixed evidence on the

role of foreign investment in generating tech-
nology transfer to domestic firms. In Mauritius
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domestic firms acquire new technology. In a ment gravitates towards more productive indus-
study of 65 subsidiaries in 12 developing coun-tries, then the observed correlation between the
tries, Dimitri Germidis (1977) found almost no presence of foreign firms and the productivity of
evidence of technology transfer to local com- domestically owned firms will overstate the
petitors. The lack of spillovers to domestic firms positive impact of foreign investment. As a re-
was attributed to a number of factors, including sult, one could find evidence of positive spill-
limited hiring of domestic employees in higher- overs from foreign investment where no
level positions, very little labor mobility be- spillover occurs. Since we observe the behavior
tween domestic firms and foreign subsidiaries,of each plant over time, we can control for fixed
limited subcontracting to local firms, no re- differences in productivity levels across indus-
search and development by the subsidiaries, antties which might affect the level of foreign
few incentives by multinationals to diffuse their investment. Our research confirms that these
knowledge to local competitors. differences are in fact correlated with the pat-
Few researchers have attempted to go betern of foreign investment, biasing previous
yond qualitative case study evidentén this  results.
paper, we focus on two questions. First, to We present two results. First, we find a
what extent do joint ventures or wholly positive relationship between increased for-
owned foreign subsidiaries (hereafter referredeign equity participation and plant perfor-
to as “foreign” or “foreign-owned” firms) ex- mance, suggesting that individual plants do
hibit higher levels of productivity than their benefit from foreign investment. However,
domestic counterparts? Second, is there anyhe positive own-plant effect is only robust
evidence of technology “spillovers” to do- for smaller plants, defined as plants with less
mestically owned (“domestic”) firms from than 50 employees. For large enterprises, the
these foreign entrants? positive effects of foreign investment disap-
Using a richer data set, we are able to over-pear when plant-specific differences are taken
come important data restrictions faced by earlierinto account. This suggests that foreign inves-
researchers. In this paper, we use annual censusrs are investing in the more productive
data on over 4,000 Venezuelan firms, allowing plants. Second, productivity in domestically
us to measure the productivity effects of foreign owned plants declines when foreign invest-
ownership. Previous attempts to measure spill-ment increases. This suggests a negative spill-
over effects from foreign investment faced a over from foreign to domestic enterprises,
critical identification problem: if foreign invest- which we interpret as a market-stealing ef-
fect. If we add up the positive own-plant
effect and the negative spillovers, on balance

2h | i . | ) ~ the impact of foreign investment on domestic
ere are several exceptions, however. In a pioneering Wity ;
paper, Caves (1974) tested for the impact of foreign pres-plal‘msproqucltlvny III)S q_UIte.Shmall. | di

ence on value added per worker in Australian domestically n Section |, we begin with a general discus-

owned manufacturing sectors. Caves found that the positiveSion of the possible benefits as well as the costs
disparity between foreign and domestic value added perof foreign investment. Section Il discusses the
worker disappears as foreign firms employed an increasing\/enezuelan data. Section Il presents the esti-

share of the labor in the sector, which is consistent with the - .
spillover hypothesis. Steven Globerman (1979) replicatedmatlon results and Section IV concludes the

Caves (1974) using sectoral, cross-section data for Canadial?@P€r -

manufacturing industries in 1972. The results are consistent

with a weak spillover effect. Magnus Blomstrom and Hakan I. Foreign Investment, Competition, and
Persson (1983), Blomstrom (1986), and Blomstrom and ; .

Edward W. Wolff (1989) focus on Mexico where—as a Technology Spillovers: The Framework
developing country—the gap between domestic and foreign . . . .
productivity and the scope for spillovers may be larger. The so-called *“industrial organization”
They generally find that sectors with higher foreign owner- approach to foreign investment in manufac-
ship exhibited higher levels of productivity, faster produc- turing suggests that multinationals can com-

tivity growth, and faster convergence of productivity levels . . .
to U.S. norms. Blomstrom (1989) provides a synthesis of his pete IocaIIy with more informed domestic

previous work on the impact of foreign investment in fifMs because multinationals possess nontan-
Mexico. gible productive assets, such as technological
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know-how, marketing and managing skills, |, . costin
export contacts, coordinated relationshipqpesos

with suppliers and customers, and reputa
tion® Since the assets are almost alwayg
gained through experience, they cannot b1
easily licensed to host country firms, but can

be transferred at a reasonable cost to subsid- ! A AC,

iaries who locate in the host country (Teece

1977). If multinationals do indeed possess

such nontangible assets, then we would ex — AC

pect foreign ownership to increase a firm’s

productivity. Quantity
In addition, domestically owned firms might

benefit from the presence of foreign firms. FIGURE 1. QUTPUT RESPONSE OFDOMESTIC FIRMS

Workers employed by foreign firms or partici- TO FOREIGN ENTRANTS

pating in joint ventures may accumulate knowl-
edge which is valued outside the firm. As
experienced workers leave the foreign firms,large enough, net domestic productivity can de-
this human capital becomes available to domes<line even if the multinational transfers technol-
tic firms, raising their measured productivity. ogy or its firm-specific asset to domestic firms.
Likewise, some firm-specific knowledge of the These two offsetting effects were formally mod-
foreign owners might “spill over” to domestic elled by Aitken and Harrison (1997) and are
industry as domestic firms are exposed to newdepicted in Figure 1. Positive spillovers cause
products, production and marketing techniquesthe domestic plant's average cost curve to fall
or receive technical support from upstream orfrom AC, to AC,. However, the additional
downstream foreign firms. Foreign firms may competition forces the plant to reduce output
also act as a stable source of demand for inputand move back up its new ACQurve. The net
in an industry, which can benefit upstream do- effect in Figure 1 is to increase overall costs of
mestic firms by allowing them to train and production.
maintain relationships with experienced em- In this paper, we estimate log-linear pro-
ployees. In all these cases, foreign presenceluction functions at the plant level to answer
would raise the productivity of domestically two basic questions: (1) whether foreign eq-
owned firms. uity participation is associated with an in-
But foreign presence can alseduceproduc- crease in the plant's productivity, and (2)
tivity of domestically owned firms, particularly whether foreign ownership in an industry af-
in the short run. If imperfectly competitive firms fects the productivity of domestically owned
face fixed costs of production, a foreign firm firms in the same industry—i.e., whether
with lower marginal costs will have an incentive there are positive or negative “spillovers” to
to increase production relative to its domestic domestic enterprises. Both hypotheses (1) and
competitor. In this environment, entering for- (2) can be nested in the same general speci-
eign firms producing for the local market can fication:
draw demand from domestic firms, causing
them to cut production. The productivity of (1) Y;, = C+ B;DFI_Plant
domestic firms would fall as they spread their

fixed costs over a smaller market, forcing them + B,DFI_Sectoy

back up their average cost curves. If the pro-

ductivity decline from this demand effect is + B;DFI_Plant;,=DFI_Sectoy
+ BaXip + &je-

3 See Stephen Hymer (1960), Caves (1971) and, more
recently, Elhanan Helpman (1984) and Ignatius J. Horst- . . .
mann and James R. Markusen (1989). For surveys, see _LOg outputYj;, for planti In sector at time
Joseph M. Grieco (1986); Alan M. Rugman (1986). t is regressed on a vector of inpu{g, and two
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measures of foreign ownershipFl_Plantis  capital stock and beginning-of-year capital
the share of foreign equity participation at the stock to link many plants. Details on the birth of
plant level, which varies between 0 and 100the plant, its location, ownership, number of
percent. If foreign ownership in a plant in- employees, and other information were avail-
creases that plant’s productivity, we should ob-able to ensure that the linking process was not
serve a positive coefficient oDFI_Plant;,. spurious. Nevertheless, we were unable to link
DFI_Sectoy, is a measure of the presence of 15,569 observations, which were omitted from
foreign ownership in the industry, defined in the sample. A number of other observations
more detail below. To the extent that the pro- were deleted because there were too few plants
ductivity advantages of foreign firms spill over in the sector, because the plant had zero sales,
to domestic firms, the coefficient dDFI_Sec- employment, material inputs or investment, or
tor;; should be positive. The coefficient on the because the data failed to satisfy other basic
interaction between plant-level and sector-levelerror checks. All these deletions reduced the
foreign investment DFI_Plant;, = DFI_Sec- sample size to 43,010.

tor,) allows us to determine if the effects of ~The data set contains information on for-
foreign presence on other foreign firms differ eign ownership, assets, output, employment,
from the effects on domestic firms. To the ex- input costs, location, and product destination.
tent that plants with foreign investment benefit DFI_Plant is defined as the percentage of
from the presence of other foreign plants, thesubscribed capital (equity) owned by for-
coefficient should be positive. If joint ventures eign investorsDFI_Sectoris defined as for-
are negatively affected by the activities of eign equity participation averaged over all
other foreign plants, the coefficient should be plants in the sector, weighted by each plant’'s

negative. share in sectoral employment. In particular,
foreign investment at the sectoral level is
Il. Data Description defined as:
The data set employed in this paper was 2 FS;+Empy,
obtained directly from Venezuela’s National @ FS — i
Statistical Bureau, the Oficina Central de Esta- St > Employmenj
I

distica e Informatica (OCEI). OCEI conducts an
annual survey of industrial plants, known as the Since foreign firms tend to be more capital
Enquesta IndustrialThe years covered include intensive than domestic firms, the share of
1976 through 1989, with the exception of 1980 foreign firms is significantly higher if
(the industrial survey is not taken in censusweighted by physical capital. However, redo-
years). The industrial survey covers all plants ining the empirical analysis which follows us-
the formal sector with more than 50 workers, asing physical capital weights instead of
well as a large sample of smaller plants. For theemployment weights leads to similar resuits.
smaller plants, OCEI calculates the sample Outputis defined as total output at the plant
weights, permitting aggregation of output and level, deflated by an annual producer price
other variables to estimate the importance ofdeflator which varies across four-digit indus-
foreign investment in the local economy. The tries. Skilled and unskilled labor is defined in
number of plants surveyed ranged from a low ofterms of numbers of workers, rather than
3,955 plants in 1982 to a high of 6,044 plants in
1978. The data set is not a balanced panel; the
total number of plants varies across each year of
the samp_le_. . 4 Foreign investment shares were computed using the
The original data set included 69,037 Obser-original sample (prior to dropping any observations). In
vations. To maintain confidentiality, the data set particular, OCEI's weights were used to reflate data which
was released without plant identifiers. Conse-had been sampled, such as the smaller plants. This proce-

P dure was adopted in order to create a measure of foreign
quently’ we created a series of programs tOinvestment which corresponds as closely as possible to its

relink the plants over time. In particular, We qyerall sectoral share. Sector refers to the ISIC four-digit
were able to use data collected on end-of-yearlassification, which varies from 3111 to 3999.
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worker hours, which were not available over Ill. Effects of Foreign Investment
the entire sample. on Productivity

The importance of foreign equity participa-
tion during 1976 through 1988 varied signifi- A. Baseline Specification

cantly across sectors (see Appendix Table Al,
available upon request from the authors). Table 1 reports the results for equation (1).
The share of foreign equity was particularly The dependent variable, the log of real output
high in scientific equipment (35 percent in for planti in sectorj at timet, is regressed on
1988), tobacco (32 percent in 1988), and con-its inputs and on foreign equity participation.
fectionery (25 percent). In other sectors, foreign Plant-level inputs (expressed in logarithms) in-
investment was very small or zero (petroleum clude unskilled labor UNSKL,), skilled labor
refining, textiles and apparel, fish canning, (SKL,), materials 1,,), and capital K;,).® In
wood-working machinery). Some sectors, suchaddition to a random component which varies
as petroleum refining, were closed to foreign across plantg;;, we allow for a time-varying
investment during the sample period. In addi- componenD, and control for productivity dif-
tion to the cross-section variation, there wereferences across industries by including four-
also large changes in the share of foreigndigit level ISIC dummies. All reported
investment over the sample period. Reformsestimates include corrections for heteroskedas-
initiated in 1986 and extended in 1990 are likely ticity. As reported in the first column of Table 1,
to increase even further the importance of for-the coefficient on foreign ownership within the
eign investment in the domestic econory. plant (Plant_DFI) is positive and statistically
significant, suggesting that there are large pro-
ductivity gains associated with foreign equity
participation. The point estimate, 0.105, sug-
gests that output in plants which increased for-
. _ B ~eign equity participation from zero to 100
Venezuelan firms are classified by degree of foreign percent would be 10.5 percentage points higher

ownership into three types: national, with less than 20- th f ble d ti lants. Si
percent foreign ownership; mixed with 20- to 49.9-percent an for comparableé domestc plants. since we

foreign ownership; and foreign firms, with majority foreign already control for differences in inputs, this
control. Until 1989, the Superintendencia de Inversiones 10.5-percent increment is a pure total factor
Extranjeras (SIEX) exercised substantial discretion in reg- productivity gain.
ulating the inflow of foreign investment. Profit remittances
were limited to 20 percent (plus LIBOR) of the investment
(based on book value). Since purchasing equity in existing
firms was prohibited, foreign investment could only be in 8 Qutput is calculated as the value of sales less the
the form of direct investment registered with SIEX. Pay- change in inventories, deflated by a four-digit level produc-
ments by a firm for its foreign partner’s technology were tion (output) price deflator. Skilled and unskilled labor are
prohibited, and contracts that called for royalty or patent measured as the number of skilled and unskilled employees.
payments needed SIEX approval. Although an ideal measure of labor input would be the
During the period from 1975 to 1989, foreign firms were number of hours worked, this information is only available
discriminated against in a number of ways. First, they facedfor selected years. Material costs are adjusted for changes in
higher tax rates on corporate income—50 percent versus 35nventories, then deflated by a production price deflator.
percent for domestic firms. They were also restricted from Capital stock is the stock of capital reported by each firm at
imposing confidentiality and exclusive use of trade secretsthe beginning of the year, deflated by the GDP deflator. Due
in joint ventures. Finally, foreign firms were obliged to buy to space constraints, we do not report the coefficients on the
bolivares at the official exchange rate rather than the free-inputs here. However, those are available from the authors
market rate. In 1989, the restriction on profit repatriation upon request.
was eliminated. Bureaucratic discretion was eliminated and  The producer price deflator that we use is an index for
SIEX was authorized to reject foreign investment applica- the using, not the supplying, industries. Ideally, we would
tions only if they did not comply with the sectoral restric- want to calculate a material price deflator for each industry
tions discussed above. When exchange rates were unifiethy using input-output tables to identify inputs, and take a
following reforms, the discrepancy between official and weighted average of the price indices for those inputs.
free-market exchange rates was eliminated. The restrictiondUnfortunately, no reliable input-output table for Venezuela
on use of confidentiality and trade secret requirements arewas available. To the extent that output prices reflect un-
currently being negotiated as part of agreements on propertyderlying movements in the prices of material inputs, this
rights, and the differential tax rates between foreign and approach is preferable to using an economywide price
domestic firms are addressed in pending tax legislation. deflator.
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TABLE 1—IMPACT OF FOREIGN OWNERSHIP ONTOTAL FACTOR PRODUCTIVITY:
REGRESSINGLOG OUTPUT AT THE PLANT LEVEL ON INPUTS AND THE SHARE OF FOREIGN OWNERSHIP
AT THE PLANT AND SECTOR LEVELS®

Impact of direct foreign
investment (DFI) on

productivity Impact of DFI on output Impact of DFI on change in productivity
OLS with
OoLS industry
OLS with without Weighted  dummies and First Second Third Fourth
industry industry least no factor difference§ difference§ difference§ difference§
dummie$ dummies square$ inputs’ Yy = Yi—1) Yy — Yi—2) Yy — Yi—3) Yy = Yig)
€ @ ® @ ®) ®) M ®)
Foreign ownership in the plant 0.105 0.158 0.142 2.176 0.003 0.018 0.042 -0.011
(Plant_DFI) (0.027) (0.028) (0.039) (0.124) (0.037) (0.039) (0.043) (0.049)
Foreign ownership in the sector ~ —0.267 0.058 —0.206 —1.258 —0.238 —-0.302 —0.248 —-0.320
(Sector DFI) (0.061) (0.030) (0.155) (0.232) (0.067) (0.065) (0.071) (0.083)
Plant_DFI # Sector_DFI 0.356 —0.212 0.314 5.003 0.262 0.420 0.384 0.658
(0.181) (0.189) (0.226) (0.810) (0.223) (0.246) (0.252) (0.288)
Number of plants 10,257 10,257 10,257 10,372 9,489 7,158 5,132 3,607
Number of observations 43,010 43,010 43,010 46,947 32,521 23,136 16,100 11,045
Hausman test 38.4 — 82.9 — — — — —
R? 0.96 0.95 0.96 0.32 0.53 0.60 0.64 0.65

2 All specifications include annual time dummies. All standard errors (denoted in parentheses) are corrected for heteroske-
dasticity. Unless otherwise specified, other independent variables (not reported here) include log materials, log skilled labor,
log unskilled labor, and log capital stocRlant_DFI is percentage of equity capital owned by foreign&sctor_DFlis
employment-weighted percentage of equity which is foreign owned at the four-digit ISIC level.

b Industry dummies defined at the four-digit ISIC level.

¢ Weights are the share of each plant in total annual industry output. Industry dummies are also included.

d Excludes the other independent variables described in note a above.

¢ Coefficients are estimated from a regression of changes in (log) output regressed on changes in (log) materials, skilled
labor, unskilled labor, capital stock, changes in foreign investment at the plant and sector level, and annual time dummies.

fIn column (2), tests for equality of coefficients between ordinary least squares (OLS) and OLS with industry dummies.
In column (3), tests for equality of coefficients (excluding the time dummies) between specifications in columns (2) and (3).
Bootstrapping routine used to calculate variance-covariance matrix difference for test of OLS versus weighted least squares
(WLS). For details, see John Dinardo et al. (1996). In column (2), the critical 5-percent value f8¢tBg= 30.1. In column
(3), the critical 5-percent value for thg(7) = 14.1. A higher value indicates rejection of the test.

In contrast, we find that domestic plants in The results imply that an increase in the share of
sectors with more foreign ownership are signif- foreign investment from 0 to 10 percent leads to
icantly less productive than those in sectors withas much as a 2.67-percentage-point decline in
a smaller foreign presence. The point estimatedomestic productivity.
for Sector_DFlin the second row of Table 1is  The coefficient on the interaction term,
large in magnitude, significant, and negative. Plant_DFI * Sector_DFl,is positive and sta-

tistically significant. The positive coefficient
suggests that for plants with foreign equity

”While expressing foreign presence ashare(of labor part|C|pat|_on, . there are POS'“Ve sp|IIovers
or of sales) facilitates comparisons between large and smalffom foreign investment—in contrast to do-
industries, the share’s behavior over time is influenced bothmestic firms. Joint ventures benefit from for-

by changes in foreign investment (the numerator) and eign investment in the plant as well as from

changes in the size of the industry (the denominator). For . . . _
example, if foreign plants do not adjust quickly to economic forelgn investment in other plants within the

downturns, while domestic firms react immediately, this S&me sector.

would lead us to observe a rising foreign share during Our finding of large, negative spillovers from
periods of economic decline. If productivity is procyclical, foreign investment to domestic firms is in sharp
we would wrongly infer that foreign investment has a neg-
ative impact on domestic productivity. Therefore, we also
tried splitting foreign share into its numerator and denom-
inator and including each as individual regressors. The 3. The coefficient on foreign investment—measured as the
results, reported in an earlier version of the paper, arenumber of employees in foreign enterprises—is negative
consistent with the estimates presented in Tables 1 througtand significant.
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contrast with previous econometric studies, overall impact of foreign investment. If we find
which generally found positive spillovers. Pre- significant differences between the coefficient
vious researchers typically estimated some vari-estimates presented in columns (1) and (3), this
ant of equation (1) using a cross section ofwould imply that foreign investment has differ-
industries (rather than plants), where the coef-ent effects across small and large plants.
ficient on foreign share was interpreted as a Under WLS, the results are qualitatively sim-
measure of spillovers from foreign presence toilar, with positive own-plant effects and nega-
domestic firms. Using data aggregated at thetive spillovers. However, the positive impact of
sectoral level, these studies were unable to conplant-level equity participation increases and
trol for differences in productivity across sec- the negative spillovers to domestically owned
tors which might be correlated with, but not enterprises are smaller than reported in column
caused by, foreign presence. If foreign investors(1). The results of the chi-square test suggest
gravitate towards more productive industries, that these differences between OLS and WLS
then a specification which fails to control for are statistically significant. In particular, it is
differences across industries is likely to find a likely that both the own-plant effect and the
positive association between the share of DFImagnitude of negative spillovers vary system-
and the productivity of domestic plants even if atically with plant size. We focus explicitly on
no spillovers take place. the differences across small and large plants

Evidence from Venezuela suggests this to belater in the paper.
the case. We reestimate equation (1) without Interpreted in the context of the framework
controlling for industry-specific productivity discussed in Section Il, the negative coeffi-
differences, a specification which is closest in cient onSector_DFlis consistent with a large
spirit to earlier cross-section studies. The coef-detrimental impact of foreign investment on
ficient on Sector_DFlis now positive and sta- the scale of domestically owned production.
tistically significant, which is consistent with We can test the implications of Figure 1 di-
the results of previous research (second colummectly by observing whether the output of
of Table 1). The point estimate suggests that thedomestically owned firms contracts in re-
productivity of domestic firms is higher by 0.58 sponse to a rise in foreign share. To do this,
percent in industries with 10 percentage pointswe simply reestimate equation (1), excluding
more foreign share of employment. The coeffi- plant-level inputs, which measures the rela-
cient onPlant_DFlis also larger in magnitude, tionship between domestic output levels and
rising to 0.158 from 0.105, while the interaction foreign presence. In the fourth column of
term is insignificant. A chi-square (Hausman) Table 1, the coefficient on foreign share is
test for equality of coefficients across the two large, negative, and statistically significant.
specifications in columns (1) and (2) is rejected, The point estimate;-1.258, suggests that an
confirming that the differences are statistically increase in the share of foreign investment
significant. would lead to more than an equal and oppo-

The very different message suggested by thesite decline in domestic output. If foreign
results in columns (1) and (2) provides an ex-investors increased their share of total sales in
cellent example of the problems associated withan industry by 10 percentage points, output
cross-section estimation. If we fail to control for produced by plants without foreign invest-
the fact that foreign investment is attracted to ment in that industry would decline by 12.58
more productive sectors, we conclude that spill-percentage points. These results suggest that
overs from foreign ownership are positive; once foreign investment reduces domestic plant
we introduce controls for industry-specific dif- productivity in the short run by forcing do-
ferences, however, we find evidence of negativemestic firms to contract, thereby increasing
spillovers on domestic productivity. their average costs.

In column (3), we reestimate equation (1) As a further test for the robustness of the
using weighted least squares (WLS). Theestimates, we reestimate equation (1) taking
weights are given by each plant’s share in em-first-difference and long-difference transforma-
ployment. WLS allows us to attach greater im- tions of the data (last four columns of Table 1).
portance to large plants in determining the We begin with a first-difference transformation
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of the data and then move to a maximum ofto domestic firms from foreign investment
four-year difference8. Transforming the data would be received first by their neighbors be-
into differences allows us to control for any fore they diffuse to other domestic firms.
fixed effects which could be present at the plant,Whether trained workers leave the joint venture
instead of the industry, level. For example, theto work at nearby domestic firms, or whether
positive coefficient onPlant_DFI could arise the joint venture demonstrates a product, pro-
from the fact that foreigners purchase shares incess, or market previously unknown to domestic
only the most productive domestic firms. owners, the benefits are likely to be captured
In the long-difference specifications, the co- first by neighboring domestic firms, and perhaps
efficient on Sector_DFlremains negative and gradually spread to other, more distant domestic
significant. It also increases in magnitude as wefirms. If the positive benefits from foreign in-
move from first to fourth differences, suggest- vestment are received mainly by local firms,
ing that the negative impact of foreign invest- while the negative impact on market share is
ment on domestic competitors does not quickly more widespread due to the importance of na-
disappear but actually rises over time. The co-tional instead of local markets, it should be
efficient onPlant_DFI becomes small in sign possible to use the regional distribution of for-
and statistically insignificant, suggesting that eign investment to disentangle these offsetting
the positive own-plant effects could arise from effects.
the fact that foreign investors are simply invest- To test for the possibility that technology is
ing in the most productive firms. However, the transferred at the local level, we broaden the anal-
coefficient on the interaction term remains pos-ysis to include both regional and sectoral foreign
itive and is significant at the 5-percent level. share variables in the same regression. We mea-
These results suggest that joint ventures do bensure regional foreign presence in the same way as
efit from direct investment, but that the benefits national foreign presence; that is, we include in
are concentrated in sectors with a high share ofour estimation the share of employment in indus-
foreign investment. try j in location s employed by foreign firms,
Overall, the evidence in Table 1 suggests thatdenoted_ocal_Sector_DF,.°
the positive impact of foreign investment on the If foreign firms are attracted to regions
productivity of domestically owned firms re- which benefit from agglomeration economies
ported in some earlier studies is not robust whenor better infrastructure, then the coefficient on
we control for differences in industry produc- Local_Sector_ DFI could overestimate the
tivity. Foreign investors in Venezuela tend to positive impact of location-specific foreign
locate in more productive industries, and in- investment on productivity. We address the
creases in foreign investment lead to a declinegpossibility of an unobserved location fixed

in the productivity of domestic firms. effect in two ways. First, we introduce proxy
variables which reflect regional productivity
B. Could Spillovers Be “Local"? differences. One such variable is the real

wage of skilled workers, measured over all
One possible source of misspecification is
that foreign investors generate positive technol- _ _
We determine the location based on the Venezuelan

ogy splllovers,_ but only for plants Io‘c‘:ated“ Manufacturing Census. The census divides Venezuela into
nearby. We might not observe these “local” 23 regions, which in tumn are subdivided into districts.

benefits when we measure the impact of foreignregions may have several or as many as 20 districts. In all,

investment for domestic firms in all regions if the total number of districts adds up to 220 separate loca-
the benefits are too small to offset the Overa”tions, the level at which we conduct our estimation. In a
- . . country one-third larger than the state of Texas, this indi-
negative impact across all regions. _ cates that the average district size is 40 miles wide by 40

There are reasons to expect that any benefitiles long (1,600 square miles). We calculated the average
share of labor employed at foreign-owned firms for each

industry and the standard deviation of this measure across

districts. The size of the standard deviations indicates that

8 Since the panel is unbalanced, the number of observaforeign presence is quite unevenly distributed both across
tions declines as we take differences over a longer timeindustries and across regions. In addition, most of the for-
horizon. eign investment is located in regions other than Caracas.



VOL. 89 NO. 3 AITKEN AND HARRISON: DIRECT FOREIGN INVESTMENT 613

TABLE 2—EFFECTS OFFOREIGN OWNERSHIP IN THE REGION ON TOTAL FACTOR PRODUCTIVITY:
REGRESSINGLOG OUTPUT AT THE PLANT LEVEL ON INPUTS AND THE SHARE OF FOREIGN OWNERSHIP
AT THE PLANT LEVEL, THE SECTOR LEVEL, AND THE LOCAL LEVEL?

OLS with industry dummiés Within estimate$
1) (2 3 4)
No regional With regional No regional With regional
controls controlg' controls controlg'
Foreign ownership in the plant 0.161 0.154 0.063 0.067
(Plant_DFI) (0.030) (0.031) (0.039) (0.040)
Foreign ownership in the sector and region 0.068 0.015 0.035 0.040
(Local_Sector_DF (0.023) (0.024) (0.032) (0.034)
Plant_DFI * Local_Sector_DFI -0.357 -0.271 —0.165 -0.189
(0.066) (0.068) (0.077) (0.080)
Foreign ownership in the sector over all regions -0.290 -0.289 -0.317 —-0.304
(Sector_DF) (0.062) (0.063) (0.055) (0.057)
Plant_DFI = Sector_DFI 0.694 0.685 0.418 0.415
(0.190) (0.197) (0.206) (0.215)
Number of observations 43,010 41,333 43,010 41,333
Number of plants 10,257 10,190 10,257 10,190
R? 0.96 0.96 0.98 0.98

2 All specifications include annual time dummies. All standard errors (denoted in parentheses) are corrected for heteroske-
dasticity. Unless otherwise specified, other independent variables (not reported here) include log materials, log skilled labor,
log unskilled labor, and log capital stodRlant_DFlis percentage of equity owned by foreigne3sector_DFlis employment-
weighted percentage of equity which is foreign owned at the four-digit ISIC level.

®Industry dummies defined at the four-digit ISIC level.

¢ Estimated by subtracting from each variable its plant specific mean over all years.

9 Regional controls include the real skilled wage and energy prices.

industries in the region. Variations in the real plant-specific mean over time. To the extent that
wage for skilled workers across regions could those regional differences in productivity which
reflect locational advantages such as infra-might be correlated with foreign investment are
structural differences, local agglomeration relatively fixed over the sample period, this
economies, or unobserved differences in thespecification will produce unbiased estimates of
quality of labor. James E. Rauch (1991), for the impact of regional foreign investment on
example, provides empirical evidence for the productivity.
United States that variations in human capital Using both estimation methods, we find little
accumulation across cities are reflected inevidence for spillovers from local foreign in-
higher wages for individuals. Since foreign vestment (Table 2). The coefficients on coun-
investment in any one four-digit industry is trywide foreign investment are negative and
unlikely to affect significantly thekilled wage  significant as before. If proxies for regional
for all industries in the region, the skilled wage productivity are excluded, the coefficient on
across all industries should capture regional ratheregional foreign investment is positive, albeit
than industry-specific factors. Another factor only marginally statistically significant [column
which can be used to capture exogenous differ{1)]. When wages for skilled workers and elec-
ences in productivity across regions in Venezuelatricity prices are included, however, the coeffi-
is the price of energy. The Venezuelan govern-cient on regional foreign investment becomes
ment encouraged relocation to some regions bysmall in magnitude and insignificant [column
implementing uneven energy subsidies across ref2)]. Individual firm productivity is consistently
gions, which could lead to apparent differences inpositively correlated with the real skilled wage
productivity. and negatively correlated with electricity prices,
Second, we estimate plant-level “within” es- as expected. This suggests that foreign invest-
timates by subtracting from each variable its ment is likely to locate in areas with highly
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productive skilled workers and lower energy that technology transfer from foreign firms
prices, biasing the unadjusted estimates of theéakes place slowly, and that the positive impact
impact of regional foreign share upwards. of foreign on domestic productivity is observed
Despite the addition of regional foreign invest- only after several years. To examine the impact
ment, the coefficients osector DFI (country-  of foreign investment on domestic firm produc-
wide, sectoral DFI) remain negative and tivity growth over a longer time horizon, we
significant in all specifications, with magnitudes estimated the same specification in equation (1)
similar to those reported in Table 1. The coeffi- but substituted lagged values for the shares of
cient onPlant_DFI * All_DFI also remains pos- both national and regional foreign ownership.
itive and significant, indicating positive spillovers We allowed lags of up to eight yeat5.0ur
from sector-level DFI to plants with foreign eq- previous results remain unchanged. We con-
uity. However, the interaction betweBtant DFI  tinue to see a strong, negative impact of sectoral
and Local_Sector DFlis negative, suggesting foreign share and a generally insignificant
that foreign plants do not benefit from foreign impact of local (regional) foreign share on
investors located nearby. Foreign plants benefiproductivity.
from a high overall level of DFI in the sector but ~ We conclude that there is no empirical
may be hurt by foreign competitors in the same support for the hypothesis that technology
sector and geographic area. is transferred locally from joint ventures to
The within estimates, reported in columns (3) domestically owned firms. Our empirical re-
and (4), yield similar results. There is no statis- sults confirm case study evidence for Vene-
tically significant impact of region-specific for- zuela, which claims few cases of technology
eign investment on domestic firm productivity. transfer from multinationals to domestically
The positive coefficient on foreign investment owned firms (see, for example, Luis Matos,
at the plant levelRlant_DFI) becomes small in  1977).
magnitude and insignificant, which is consistent
with the long-difference results in Table 1. As
before, the positive coefficient dPlant_DFI * C. Small versus Large Plants
All_DFI indicates that the beneficial impact of
DFI is restricted to foreign plants located in  The differences between the OLS and WLS
sectors with high levels of DFI. results presented in Table 1 imply systematic
The results in Tables 1 and 2 are robust overdifferences across small and large plants. In
a variety of alternative specifications. In addi- Table 3, we report the coefficients from OLS
tion to experimenting with other measures and within estimation separately for small and
which might reflect location-specific productiv- large plants. Large plants are defined as plants
ity differences, such as the number of firms in with a mean of at least 50 employees over the
each location, we tested several variations onentire sample period.
the definition of foreign shar. These alterna- Although the results are consistent with
tive specifications yielded no significant differ- those reported in Tables 1 and 2, some inter-
ences. Alternatively, we explored the possibility esting differences appear. In particular, the
positive own-plant effect is only robust for
small plants. For small plants, the coefficient
0\e reestimated equation (1) using two alternative ON Plant_DFI varies between 0.104 and
definitions for foreign share. First, foreign share was rede-0.182, indicating that a 10-percentage-point

fined as the total number of employees in plants where atincrease in foreign equity participation would
least 5 percent of assets are foreign owned, divided by the

total number of employees in all plants in that sector.

Second, foreign share was redefined as a zero-one variable,

equal to one if there is any foreign investment at all in a  **Similarly, we estimated the same specification as
region. The rationale for this specification is that the impact equation (1), but instead regressed the difference between
of foreign investment may be nonlinear, with one foreign current and lagged output as a function of the difference
plant in a sector potentially having as much impact on between each independent variable and its lag. We allowed
technology transfer as several foreign firms. These defini-differences of up to seven years. The results were similar to
tions, however, produce results similar to those in Tables 1those we obtained by simply including lagged values of the
and 2. foreign share variables.
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TABLE 3—IMPACT OF FOREIGN OWNERSHIP BY PLANT SiZE:
REGRESSINGLOG OUTPUT AT THE PLANT LEVEL ON INPUTS AND THE SHARE OF FOREIGN OWNERSHIP
AT THE PLANT LEVEL, THE SECTOR LEVEL, AND THE LOCAL LEVEL?

Small plants (less than or equal to 49 employees) Large plant (greater than 49 employees)
1) @) ®) 4) (5) (6) ) ®)
oLs WithirP oLs WithirP oLs® Within®¢ oLs® Within®¢
Foreign ownership in the plant 0.104 0.100 0.167 0.182 0.121 —0.018 0.174 —-0.123
(Plant_DFI) (0.052) (0.055) (0.065) (0.084) (0.031) (0.049) (0.036) (0.073)
Foreign ownership in the sector and — — 0.061 0.072 — — —0.020 0.196
region (0.035) (0.058) (0.032) (0.218)
(Local_Sector_DFRI
Plant_DFI # Local_Sector_DFI — — —0.395 —0.359 — — —0.203 —0.285
(0.138) (0.170) (0.080) (0.247)
Foreign ownership in the sector over all —0.349 —0.340 —0.366 —0.363 -0.127 -0.214 -0.128 —0.180
regions) (0.074) (0.074) (0.076) (0.093) (0.105) (0.111) (0.113) (0.173)
(Sector_DF)
Plant_DFI # Sector_DFI 1.184 0.046 1.475 0.559 0.351 0.411 0.590 1.033
(0.595) (0.564) (0.584) (0.837) (0.205) (0.279) (0.225) (0.372)
Number of observations 29,179 29,179 28,069 28,069 13,831 13,831 13,264 13,264
Number of plants 7,620 7,620 7,563 7,563 2,637 2,637 2,627 2,627
R? 0.90 0.96 0.90 0.94 0.90 0.94 0.90 0.96

#Industry dummies included in all OLS specifications. All standard errors (denoted in parentheses) are corrected for
heteroskedasticity. Unless otherwise specified, other independent variables (not reported here) include log materials, log
skilled labor, log unskilled labor, and log capital stoBfant_DFlis percentage of equity owned by foreignesgctor_DFI
is employment-weighted percentage of equity which is foreign owned at the four-digit ISIC level.

b Estimated by subtracting from each variable its plant-specific mean over all years.

¢ Regional controls include the real skilled wage and energy prices.

be associated with an increase in productivity D. Overall Effects of Foreign Investment
of between 0.1 and 0.2 percentage points. For
large plants, however, the coefficient on The results point to two quite different con-
Plant_DFIlis not robust across specifications, clusions about the impact of foreign investment
becoming insignificantly different from zero on productivity in Venezuela’'s manufacturing
when we take into account plant-specific ef- sector. On the one hand, plants with higher
fects. The results suggest that the lack offoreign participation exhibit positive productiv-
robustness in the own-plant effect identified ity gains—although these results are only robust
in Tables 1 and 2 are due entirely to large for smaller plants. On the other hand, plants
plants. Across these plants, foreign investorswhich do not receive foreign investment exhibit
apparently target the more productive enter-productivity declines as a result of increasing
prises. For small plants, however, there ap-foreign activity. We now measure the net im-
pears to be a strong, independent positivepact of these two offsetting forces.
effect of foreign equity participation on pro-  We use the following approach to determine
ductivity levels. the overall effect of foreign investment on the
The spillover effects of DFI, captured by productivity of the manufacturing sector. Using
Sector_DFl,also vary across plant size. The the coefficient estimates reported in Tables 1
point estimates are negative for both smallthrough 3 and the actual values Bfant_DFI,
and large plants, but the magnitudes are douSector_ DF} and Local_Sector DFIwe get a
ble or triple in size for small plants, suggest- net effect of DFI for each plant. We then sum
ing a much larger market-stealing effect. In this effect across all firms, weighted by the
addition, the coefficients are only significant value of the firm’s production, to derive the net
for small plants, suggesting that (negative) effect on Venezuelan manufacturing for each
spillovers are concentrated on smaller enter-year. In Table 4, we report the average effect
prises who cannot compete as effectively with over all years.
foreign entrants as their larger domestic com- The net impact of DFI is small in magni-
petitors. tude and positive if we use WLS, but negative
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TABLE 4—NET IMPACT OF FOREIGN OWNERSHIP ONTOTAL FACTOR PRODUCTIVITY IN THE ECONOMY:
WEIGHTED REGRESSION OFOUTPUT AT THE PLANT LEVEL ON INPUTS AND THE SHARE OF FOREIGN OWNERSHIP
AT THE PLANT AND SECTOR LEVELS®

National effects only National and regional effects
Weighted Within: Within:
oLs? least squarés oLs? Small plant§ Large plants
@) 2 3 4 (5)
Foreign ownership in the plant 0.105 0.142 0.154 0.182 -0.123
(Plant_DFI) (0.027) (0.039) (0.031) (0.084) (0.073)
Foreign ownership in the sector — — 0.015 0.072 0.196
and region (0.024) (0.058) (0.218)
(Local_Sector_DFI
Plant_DFI * Local_Sector_DFI — — -0.271 —0.359 —0.295
(0.068) (0.170) (0.247)
Foreign ownership in the sector —0.267 —0.206 —0.289 —0.363 —0.180
over all regions (0.061) (0.155) (0.063) (0.093) (0.173)
(Sector_DF)
Plant_DFI = Sector_DFI 0.356 0.314 0.685 0.559 1.033
(0.181) (0.226) (0.197) (0.837) (0.372)
Net impact of DFY —0.0068 0.0004 —0.0072 —0.0100 —0.0043
Number of observations 43,010 43,010 41,333 28,069 13,264

2 All specifications include annual time dummies. All standard errors (denoted in parentheses) are corrected for heteroske-
dasticity. Unless otherwise specified, other independent variables (not reported here) include log materials, log skilled labor,
log unskilled labor, and log capital stodRlant_DFl is percent of equity owned by foreignefector_DFlis employment-
weighted percent of equity which is foreign owned at the four-digit ISIC level.

b Coefficients are taken from the first column of Table 1.

¢ Coefficients are taken from the third column of Table 1. Weighted by the plant’s share of total employment.

d Coefficients are taken from the second column of Table 2.

¢ Coefficients are taken from the fourth column of Table 3.

f Coefficients are taken from the eighth column of Table 3.

9 The net impact of DFI is calculated by multiplying the coefficients in the first five rows by their actual values and then
adding them together for each plant. We then sum this net effect across all plants, weighted by each plant's share of
employment. The reported net effect is the average across all years.

overall using OLS or plant-level within esti- IV. Conclusion

mates. The point estimates using unweighted

OLS suggest that the net impact of foreign Using a panel of more than 4,000 Venezu-
investment is to reduce total factor productiv- elan plants between 1976 and 1989, we iden-
ity levels by 0.7 percentage points annually. tify two effects of foreign direct investment
The weighted estimates, however, suggest an domestic enterprises. First, we find that
very small overall net gain: DFI raises plant increases in foreign equity participation are
total factor productivity by 0.04 percentage correlated with increases in productivity for
points a year. The within estimates, which recipient plants with less than 50 employees,
lead to negative own-plant effects for large suggesting that these plants benefit from the
enterprises, suggest a negative overall impacproductive advantages of foreign owners.
of DFI of 1 percentage point a year for small Second, we find that increases in foreign own-
plants and 0.4 percentage points a year forership negatively affect the productivity of
large plants, adding up to a 1.4-percentage-wholly domestically owned firms in the same
point decline annually. Even if we focus only industry. These negative effects are large and
on the WLS estimates, which assign a greaterobust to alternative model specifications. Al-
weight to large enterprises, the evidence sugthough previous studies generally found pos-
gests that the plant-level gains only slightly itive effects, we show that these results can be
outweigh the negative spillover effects. explained by the tendency for multinationals
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