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»A-bstra't-it-
-Chapter 1

Does Prozimily to Foretgn Ftrms Induce Technology Spillovers? Evidence from Panel Data (with
Ann Harrison)

Many developing countries now actively solicit foreign investment, offering income tax lolidays,
import duty exemptions, and subsidies to foreign firms. One justification for subsidizing these firms
is the so-called “spillover” of technology from foreign to domestic firms. Using plant-level data for
Venezuela from 1976 to 1989, we test whether domestic firms located near foreign firms exhibit higher
levels of productivity than comparable domestic firms located in regions without foreign investment.
In contrast to previous studies, we generally find no impact or a negative impact of foreign presence
on domestic (plant) productivity. The only exceptions are domestically owned plants which were
previously foreign owned or become a target for foreign ownership in future years. For these firms,
the observed spillovers from proximity to foreign firms are positive and significant.

Chapter 2
Human Capital, Labor Turnover, and Direct Foreign Investment: Wage Differences Between
Foreign-Owned and Domestic Firms '

In developing countries, wages are commonly observed to be higher within foreign-owned firms
than within domestic firms. These wage differences persist even after controlling for characteristics
such as size, industry, and capital-labor ratio. I confirm these wage differences for Venezuela. I then
develop explanations for the wage differences, linking relative wages to human capital formation in
foreign-owned firms and labor turnover. In particular, if foreign firms can reduce costly turnover by
paying higher efficiency wages, an increase in the amount of specific human capital formed by workers
at the foreign firm will result in an increase in the foreign/domestic wage differential, a decline in
labor turnover from the foreign firin, and a decline in the stock of human capital spilled over to
domestic firms. I test this explanation against other hypotheses of wage differences for a sample of
Venezuelan manufacturing firms. The tests confirmn the predictions of the efficiency wage turnover
model; high foreign/domestic wage differences reduce the human capital spillover to domestic firms.

Chapter 3
Measuring Trade Policy Intervention: A Cross-Country Indez of Relalive Price Dispersion

In the debate about the relationship between trade policy and growth, various measures of trade
intervention have been used. I present a new measure based on a country’s relative price structure



L -compared with the structure of world relative prices. This measure .conforms more closely than

existing measures to the concept of trade intervention.
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Chapter 1

Does Proximity to Foreign Firms Induce Technology Spillovers?

Evidence from Panel Data (with Ann Harrison)

1.1 Background

In the 1960s and 1970s, many developing countries adopted policies to restrict the inflow of foreign
investment. The rationale behind these policies was simple. As part of their overall strategy to
promote infant industries, governments protected their less productive domestic firms from import
competition. Since foreign multinationals could avoid these import restrictions by producing directly
in the domestic country, host governments were forced to regulate foreign entry.

In the 1980s, the disappearance of non-equity sources of foreign capital created a resurgence of
interest in direct foreign investment (DFI). The need for alternative sources of capital, combined with
an increasing skepticism about import substituting trade strategies, led many developing countries
to liberalize restrictions on incoming foreign investment. Some countries actually tilted the balance
towards foreign firms by offering special incentives: in Mexico, the maquiladora firms pay no income
taxes; in much of the Caribbean, foreign firms receive income tax holidays, import duty exemptions,
and subsidies for infrastructure.

Can these subsidies be justified? Apart from the increase in employment and capital inflows ac-
companying foreign investment, the literature on the gains from DFI points to the transfer of knowl-
edge or new technology from foreign to domestic firms as a potential benefit of foreign investment?.
If foreign firms introduce new products or processes to the doinestic market, domestic firtns may
benefit from the accelerated diffusion of new technology (Teece, 1977; Davies, 1977). In some cases,
domestic firms may increase productivity simply by observing foreign firms in the region. In other
cases, diffusion may occur from labor turnover as domestic employees move from foreign to domes-

tic firms (Edfelt, 1975; Gonclaves, 1986; Watson, 1972). If this spillover benefit is not completely

1See Caves (1982), and Helleiner (1989) for surveys




,_:;lnternallzed by the incoming firm, some type of subsidy could be justified. Case studies of Mauntms
.7 and Bangladesh for example, suggest that the entry of several foreign firms led to the cl:eahon of
a booming, domestxcal]y-owned export industry for textiles (Rhee and Belot, 1989). The expecta-
tion that forexgn investment may serve as a catalyst for domestic product.lon rationalizes policies in
economies as diverse as Taiwan and Bulgaria, whose governments offer special treatment for foreign
firms in high technology sectors.

Despite the voluminous literature on DFI in the 1960s and 1970s, the empirical evidence on
technology spillovers from foreign sources of equity investment remains slim. Although a number
of descriptive case studies document the importance of foreign investinent for d'omést-ic technology
development (see, for examp]e, Rhee and Belot (1989)), few researchers have attempted to measure
these effects empirically. In an early study, Caves (1974) tested for the 1mpact of forelgn presence on
value-added per worker in Australian domestically-owned manufacturing sectors. Caves found that
the disparity between (higher) foreign and domestic value- added disappears as the share of labor
employed at foreign-owned firms in the sector rises, which is consistent with technology spillover
hypothesis. ’

Globerman (1979) replicated Caves (1974) using sectoral, cross-section data for Canadian man-
ufacturing industries in 1972. The results are consistent with a weak spillover effect. Yet spillovers
from foreign investment are likely to be much larger in industrializing countries, where the gap
between domestic and foreign productivity may be significant. Most of the empirical work on tech-
nology spillovers from foreign investment in developing countries has focused on Mexico, which
gathers manufacturing data by ownership type. Blomstrom and Persson (1983), Blomstrom (1986),
and Blomstrom and Wolff (1989) generally find that sectors with higher foreign ownership exhibited
higher levels of productivity, faster productivity growth and faster convergence of productivity levels
to US norms.?.

None of the previous studies use firm-level data, restricting the authors’ ability to examine do-
mestic and foreign firm behavior separately. In this paper, we use annual census data on Venezuelan
firms (averaging over 5,000 firms annually) to examine in detail the different behavior of foreign and
domestic firms. Do foreign fitns import more or less than their domestic counterparts? Are they
more capital intensive? We are able to explicitly compare the behavior of forcign and domestic firms
by sector. Instead of comparing partial productivity measures (such as labor productivity, which
gives misleading results when firms differ in capital intensity), we construct a production function
which allows us to examine the impact of foreign investment on multi-factor productivity.

All previous attempts to measure spillover effects from foreign investn.lent also face a critical
identification problem: if foreign investment gravitates towards more productive industries, then

the positive impact of foreign presence on domestic firm productivity will be over-estimated. As a

2Blomstrom (1989) provides a synthesis of his previous work on the impact of foreign investment in Mexico.
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-i’esult,‘bn’e«-tbtild find a positive spillover from foreign investment where no spillover occurs. This
paper differs *»i'rom previdus -studies -by using the diﬂ'erences “in foreign investment across regions " -
to ldentlfy technology splllovers within each industry. Exammmg the differences in productivity

for similar domestic firms within the same industry allows us to 1gnore factors which are likely to -
determine forelgn investment at the industry level. We also control for the posmblhty that other
factors, such as agglomeration economies, could lead to differences in productivity across regions;

for example, easier access to information, better infrastructure, or better educational opportunities

could make some areas more productive than others.

I TP R

1.2 Foreign Investment and Spillovers: The Theoretical Frame- .

work

The so-called “industrial organization™ approach to DFI in manufacturing suggests that multina-
tionals can compete locally with more informed domestic firms because multinationals possess a
nontangible productive asset, such as technological knowhow, marketing and managing skills, ex-
port c':ontacts, coordinated relationships with suppliers and customers, reputation®. Since the assets
are almost always gained through experience, they cannot be easily licensed to host country firms,
but can be costlessly transferred to subsidiaries who locate in hinst countries either to circumvent
trade barriers or produce with cheap local labor (Teece, 1977). With extensive production expe-
rience, multinationals may be in the best position to expand production to take advantage of low
wages.

| Although the intangible firm-specific asset may not be licensed, domestic industry might nonethe-
less benefit from the presence of foreign firms. Resource allocation is improved if foreign firms drive
out the most inefficient domestic firms, raising average domestic productivity. The multinational
may speed technology transfer if its firm-specific asset “spills over” to domestic industry through
demonstration, labor mobility, or technical support to domestic suppliers. In addition, foreign firms
may act as a stable source of demand for inputs in a industry, which can benefit upstream domestic
firms by allowing them to train and maintain relationships with experienced employees.

We set up a framework for estimating the effects on domestic total factor productivily of foreign
presence in the domestic firmn’s location®. Foreign firms exert an externality by increasing the stock
of human capital in a given region. This stock becomes available to domestic firms as experienced
workers leave the foreign firms and work at domestic firms; domestic productivity in Lhe region

increases with the increase in human capital accumulation. But foreign presence can also reduce

3Sec Rugman (1986), Caves (1971), Gricco (1986), Horstman and Markusen (1989), Helpmen (1984), end Krugman
(1983).

‘In an eppendix available from the suthors we specify a more complete model which endogenizes foreign and
domestic firm location decisions.
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. domestic zﬁrbdﬁEt'iirrty by reducing the demand for products produced by domestically owned firms, "
e forcmg them to spread therr ﬁxed costs over a smaller market Domeshc productrvrty can’ decline -

: - even it some of the ﬁrm specrﬁc asset spllls over, so long as the fall Ain perceived demand drives
domestrc firms back up therr average cost curves.

. i
PR R

1.2.1 'Positive Technoldgy Spillovers from Regional Foreign Presence

Production in the mdustry takes place in several regions. Foreign

ﬁrms in & regron are, a.ssumed to “produce” industry-specific human capital as a byproduct of

'productron:" s ﬁ'xperrenced' orkers leave the foreign firm, they take their accumulated knowledge

wrtll them_ and the orergn a.sset “sprlls over” into the region’s human capital pool®. For region a,
the net ﬂow 1nto the human caprtal stock h, increases with the region’s share of labor employed by

foreign ﬁrms (fa, )i therefore. the stock of human capital is given by

e

by = h(fs,) B >0 | (L.1)

The region’s human eapii;.al stock is assumed to increase with increases in the region’s share of
workers employed by foreign-owned firms.

We allow for the possibility that foreign firms may be drawn to regions which exhibit higher
domestic produeti\rity. The foreign firm’s location decision may be influenced by such factors as
minimizing high search costs for domestic skilled labor, or retaining contact outside the country
with suppliers, the. parent company, and the broader market; foreign firms may be drawn to regions
in which infrastructure is advanced or skilled labor markets are thick, such as urban areas. Better
infrastructure and agglomera’tion effects caused by a high concentration of skilled labor may also
raise productivity for domestic firms. To allow for the possibility that foreign share is influenced by

factors related to domestic productivity, we assume foreign share in region s is characterized by

fa. = fs(a,)+e, (1.2)

where ¢, is exogenous, and a, is an exogenous region-specific measure of labor productivity, and
f&' > 0. The measure a, can be interpreted as an effect of labor agglomeration, differences in
infrastructure, or the existence of some regional fixed factor.

Total factor productivity for domestic firms is influenced both by region-specific human capital

5Even if the foreign firm were able to capture the full return on the asset by paying workers an “apprentice” wage
lower than the market (in retum, workers anticipate higher wages in the futurc) labor mobility insures the pool of
human capital will increase; in this case, foreign firms induce workers to invest in acquiring job skills. However, there
exists little or no evidence that foreign firms pay “apprentice” wages.

12




“and :b"y «:é;isg'eﬁoiis region-specific productivity characteristics

A, = A(h,ya,) (1.3)

- From equation ‘1.1 domestic total factor productivity can be expressed =
A, = A(h(fs,),0a,) (1.4)

E ~ If region-specific productivity has no impact on foreign share (fs' = 0), then effects of foreign direct
investment in a region on domestic total factor productivity can Be estimated using the region’s
share of labor employed by foreign firms. If, however, foreign share is greater in regions with
larger region-specific productivity effects (fa’ > 0), then estimating total factor productivity using
foreign share as an explanatory variable will over-state the productivity spillovers from foreign direct
investment; foreign share would be correlated with the error term unless region-specific differences
in productivity were controlled for. This can be accomplished using the regional skilled wage w,.’

Provided the following holds
w, = w(a,) w'>0 (1.5)

Including the region’s skilled wage (for all industries) in total factor productivity estimation will
~ control for the missing variable bias which results if foreign share is related to region-specific pro-
ductivity. Since the wage is for all industries in the region, it is unlikely to be influenced greatly by

foreign presence in any one industry.

1.2.2 Spillovers from Foreign Investment at the National Level

If the industry sells the product in the national market, then the demand perceived by any one firm
is independent of the firm’s location of production. Demand for the product at the national level is

given by
P=a-pQ+Q) (1.6)

where Q is total output by domestic firms and Q* is total output by foreign firms. Domestic output
in the industry is produced by NV firms and foreign output by N* firms; domestic firms are assumed
to be identical to one another, but may differ from foreign firms. Both N and N* are assumed to

be exogenously determined by entry and exit restrictions®.

8 The model can be extended to include free entry and exit into the industry. Free entry and exit do not chenge
the impact of location-specific foreign investment so long as the market for the product is independent of the location
of production

13



Each domestic firm j)roduces with the cost function

C=Ffmg : . | @

where g is the output of the firm, and m is the constant marginal cost of productlonForejgnﬁrms o

produce with no fixed costs and a marginal cost which differs from domestic marginal costs by the

factor v
m' =ym 0<y<1 (1.8)

We assume that domestically owned and foreign owned firms compete in a Cournot fashion;

domestic firms maximize profits taking other firms’ output in the industry as given
P—m+q(‘fi—1q’) =0 | (19)

This condition combined with demand in equation 3.19 gives the reaction function for domestic firms

x—m

9= g

-Q+Q (1.10)

Imposing the symmetry condition @ = Ngq and solving for g, equation 1.10 becomes

_ a—m —( 1
T B(N+1) "N+1

q )Q* . (1.11)

Equation 1.11 indicates that an increase in foreign output relative to domestic output will cause a
decline in production by each domestic firm. Since domestic firms produce with declining average
costs, this decline in production results in a fall in domestic total factor productivity.

The fall in productivity associated with an increase in foreign investment in the industry across
all locations may be offset by the increase in productivity to those firms located in the same regions
as the foreign firms. Because of these two offsetting spillovers, it is not clear ex ante that foreign

investment over all regions should increase or decrease domestic total factor productivity.

1.3 Foreign and Domestic firms in Venezuela

Foreign ownership is restricted to minority participation only in some areas of manufacturing, such
as basic industries (iron, steel, and aluminum) and is only excluded from investing in manufacturing
enterprises in the petroleum sector. Although foreign investinent in Venezuela has generally averaged

less than 10 percent of total assets in Venezuela’s manufacturing sector (Table 1.1), reformns initiated

14



o 1n1986 and extended in 1990 are likely to increase its role.”

‘Tl\_e"daAta‘set em_ployed in this paper is taken from the Venezuelan industrial survey (Eq?ueatd
Induét.f;‘dl), wl";;ich is conducted annually by the Nationaletatist_icai ,Bureé.u (Oficina .'Cenitral de .
Estadistic; 'e??inf’ormatica, OCEI). The years covered includé 1976 through 1989, with the éxéeption
of 1980 (thé industrial survey is not taken in census years). The Enquesta I>m.iustrial cb‘\'rerg all plﬁnté
in the formal sector with more than 50 work‘ers, as well as a large sample of smaller plants. For the
smaller plants, OCEI calculates the sample weights, permitting aggregation of output and

other variables to estimate the total value for the entire manufacturing sector. The number
of plants ranges from .a low of 3,955 plants.in 1982 to a high of'6;044 plants in 1978. The data
contain inli"ormja,tion on fo;qign dwnership, assets, employment, deta,iled‘ cost information, location,
and prod;xct Idevst.inatic‘m (export/domestic). Respondents are guaranteed anonymity in responding
to the sufvey. | \

Since the industrial census gives the percentage of subscribed capital owned by domestic investors,
it is possible to derive the mean share of foreign investment by year, location, and sector. Table 1.1
shows the mean v}eighted share of FDI in manufacturing for selected years, using number of employees
as the weight (since foreign firms tend to be more capital intensive than domestic firms, the share
of foreign firms is significantly higher if weighted by physical capital). Table 3.36 shows that the
majority of foreign investment over 1975-89 has been in autos (machinery, transport and metal
products), basic metals (iron, steel, and aluminum), chemicals, and food and beverages.

Table 1.3 compares the performance of foreign and domestic firms in terms of their labor pro-
ductivity, export and import behavior, and wages. On average, foreign owned firms exhibited higher
labor productivity, a higher propensity to import as well as export, and paid higher wages than their
domestic counterparts. These results are ro'bust to corrections for size, capital intensity, and skill
composition of foreign versus domestic firms. These differences in labor productivity, which persist
even after controlling for differences in capital intensity, do suggest that foreign firms may exhibit

some sort of technological superiority. The next section examines whether any of this technological

?Venezuelan firms are classified by degree of foreign ownership into three types: national, with less than 20 percent
foreign ownership; mixed with 20 to 49.9 percent foreign ownership; and foreign firms, with maejority foreign control.
Until 1989, the Superintendencia de Inversiones Extranjeras (SIEX) exercised substantial discretion in regulating 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 the form of
direct investment registered with SIEX. Payments by a firm for its foreign partner's technology were prohibited, and
contracts that called for royalty or patent payments needed SIEX approval.

During the period from 1975 to 1989, foreign firms were discriminated against in a number of different ways. First,
they faced higher tax rates on corporate income-50 percent versus 35 percent for domestic firms. They were also
restricted from imposing

confidentiality and exclusive use of trade secrets in joint ventures. Finally, foreign firms were obliged to buy bolivares
at the official exchange rate rather than the free market rate.

In 1989, the restriction on profit repatriation was eliminated. Bureaucratic discretion was eliminated and SIEX was
authorized to reject foreign investment applications only if they did not comply with the sectoral restrictions discussed
above. When exchange rates were unified following reforms, the discrepancy between official and free market exchange
rates werc eliminated. The restrictions on use of confidentinlity and trade secret requirements are currently being
negotiated as part of agreements on property rights, and the differential tax rates between foreign and domestic firms
is addressed in pending tax legislation.
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- -advantage “spills over” to domestic firms.

| 14 Ev1dence of Spillovers

To examine whether foreign presence affects productivity, we begin with a production function for
domestic firms, with value-added Y a function of four inputs: skilled and unskilled labor, capital

and material inputs. For firm i in sector j at time ¢, this can be written as

Vi = A(j)eF(SKLy,UNSK Lie, My, Kir) (1.12)

The leve! of ‘productivity ‘i.s:"givfeh"by A(j)e, which is initially assumed to vary only across sectors
and across time #. If we assume a gcnetal Cobb-Douglas production function, we can derive the log

specification as

logYie = logA(j): + a1logSK L+
axlogUNSK L; + azlogh;, + aslogl;, (1.13)

To allow for imperfect competition, we do not impose the restriction that the coefficients on the
inputs are equal to their factor shares, nor do we impose constant returns to scale. This general
specification avoids some biases which may arise from calculating total factor productivity, captured
here by the exogenous total factor productivity measure A(j),.

Production is computed as the value of sales less the change in inventories, deflated by a four-digit
level production price deflator. Skilled and unskilled labor were measured as the number of skilled
and unskilled employees. Material costs were adjusted for changes in inventories, then deflated by a
production price deflator. Capital stock is the stoc]t of capital reported by each firm at the beginning
of the year, deflated by the GDP deflator.

1.4.1 The Impact of Foreign Investment: Reproducing Earlier Results

We begin the analysis by replicating tests performed by Globerman (1978) for Canadian data and
Blomstrom and Persson (1983) for Mexican data. By assuming that the productivity term A varies
with foreign presence in the sector, earlier researchers used output data at the sector level, with
the dependent variable being total output by domestically-owned firms in the sector, to estimate

essentially the following equation

logY; = Constant + oy log SKL; + alog UNSKL; +
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aalogM, 4oy log K; +osFSj+e 0 ot e (L14) s el

'-where F 'S5 is'the share of workers in sector J employed by forelgn-owned ﬁrms The coeﬂ‘ment ap lsﬂ o

mterpreted'as a measure of splllovers from forelgn presence onto domestlc total factor produchvxty,

and was generelly found to be posntlve, although not always 51gn1ﬁcant . '
We extend prevmus studles by estimating equatlon 1.13 for a panel of plants between the years
1976 and 1989 We a.ssume the productivity term A(j); has an exogenous component €;¢, a mean-

Zero ﬁrm-specxﬁc component n., a time-varying component D,, and varies w1th forelgn presence in

ogA(J),-, = COn'atang;D.}b,FS(j), tmbe . (119)

The forexgn share FS(J); is calculated annually as the share of the labor force emp]oyed by foreign
owned firms in four-dlglt sector j. Combining this specification of A(j)i¢ with equatlon 1.13 yields

the following estunat_mg egna_tron.

log Y = Constant + a3 log SK Li¢ + azlog UNSK L;y + ozlog M+
aglog K + asFS(j)g + agDy + ;i + €t (1.16)

This equation is estimated only for domestically-owned plants. Plants are defined as domestically
owned if the plant is 100 percent domestically owned over the entire sample period. We refer to these
types of firms as “Qlass 1” firms. Later in the paper, we examine the impact of foreign presence on
firms which were wholly domestically-owned for only a subset of the sample period.

Estimation results are given in the first row of Table 1.4. The coefficients on the inputs are all
positive and statistically.signiﬁcant, as expected. The coefficient on unskilled labor is three times
as high as for skilled labor, indicating the higher share of unskilled labor in total labor payments
in Venezuela. The coefficient on FS(j), is positive and statistically significant, and is consistent
with the evidence reported by eatlier researchers. The coefficient, 0.061, suggests that if the share
of labor employed by foreign-owned firms rose from 0 to 10 percent of the manufacturing sector,
output would increase by 0.6 percent. Since the specification controls for the impact on increases in
inputs on output, this .6 increase is a pure (total factor) productivity gain.

If foreign firms tend to locate in productive sectors, then estimates of the impact of foreign share
will be biased upwards. One way to correct for this bias is to introduce sector dummy variables.
This controls for unobserved productivity differences across industries, exploiting the time series to
identify the impact of foreign investment. The second row in Table 1.4 reports the estimation results
with the inclusion of industry dummies at the 2-digit level. With the inclusion of industry dummies,
the coefficient on DFI switches from positive to negative and becomes statistically insignificant. This
suggests that in our sample, the positive and statistically significant impact of foreign investment

using cross-industry data is not robust; we cannot distinguish between the hypothesis that foreign
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investment has positive spillovers on domestic firm productivity from the possibility that foreign

firms simply locate in productive industries.

The estimatés”for differences in productivity at the 2 digit indﬁstry l'evel,'how.evcr, mﬁy also be

subject to the type of bias discussed above. Again, foreign investment may be more attracted to

subsectors within each broad industry categofy which are most productive. For 'exam‘ple, witﬁiﬁ food
products, foreign firms may be attracted to the tobacco market, which may have achieved a higher
level of productivity than beverages. Furthermore, firm-specific differences in productivity coﬁld
also lead to biased estimates. We control for these potential biases by re-estimating equation 1.16,
subtracting from each variable the firm’s mean of that variable over the sample pe_riod. This within
_estimation approach eliminates any unobserved difference across firms or sectors which remain fixed

over time, yielding the modified estimaling equation

log Vit — log Vi, = o (log SK Ly — log SKL;.) + a2(log UNSK L;, — log UNSKL; )+
ocg(log My —log M;.) + as(log Kie — log Ki.) + as(FS(j)e — FS(j).) + (De — D) + & (1.17)

where the subscript i. indicates the mean over time for firm i.

Within estimates are reported in the third row of table 1.4. The results are dramatic; the
coefficient on DFI bec.omes even more negative and is statistically significant at the 1 percent level.
The coefficient, -0.174, suggests that an increase in the share of foreign investment from 0 to 10
percent of the manufacturing sector would be accompanied by a decline lin total factor productivity

of 1.7 percent.

1.4.2 The Impact of Foreign Investment: Exploiting Geographic Disper-
sion in Foreign Investment

As indicated in the model presented above, increasing foreign investment could be associated with

an average decline in productivity for firms in the industry and at the same time provide positive

benefits to those firms located near multinationals. We now broaden the analysis to examine the

impact of locating in an area with a high share of foreign investment, allowing foreign share to vary

both across industry j and region s. A, which will also vary across each region s and time period ¢,

can be specified as

log A(s, j)ie = Constant + by Dy + by FS(s, 7)¢ + a(s)e + mi + €it (1.18)

where a(s), is a mean-zero factor which varies across regions and over time, but remains the same

across all sectors. The “unadjusted” estimation will then be given by

log ;s = Constant + agIndustry(j) + o) log SK Ly + azlog UNSK Li; + a3 log M+
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oy log K.e + asFS(s, e+ aoDq + € (1. 19)

l'

vﬁwhere 'I ndustry(g) is dummy vanable mdlcatmg the ﬁrm s four-dlglt mdustry, and is lncluded to,
control for any mdustry-level factor ' R l '> o

If the locetlon-specxﬂc productrvrty term a(a); is correlated with forelgn share, F.S'(s, ])g would
over-estimate the nnpact of lpcatlon-specrﬁc foreign investment on productivity. For example, foreign
firms may be more attracted to regions which benefit from agglomeration economies; we would
observe a correlation between domestic productivity and foreign share in a location even in the
absence of sprllovers Based on the model presented earher in the ‘paper, vanatlons in product:wty‘
due to agglomeratlon economles or other regron-specrﬁc effects may be captured by levels in the real
skilled wage Includmg the log of the slulled wage for all industries in region s (log Wage(s),) in
the estrmatlon of equahon 1.19 would control for these locahon—specrﬁc productivity eﬂ'ects The

resultmg “adjusted” estimation equation is as follows

log Y;; = Constant + croIndustry(j) +oylog SK Ly + azlog UNSK Liy + ez log M+
aylog K¢ + as FS(s, ) + gDy + azlog Wage(s), + € (1.20)

Since foreign investment in any one four-digit industry is unlikely to significantly affect the skilled
wage for all industries in the region, the skilled wage will be independent of FS(s, j);.

Both foreign share and the skilled wage are calculated at the district level. Venezuela is divided
into 23 regions, which in turn are subdivided into districts. Regions may have several or as many as .
20 districts. In all, the total number of region-district locations adds up to 220 separate locations. In
a country one-third larger than the state of Texas, this indicates that the average district size is 40
miles wide by 40 miles long (1600 square miles). Table 1.1 shows the average share of labor employed
atA foreign owned firms and the standard deviation of this measure across region-districts. The size
of the standard deviations in table 1.1 indicates that foreign presence is not uniformly distributed
across industries and across regions. Figure 1, which plots the dispersion of foreign investment
across region-districts for each sector for 1985, shows foreign investment is not concentrated in a
few locations, but is geographically scattered ®. Most two-digit industries experienced an increase
in foreign investment between 1975 and 1988, with the exception of textiles and clothing.

Estimates of the impact of regional foreign share on domestic firm productivity are given in
Table 1.5. For both the adjusted and unadjusted estimates, the coefficient on foreign investment is
statistically insignificant, and when the real skilled wage is included, the value of the coefficient falls
to zero. The coefficient on foreign investment falls if the real wage is included, suggesting that foreign
investment is likely to locate in areas with highly productive skilled workers. We also experimented

with using other measures which might reflect location-specific productivity differences, such as the

8 Although the table shows industry values at the two-drgxt level, the regressions were estimated with all industry
variables calculated at the four-digit level.
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. :?’ﬁulr:\bet of firms in:each location, rent prices, and the industry-specific skilled wage in the location,
but the results were unchanged Although not reported in the paper, we also ﬁnd consmtently_
posmve and large locatlon-speaﬁc effects (as proxied by the real skllled wage) on domestlc factor
productxvnty - ‘ ’

The within‘estimates, w};ichb control for ﬁ‘rm-speciﬁc di‘ﬂ'efences in productivity, are reﬁérted in
‘the last row of Table 1.5. The within estimates support the results in the first and second Iows,
indicating no statistically significant impact of region-specific foreign investment on domestic firm
productivity growth. The magnitude of the coefficient is also close to zero; an increase in foreign
presence from 0 to 10 percent of the manufacturing sector would only increase TFP by 0.15 percent;

One way to interpret the negaﬁve impact of foreign share at tht;. sector level and the eséentiaﬂy
zero impact using ‘regional foreign share is to recall the mixed results outlined in the theoretical
model. The “competitive” effect suggests that domestic firms may be negatively affected by foreign
entry. If foreign entry reduces the market for domestic firms and drives them back up their average
cost curves (or reduces their revenues), this will appear at the aggregate, region-wide level. Estima-
tion which uses region-specific foreign share, on the other hand, is more likely to capture spillovers.
Particularly if demand shocks at the regional level can be diffused by selling on the national mar-
ket, region- specific estitnates are essentially capturing productivity spillovers. Yet both sets of
estilnates are a weighted average of competitive and productivity effects. Estimates at the sector
level give greater weight to competitive effects, while region-specific estimates give greater weight to
technology spillovers. This will become clearer later in the paper, when both the sector-wide and
region-specific foreign share variables are included in the same estimation (see Table 1.12).

Table 1.6 decomposes the impact of foreign investment on domestic firm productivity by man-
ufacturing sector. The third row of Table 1.4 and the second and third rows of Table 1.5 were
re-estimated by allowing the coefficient on foreign share to vary across sectors. In the first column,
which examines the impact of sector-level foreign share in a within estimation, the coefficient on
foreign share is negative in 5 out of 7 sectors. However, the coefficient is only statistically significant
(and negative) for food products. The second and third columiis, which report the impact of foreign
share at the district level, show that foreign investment generally had an insignificant impact on
domestic firm productivity. The only exceptions are pottery and glass, where foreign investment
had a large negative impact on productivity, and wood products, where its impact was large and

positive.

1.4.3 The Impact of Foreign Investment on Domestic Plants which Ex-

perienced some Foreign Ownership During the Sample Period

To derive the impact of foreign investment on domestically owned plants in Tables 1.4 and 1.5, a

number of observations were discarded. Plants which had a history of foreign ownership but were no
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‘:‘longer forelgn'owned as well as plants that would become the targets for foreign ownership in future
| penods were elrmmated from the prevrous sample (some 27 percent of the total domestlcally-owned
sample observatlons) These pla.nts wxll be referred to as “Class 2" plants Thls sectlon explores the
1mpact of forelgn share on Class 2 plants clunng the period when they were 100 percent domestlcally
owned.

Table 17 cemperes AGlass'2 demestic firms with domestic firms which had no foreign ownership
over the entire semple perlod- (Class 1 ﬁrms) Class 1 and Class 2 firms exhibit similar characteristics
in a number of respects mcludmg labor productivity, the share of skilled workers in their labor force,
the capltal- labor ratlo, and the share of foreign investment in the region where they are located A
value of 0. 99 for la.bor produetrvnty, for example, suggests that labor productivity in Class 2 ﬁrms
was only 1 percent lower than in Cla,ss 1 firms. .

Table 1.8 shows the unpact of sectoral foreign share on the productivity of Class 2 firms. Unlike
the results pr.esented earlier for Class 1 firms, foreign share exerts a large and statistically significant,
positive impact on the productivity of these firms during the period when they were 100 percent
domestically owned. Table 1.9 show the impact of each district’s foreign share on plant productivity.
When controls are included for region-specific productivity effects, the coefficient on foreign share
falls from 0.28 to 0.23. The within estimate is slightly lower, at 0.21, which probably indicates
that unobserved differences in firm-level and district-level productivity biased the coefficient slightly
upward. These results indicate that an increase in foreign share from 0 to 10 percent would raise
total factor productivity by 2.1 percent. ' )

Why do we get such different results across the two sets of plants? One possibility, raised in the
older literature on technology transfer, is that the gap between the technology used by foreign firms
and their domestic counterparts, may be too wider The “special” Class 2 domestic firms may be at a
higher technology frontier, more capable of exploiting their proximity to their foreign counterparts.
Another possibility is that the informal linkages between foreign firins and previously foreign firms
may be more important-managers and workers may be in closer contact between these two types
of firms. Yet another possibility is that there are special types of agglomeration economies between
foreign (or previously foreign) firms. This could be why multinationals may all locate in the same
areas (the macquiladoras in Mexico, for example), and could also explain why foreign firms are
receptive to the establishment of special industrial parks for multinationals or joint ventures-such
as the free trade zones in the Caribbean or foreign investment zones in China.

The impact of foreign share on Class 2 firms, disaggregated by manufacturing sector, is presented
in Table 1.10. The results suggest that the positive spillovers are not driven by unusually strong
eflects in only one sector. The positive impact of foreign presence is most significant in basic metals
(steel, aluminum) and machinery and equipment. These two sectors are also the most technology-

intensive of all the manufacturing sectors in the sample.
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Table 1. 11 decomposes Class 2 plants into two types: (1) plants which are included in the

. sample“.pno‘r. to becommg forelgn owned and (2) plants which were forelgn owned but are now fully
domestlcally owned. It could be the case that forelgn ﬁrms sunply locate in a reglon, identify the

most ptoductwe plants, and subsequently acquire them If this were the case, then we would get

the spunous result that forelgn investment positively aﬂ'ects domestic plant productivity. Table 1.11

shows that this is not the case. Almost all the plants in the sample fall into the second category:

plants with a history of foreign ownership. In addition, it is clear from the estimated coefficients

that the aggregate results for Class 2 plants are driven by the impact of foreign presence on plants

which were prevxously forelgn owned. Those plants which subsequently acqulred forelgn mvestment

did not exhlbxt any statlstlcally significant benefits from foreign ptesence during their "domestic”

phase.

1.4.4 Cbmbining Sector-level and Regional Foreign Share in the Same
Estimation
The theoretical model and the results presented earlier point to two, very different effects of foreign
investment on domestic plant productivity: a negative competitive effect, which could be due either
to domestic plant contraction; and a positive spillover effect, which occurs at the regional level.
Table 1.12 reports the results of including both the sectoral and regional foreign share in the same
estimating equation to separately identify the two effects. The aggregate results in the last row
show that for both Class 1 and Class 2 plants, aggregate (sectoral) increases in foreign investment
were associated with productivity declines, while region-specific increases in foreign presence were
associated with productivity increases. However, as discussed eatlier, the magnitude of the effects are
very different for the two types of plants. For Class 1 plants, the negative sector effect is statistically
significant and negative, while the positive spillover is small and insignificant. For Class 2 plants,
the negative sector effect is small and insignificant; the positive impact of foreign presence al the

regional level, however, is very large and statistically significant.

1.5 Conclusion

Using detailed panel data following more than 4000 firms from 1975 through 1989, this paper tests
for technology spillovers from foreign investment. .Facing fewer data limitations than any of the
previous studies, we reproduce earlier studies which estimated spillovers from foreign investinent
and show that the results are sensitive to the inclusion of industry-specific effects. We then estimate
a model which identifies the impact of foreign investment on domestic productivity by exploiting
the regional variations in foreign presence.

We first replicate Caves (1974), Globerman (1978), and Blomstrom and Persson (1983), who
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- 1f6ﬁrx‘d.pdsit;ive spillovers from foreign investment. Using a similar specification, we find that domestic

firms exhlblt lugher producthty growth in sectors with a larger foreign share. After _controlling .
| for 1ndustry-spec1ﬁc effects, however, the results suggest that foreign investment negatively affects
productivity growth of domestic firms. The difference between the two sets of estimates suggests
that foreign investors locate in more productive industries, biasing the coefficients on foreign share.
The negative spillover is consistent with our model, which posits that foreign entry reduces demand
for domestically-owned production, driving domestic firms back up their average cost curves.

We then examine the possibility that within each sector, domestic firms located near foreign firms
exhibit higher (or lower) productivity. The results suggest that foreign investment generally has no
positive spillovers on most types of types of domestic _ﬁrms located nearby. The only exceptions are
those domestic firms which were foreign owned in the past or will becéme foreign owned in future
periods. For these firms, the positive impact of foreign presence is large and statistically significant,
even after controlling for differences in region-specific productivity effects. The effects are large: a
ten percentage point increase in foreign investment in a location raises total {factor productivity by

2 percent.
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_Ta.ble 1.1: The Share of Foreign Direct Investment in:Manufacturing = .-
(percent weighted by number of employees)

ok Sector 1976 1981 1989

- Food Products 8 5 6
Textiles & Clothing 6 6 3
Wood Products 0 0 2
Paper & Publishing 10 11 9
Chemicals, Petrol 6 8 7
Pottery, Glass 6 8 7
Basic Metals T 6 12
Machinery 9 9 13

" Professional Equip ~ 8 10 4

Table 1.2: The Distribution of Foreign Ownership Across Sectors

Sector 1976 1981 1989
Food Products 24 15 19
Textiles & Clothing 16 14 6
Wood Products 0 0 1
Paper & Publishing 9 12 8
Chemicals, Petrol 11 17 14
Pottery, Glass 6 7 "6
Basic Metals 6 7 15
Machinery 26 28 31
Professional Equip 1 1 1
Total 100 100 100

Table 1.3: Comparison of Productivity, ExportiPerformance, and Wages Between Domestic and
Foreign-owned Enterprises in Manufacturing

Sector Output per Exports as Imported Inputs Real
worker percent of sales as percent of sales wages
31 Food, beverages 2.3* 0.5 4.4* 2.2%
32 Textiles 2.0* 2.8 1.2 1.6*
33 Wood products 1.1 0.0 4.3* 1.0
34 Paper products 2.8% 2.9 0.8 1.6*
35 Chemicals 1.7* 3.9* 1.9* 1.5%
36 Non-metal 1.6* 6.5% 4.0%* 1.7%
37 Basic metals 1.4 17.0* 2.0* 1.2
38 Machinery 1.7* 14.2* 3.1* 1.5*
39 Other mfg 1.5* 1.3 3.8* 1.4*
All sectors 1.8* 10.0* 2.7* 1.7*

Ratio of enterprise performance for firms with foreign ownership to domestically owned firms. A
firm is defined as foreign if more than 5 percent of total assets are foreign-owned. An “*” indicates
that the difference is statistically significant at the 5 percent level.
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Table 1.4: Impact of Sectoral Foféign Investment on Producti\;ity of Domestic Firms

Dependent Variable - Log Output Produced by Domestically-Owned Firms

Sample Independent Variables
Materials Capital Unskl Labor Skl Labor Foreign Presence
Without Industry Dummies 0.569 0.084 0.296 0.110 0.061
obs=35514 (327.0)  (59.2) (103.7) (44.7) (1.9)
With 2-digit Dummies 0.573 0.076 0.293 0.114 -0.028
obs=35514 (272.9)  (44.7) (84.8) (39.4) (0.9)
Within Estimation 0.525 0.041 0.221 0.094 -0.174
obs=35514 (189.3)  (19.8) (45.3) (24.0) (3.5)

T-statistics in parentheses. Domestically-owned firms defined as firms which had no foreign
ownership over the entire sample period. All regressions include annual time duminy variables.

Table 1.5: Impact of Regional Foreign Investment on Productivity of Domestic Firms

Dependent Variable - Log Output Produced by Domestically-Owned Firms

Sample Independent Variables
Materials Capital Unskl Labor Skl Labor Foreign Presence
Unadjusted 0.587 0.060 0.292 0.107 0.039
obs=34564 (277.6)  (36.1) (86.3) (38.2) (1.4)
Adjusted 0.585 0.060 0.290 0.106 -0.001
obs=34236 (275.5)  (36.2) (85.7) (37.9) (0.0)
Within Estimation 0.526 0.044 0.227 0.093 0.015
obs=34236 - (185.5)  (18.2) (46.0) (22.8) (0.4)

T-statistics in parentheses. Domestically-owned firms defined as firms which had no foreign
ownership over the entire sample period. All regressions inclnde annual time dummy variables.
Adjusted and Unadjusted regressions include 4-digit industry dummy variables. Regionally Adjusted
and Within regressions include the overall skilled wage in the region and electricity prices.

27




- Table 16 Impactof ;Féteigrt Investment on Domestic Productivity by Sector

Dependent Variable - Log Output Produced by Domestically-Owned Firms

Sector - : - Coeflicient on Foreign Share
: - Sectoral Foreign Share Regional Foreign Share
, o ... Within Estimates Adjusted Within
- Food Products -« =1 -0.277 0.048 1 0.056 .-
L S (3.6) (1.0 - (0.9)
‘Textiles & Clothing * 17~ 0.176 -0.198 0.037
e 7 (0.8) - (1.9) (0.2)
Wood Products ' -0.363 ‘ 10.588 0.662
(0.6) (2.7) (3.9)
Paper & Publishing 00.089 0.146 -0.138
T (0.3) (1.5) (1.2)
Pottery & Glass -0.050 -0.296 -0.252
(0.3) (3.2) (1.9)
Basic Metals -0.225 0.102 0.051
(1.2) (0.7) (0.3)
Machines & Equipment -0.128 -0.005 -0.013
(1.6) (0.1) (0.2)

T-statistics in parentheses. Domestically-owned firms defined as firms which had no foreign
ownership over the entire sample period. All regressions include annual time dummy variables. Ad-
justed and Unadjusted regteésions include 4-digit industry dummy variables. Regionally Adjusted
and Within regressions include the overall skilled wage in the region and electricity prices.
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Table 1.7: Comparison of Class 1 and Class 2 Domestic Firms

Class 1 = Domestic firms experiencing no foreign ownership over the entire sample period
Class 2 = Firms entirely domestically-owned this year but experiencing some foreign ownership
within the sample period

. Ratio of values for Class 2 firms relative to values for Class 1 firms -

" Sector — Ratio .
Labor Percent Capital-Labor Regional Foreign
\ Productivity  Skilled Ratio Presence
Food Products 0.99 0.95 1.00 1.02
Textiles & Clothing 0.99 0.97 0.99 1.49
Wood Products 0.99 0.91 1.05 0.96
Paper & Publishing 1.00 0.99 0.99 1.10
Pottery & Glass 1.00 0.94 1.02 0.99
Basic Metals 1.00 0.94 1.07 1.11
Machines & Equipment 1.00 0.96 1.03 1.06
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Table 1.8: Impact of Sectoral Foreign Investment on Productivity of Class 2 Domestic Firms

Dependent Variable - Log Output Produced by Domestically-Owned Firms

Sample Independent Variables
Materials Capital Unskl Labor Skl Labor Foreign Presence
Without Industry Dummies 0.574 0.089 0.295 0.115 - 0.072
obs=13425 (172.9)  (32.3) (52.5) (23.1) - (1.3)
With 2-digit Dummies - 0.581 0.084 - 0.290 .. - -0.119 0.025
obs=13426 - (170.9)  (29.5) - (49.9) - (23.5) - - (0.4)
Within Estimation , - - 0.578 - 0.085 0.288 0.119 - 0.146
_obs=13425 S (173.9) " (30.9) (50.5) (23.0) (2.6)

T-statistics in parentheses. Class 2 firms are defined as firms which are entirely domeétically-
owned this period but experience some foreign ownership within the sample period. All regressions
include annual time dummy variables.

Table 1.9: Impact of Regional Foreign Investment on Productivity of Class 2 Domestic Firms

Dependent Variable - Log Output Produced by Domestically-Owned Firms

Sample Independent-Variables
‘ Materials Capital Unskl Labor Skl Labor Foreign Presence
Unadjusted 0.601 0.067 0.280 0.105 0.277
obs=9968 (152.0) (20.8) (42.4) (18.6) (5.4)
Adjusted 0.600 0.067 0.279 0.106 0.229
obs=9968 (149.2) (20.8) (42.1) (18.8) (4.5)
Within Estimation 0.587 0.081 0.272 0.120 0.207
obs=9968 (150.5)  (25.5) (40.9) (19.8) (3.7)

T-statistics in parentheses. Class 2 firms are defined as firms which are entirely domestically-
owned this period but experience some foreign ownership within the sample period. All regressions
include annual time dummy variables. Adjusted and Unadjusted regressions include 4-digit industry
dummy variables. Regionally Adjusted and Within regressions include the overall skilled wage in
the region and electricity prices.
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Table 1.10: Impact of Foreign Inyestiuent on the Productivity of Class 2 Domestic Firms by Sector

Dependent Variable - Log Output Produced by Domestically-Owned Firms

Sector Coeftlicient on Foreign Share
Sectoral Foreign Share Regional Foreign Share
*Within Estimates Adjusted Within
Food Products -0.092 0.057 0.062
(0.8) (0.6) (0.6)
Textiles & Clothing 0.703 0.072 0.272
(4.5) (0.4) (1.2)
Wood Products -0.561 0.219 -0.308
(2.3) (0.4) (0.7)
Paper & Publishing 0.436 0.208 0.346
(2.0) (1.4) (2.3)
Pottery & Glass -0.096 0.354 -0.370
(0.4) (2.0) (L.7)
Basic Metals 1.685 0.892 1.032
(6.1) (3.7) (4.2)
Machines & Equipment 0.044 0.298 0.264
(0.5) (3.6) (3.0)

T-statistics in parentheses. Class 2 firins are defined as firns which are entirely domestically-
owned this period but experience some foreign ownership within the sample period. All regressions
include annual time dummy variables. Adjusted and Unadjusted regressions include 4-digit industry
dummy variables. Regionally Adjusted and Within regressions include the overall skilled wage in
the region and electricity prices.
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Table 1.11: Impact of Foreign Investment on the Productivity of Class 2 Domestic Firms by Sector:
Within Estimates

o Dé];exi&enf Vﬁriablgl Log Output Produced by Domestically-Owned Firms

Sector Coefficient on Foreign Share
Prior to Foreign After Foreign
Ownership (obs=470) Ownership (obs=12955)
Sectoral Regional Sectoral Regional
: Foreign Share Foreign Share Foreign Share Foreign Share
Food Products -0.125 1.611 -0.089 0.058
(0.2) (1.2) (0.8) (0.5)
Textiles & Clothing 1.941 -12.729 0.707 0 0.297
(0.6) (4.0) (4.5) (1.3)
Wood Products -0.231 -118.331 -0.544 -0.274
(0.0) (0.7) (2.2) (0.6)
Paper & Publishing -1.302 0.907 0.433 0.334
(0.8) (1.4) (2.0) (2.2)
Pottery & Glass 0.706 -0.554 -0.088 -0.352
(0.8) (0.7) (0.4) (1.6)
Basic Metals 7.276 4.863 1.665 1.002
(1.6) - (2.3) (6.0) (4.0)
Machines & Equipment -0.203 ., 0.378 0.839 0.251
(0.3) (1.2) (0.4) (2.8)
All Sectors -0.252 0.370 0.148 0.201
(0.6) (1.4) (2.5) (3.5)

T-statistics in parentheses. Class 2 firms are defined as firms which are entirely domestically-
owned this period but experience some foreign ownership within the sample period. All regressions
include annual time dummy variables. Regional regressions include the overall skilled wage in the
region and electricity prices.
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Table 1 12: Combined Regressxons of Sector and Regional Foreign Share: Wltlun Eshmates

Class 1 = Domestlc firm A*expenencmg no foreign ownership over the entire sample penod
Class - 2 =, Fu'ms entuely" omestlcally-owned this ‘year but experiencing some foreign ownerslup
within the sample penod :

Dependent Variable‘- Log Output Produced by Domestically-Owned Firms

Sector Coeflicient on Foreign Share
' _ Class 1 (obs=34236) Class 2 (obs=9828)
Sectoral Regional Sectoral Regional
Foreign Share Foreign Share Foreign Share Foreign Share

Food Products ' -0.349 0.082 -0.022 0.062
(4.3) (1.3) (0.2) (0.6)
Textiles & Clothing 0.028 0.037 -0.127 0.285
(0.1) (0.2) (0.7) (1.2)
Wood Products -0.622 0.681 0.235 -0.320
T (1) (4.0) (1.4) (0.7)
Paper & Publishing 0.159 -0.149 -0.305 0.344
: (0.5) (1.3) ©(1.3) (2.3)
Pottery & Glass , -0.046 -0.252 0.174 - -0.370
(0.3) (1.9) (0.9) A (1.7)
Basic Metals -0.174 0.059 -0.204 1.027
(1.0) (0.3) (0.6) (4.2)
Machines & Equipment -0.131 0.005 -0.248 0.265
(1.6) (0.1) (1.9) (3.0)
All Sectors -0.205 0.033 -0.063 0.208
(4.1) (0.9) (1.0) (3.7)

T-statistics in parentheses. All regressions include annual time dummy variables, the overall
skilled wage in the region and electricity prices.
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Chaptér 2

Human Capital, Labor Turnover, and Direct Foreign Invest-
ment: Wage Differences Between Foreign-Owned ‘and Do-

mestic Firms

The industrial organization motivation for direct foreign investment in manufacturing suggests that
through experience, multinational corporations gain possession of intangible “assets” which allow
the firm to produce more efficiently!. The asset may be a specific patent or technology, or it may
be more elusive such as marketing or managerial skills, upstream and downstream linkages, and
reputation. Since the asset is embodied in the labor force of the firm, markets for such intangible
assets are likely to be imperfect. To capture the full rate of return on the asset through international
arbitrage, the multinational must invest directly in countries in which the asset is most valued, since
the firm is unable to sell the asset to domestic firms who may be better informed about local market
conditions. Direct foreign investment (DFI) is a channel through which firm-specific knowledge
combines with low-wage labor to obtain the highest international rate of return in the face of market
imperfections for intangible assets.

If an intangible asset accompanies physical capital when DFI takes place, value is created above
the return to the physical capital alone; gains from trade are realized, with DFI representing trade
of the ihtangible asset between the asset’s owners, the multinational, and the asset’s users, domestic
labor. In considering the welfare effects of DFI on a host economy, one important aspect is how the
surplus from DFI is divided between foreign capital owners and domestic workers.- Does the host
economy retain some of the surplus in the form of higher wages, or is the surplus captured by foreign
capital owners through repatriated profits?

There are two primary channels through which surplus is potentially captured by domestic labor;
either directly through higher wages paid by foreign-owned firms to their employees, or indirectly

by DFI’s increasing labor demand and raising domestic wages for all workers. I focus on the direct

!Hymer (1960), Kindleberger (1969), Caves (1971); see Greico (1986) and Helleiner (1989) for surveys.
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R ch‘a’ﬁn‘el

, ompanng wage behaﬂor in fore]gn-owned ﬁrms relative to"their domestlc counterpatts
In partlcular, 58 examme the fact that forelgn owned ﬁtms pay substantmlly ]ugher wages to their

| emp]oyees than 51mllar domestlc firms

Several reasons have been suggested for higher wages observed in forelgn ﬁrms The first relates S

to-the manner in which the intangible asset of a foreign firm spills over onto the workers it employs
As workers at the foreign firm become more productive with experience, their wages rise relative to
workers at domestic firms. A second explanation relies on labor turnover being more costly to the
foreign firm than for the domestic firm; foreign firms pay higher “efficiency” wages to reduce costly
turnover. AA final explanation is that foreign firms may employ better ‘workers than the domiestic
firms. If worker quality is observable to the firm but not to the ecohometrician,hud {foreigh‘ﬁrms
have a technological preférence for more experiénced workers, wage differences may abpear even if
there is no difference in firms’ wage behavior. I test among these explanatlons for obsetved ‘wage
differences, finding evidence - supportmg differences arising from human capital formation within

foreign firms, and that foreign ﬁtms limit human capital spillovers through efficiency wages.

2.1 The Importance of Direct Foreign Investment in Em-
ployment

Are the effects of DFI likely to be large? Aggregate employment numbers suggest that the impact
of multinationals worldwide are likely to be small; in 1985, only 65 million workers were employed
directly by multinationals, or about 3 percent of the work force (UNCTC, 1988). This foreign
presence is concentrated in developed countries, as only 1 percent of developing country workers
were employed by multinationals. These numbers could understate the impact of DFI on domestic
labor in developing countries for two reasons; DFI is not uniformly distributed across countries or
regions, but tends to concentrate in particular countries, and in particular regions within a country;
and partial foreign ownership is often accompanied by substantial foreign control.

Direct foreign investment is mostly concentrated in a few countries. In 1982, a third of the
entire stock of DFI in developing countries was located in the three countries Brazil, Mexico, and
Singapore (IMF, 1985). The share of labor in these countries employed by foreign firms is quite
high; around 20 percent for Mexico and Brazil (United Nations, 1983). The impact of DFI will be
of more interest in Indonesia, where the average ratio of DFI to GDP from 1971-81 was 1.09, than

. in Ecuador, where the ratio is 0.02 (Edwards, 1990).

Within countnes, DFI is not uniformly distributed across districts, but is nonexistent in many
regions and highly concentrated in others. This is observed in the distribution of foreign relative
to total manufacturing employment across regions in Venezuela in the mid 1980°s. Foreign firms

account for a significant portion of the district’s employment in a number of districts; the standard
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- :?’_'devia.t'ioh;rfq[ i:qr.e__i“gfni,_._sl@'arc‘ojr‘erf‘dis‘tricts is 20 percent c_o;npared toa mean of 4.6 percent. Theimpact -
of DFI onl fhgée_fegiqns surely exceeds the impact suggested by the foreign presence in the‘ country
as a “'r‘lilole. o - ‘ .

If the intangible asset being transferred through ownership is m.anageria'l skills, production tech- -
nologies, etc., the relevant measufe of a firm’s “nationality” is the degree to which its activities
are controlled by foreigners. The share of foreign ownership is likely to underestimate the impact
of DFI, since in practice control by foreigners is believed to exceed foreign equity ownership .where
assistance in risk-sharing or information concerning the local environment is required by the multi-
national (Cave_s 1982, p.88-89)2. Table 2.1 shows shares of sales and inputs for foreign-owned firms
in manufacturing in Venezuela. . Foreign capital represents only 10 percent of the meanufacturing
capital stock and employs only 10 percent of the skilled labor in 1976-78. However, firms with some
foreign ownership account for 28 percent of the capital stock and employ 24 percent of the skilled
labor force. If substantial foreign control accompanies foreign capital, the share of foreign ownership

will significantly understate the degree to which the foreign asset effects the domestic labor force.

2.2 Evidence of Wage Differences Between Foreign-Owned

and Domestic Firms

One of the channels through which the gains from DFI are transferred to domestic workers is wages
paid by foreign-owned firms relative to those paid by domestic firms. It is a well established fact
that in developing countries the average wage at the multinational is higher than at domestic firms.
Jenkins (1984) reports average wages for multinationals in Latin America to be 40 to 80 percent
higher than wages paid at domestic firms (p.169). There is some question as to whether wage
differences owe themselves to nationality of ownership or whether multinationals simply exhibit
characteristics of high-wage firms; they tend to exist in high wage industries, have higher white-blue
collar labor ratios, and are larger than domestic firms. Do multinationals pay higher wages once
accounting for these characteristics?

A number of studies suggest that foreign ownership does result in higher wages paid to domestic
employees in developing countries. Willmore (1986) compares foreign and domestic firms in Brazil
matched by size within four-digit manufacturing SIC industrial classifications. His findings suggest
that wages paid by foreign firms are 31 percent higher for management workers and 19 percent higher
for production workers. These results are confirmed statistically by Lim (1977), who finds higher
total benefits extended by foreign firms in Malaysian manufacturing. In surveys of firm behavior,

Reuber (1973, p.175) reports that a small majority of multinationals in LDCs pay the prevailing

2The US Department of Commerce considers an investment direct if foreign ownership exceeds 10 percent by e
single investor. N
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wage,butthatalmost half pay wages considerably higher than the market wage. Markensten” -
‘estimét_e'é" s_WéaiSh ‘inultinationals in India pay roughly 25 percent higher wages than comparable
domestic firms (p-126). Mason (1973) also finds higher wages for foreign firms in the Philippinés
and in 'Me-kicoi. o ' ' o
: Usiné plant-level manufacturing data for Veﬁezuela, I estimate wages for skilled labor as a furn’c-' ‘
tion of foreign ownership over the years 1975 through 1989. The results, presented in ‘Table 2.2,
confirm the majority of previous studies that foreign-owned firms pay higher wages. Wage dif-
ferences “betwéen fof_eign and dqmestic firms are roughly 50 percent. These differences remain even
after coﬂtioﬂing f6r‘indﬁ§try,'si'z'e,: and capital-labor ratio; foreign firms pay 18 percent higher skilled
wages _‘thtvin:_‘do'n‘iebst_ic‘_ﬁ;x-n‘s of thé same four- digit industry, size, and technology. It does not seem to
matter whether the firm has'a majority or minority foreign 6wnership share; wages differences are
comparable for majority-owned foreign firms and those with only partial foreign ownership. Higher
wages for foreign firms are observed across all but a couple industries, as Table 2.3 demonstrates.
There are exceptions to the finding that foreign firms pay higher wages. Jenkins (1984) argues
that higher waées by foreign firms in Peru are attributable entirely to their larger size (pp. 169-
70). Cohen (1975) finds that for a small number of firms surveyed in Singapore, domestic wages
also exceeded those paid by multinationals (p. 115). Cohen attributes his findings to these firms

producing primarily for export.

2.3 Evidence of Human Capital Formation in Foreign-Owned

Firms

One of the suggested benefits of lnultinatiOI;a] firms in developing countries is the “externality
arising from training received by employees who later leave the firm.." (Lall and Streeten, 1977,
p-57). There is ample evidence that multinationals engage in substantial amounts of human capital
formation. Reuber finds that multinational accounting and cost control systems and marketing
skills accompanied physical capital in about half the foreign investment projects he examines in
developing countries (p.198-9). He also finds that foreign firms were strongly committed to technical
training within the firm, training for local suppliers, and training in markeling, distribution, and
service, primarily in an effort to reduce reliance on more expensive expatriate employees (p.202).
This is especially true for highly skilled workers. Firms typically engaged in the practice of training
using expatriates and gradually replacing them with less expensive domestic workers; in the projects
reviewed by Reuber, the share of domestic skilled employees nsed by foreign firms went from 56
percent to 73 percent in three years. Stewart cites evidence supporting foreign firms’ use of trained
domestic skilled labor to replace expensive expatriate personnel in Indonesia (p.80). Goncalves

(1986) compares foreign and domestic training behavior in Brazil, finding that foreign firms provide




sigﬁiﬁcggﬂy;mqré.frai_ning and technical support than domestic firms, even after co_ntrolling for
ihdustry. Training in foreign firms need not be forinal; Rhee and Belot (1989) provide numerous.
case studies of industry growth in developing countries in which domestic employees learn during
employment at for‘eign-owned\ﬁrms. These workers then go on to ﬁrork for competing domestic firmns
or start their own firms.

Human capital formation at domestic firms is consistent with rough total factor productivity
~ calculations. If human capital accumulation is important, either through training or through learning
by .doing, there should be observable differences in total factor productivity grpwth'bet.ween foreign
and domestic firms; human capital is being accumulated at a faster rate within the 'forvéi.gn firm will
cause total factor productivity growth to be higher for foreign firms than for comparable domestic
firins. This is observed for TFP calculsitions for Venezuela over various periods. The results of these
TFP calculations are displayed in Table 2.4 . Table 2.4 reports the rate of total factor productivity
growth both for the ten year period from 1978 to 1987, and for average TFP growth from 1976
to 1984. TFP growth was over twice as high for output produced by foreign owned firms than for
domestic output; These observations are consistent with human capital formation (whether specific
or general) within foreign firms. |

Is training or learning by doing an explanation of wage differentials observed between foreign and
domestic firms? While workers may become more productive through being exposed to the foreign
firm’s intangible asset, this will not necessarily result in higher wages paid by the foreign firm. If
the productive knowledge is specific to the firm, foreign firms need not pay wages different than
the going market wage. In the benchmark case (competitive labor markets, flexible wages, perfect
information), foreign firms could retain the entire surplus produced by specific human capital and
still fulfill their demands for labor. If, on the other hand, the training raises the worker’s value
outside the foreign firm, a single multinational in a competitive labor market could require workers
to pay for the geﬂeral component of training in the form of lower “apprentice”™ wages during the
training period. Wage differences depend on the degree of labor turnover from foreign firms; if
turnover is high follov\;ing the apprentice period, wages observed within foreign firins would actually
be lower than those observed in domestic firms. The following framework considers more explicitly

the interaction between human capital formation, turnover and wage differences.

38



2.4 . A-Model of Human Capital Formation, Turnover, and
Wages

2.4.1 Wage Behavior with Exogenous Turnover

Here I develop a framework analyzing training benefits from multinationals, turnover, and relative
wages. To focus attention to factor markets, I restrict analysis to partial equilibrium, in which firms’
existence is exogenous. Domestic firms produce using only labor with a constant marginal product.
Labor markets are competitive, with wages determined by the marginal product of labor at domestic
firms. | _

Labor demands of both domestic and foreign firms are exogenous and ate assumed to have no
impact on wages; I postpone discussion of the effects of DFI in general equilibrium until section 2.5.
Foreign firms take wages as g{ven and set their wage in reference to the market wage; it is assumed
that all foreign labor demands can be satisfied Aprovided workers are paid a wage such that they are
indifferent between working at the foreign firm and a domestic firm.

Each worker lives for two periods. In the first period, workers produce m, per labor unit whether
working for the foreign firm or the domestic firm. If the worker works at the domestic firm, his
product in the second period is m3, while if he works for the foreign firm, his second period marginal

product is M, at the foreign firm and
TMz + (1 - 7)me 0>+v<1 (2.1)

at the domestic firm, such that M, > m,;. The higher marginal product reflects the “training”
benefits of foreign firms; workers learn from their access to the foreign firm’s intangible asset. The
coefficient v measure the transferability of learning to domestic firms; human capital is entirely
general when v = 1 and is entirely specific to the foreign firm when ¥ = 0. Training is assumed to
take the form of learning by doing, and is costless to the firm; however the results do not change if
training is costly to the firm.

Outside the foreign firm, tﬁe worker is always paid his marginal product; employed at domestic
firm he receives m; the first period, m; the second period if he spent his first term at a domestic
firm, and ¥Ma + (1 — ¥)m; if he spent his first learning at the foreign firm and is “experienced”.
Employed at the foreign firm, the worker is paid m; — p the first period, where p will be determined
endogenously. In the second period, the foreign firm has no choice but to pay the worker, who will die
after period two, his full marginal product m, if the worker is “inexperienced” and yM, + (1—9)m,
if he is “experienced”.

The variable p is determined such that workers are indifferent between spending their first period

at a domestic firm receiving lower wages in period two, and learning at the foreign firmn in period one
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' -‘ii:';}enjo’yixig' .l}i"g?l‘@;-:'lynges:in period two. The risk neutral worker is indifferent between the two choices

when

my —p+ B(yMz + (1 — y)mz) = my + fm, (2.2) -

where 8 < 1 determines the rate at which the worker discounts future income. Elastic labor supply

insures that

p = Py(M; — my) >0 (2.3)

In this simple framework, workers “purchase” the foreign firm’s intangible asset at its full net present
value by aécepting a lower wage in the first period. The accumulation of human capital is entirely
financed by thg.worker through the lower “apprentice” wage. The implication that learning at
foreign firms does not raise worker welfare should not be taken too seriously, since an artifact of
the model setup is that workers always bid away welfare gains to the point of indifference. A richer

framework is needed to isolate the factors which affect how the surplus of DFI is divided.

Foreign and Domestic Wage Differences

“Apprentice” wages do not imply observed wages should be lower at foreign firms. Foreign firms
could choose to hire relatively more “experienced” workers than domestic firms. But even with
similar composition of workers, wages may still be greater at foreign firms. Let both foreign and
domestic firms employ the same fraction of “young” and “old” workers. Wages at the domestic firm

w and at the foreign firm w* are given by

w* =my — By(M; —m3)) + amy + (1 — a)(yM; + (1 — v)m;)
w=my + af(vyM; + (1 —v)m3) + (1 — af)m, (2.4)

where « is a measure of labor turnover, representing the probability that an experienced employee
exits the foreign firm, and 6 is the ratio of foreign to domestic labor demand. For now « is assumed

to be exogenous. From equation 2.4, the observed wage at the foreign firm is greater than at the

domestic firm if
1-0

a < m (2.5)

From Equation 2.5, higher rates of turnover reduce the chance of seeing higher wages at foreign
firms; workers learn at foreign ﬁrm:e,, receiving the lower apprentice wage, and then leave to work for
domestic firms, where they receive their higher marginal product. Likewise, large foreign presence
(given a rate of turnover a) increases wages at domestic firms, as experienced labor spills over
into the domestic sector. High discount rates (low §) increase the wages at foreign firms, since high
discount rates result in a lower asset price p for human capital; an increase in the discount rate would

raise actual wage payments by foreign firms relative to the net present value of wages foregone by
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Note tl\at rela.tlve wages are independent of whether humun capital is specxﬁc or general. The
exceptlon is 11' human capital is entlrely specific (1 = 0), in wluch case wages must be equal. As
general human capltal mcreases, both the pnce of the “asset" of workmg at tlle forelgn ﬁrm (p)
and the payoﬂ' of the asset (ﬁ-y(Mz my)) i mcrease, whether wages at the forelgn firm are larger
- depends only on the rate of mobility relative to the discount rate and the foreign presence expressed

in equation 2.5.

Human Capital Spillovers from Foreign-Owned Firms

The impact of foreign firmms on domestic wages given constant labor demand (domestic wages relative

to wages in the absence of DFI) is defined as the wage “spillover” from DFI, and is given by

A =w—(my +my) (2.6)

and from equation 2.4, is given by

A = aby(M; — m;) (2.7)

The spillover increases with turnover, with the foreign presence 8, and with the amount of general
capital accumulation. This spillover represents an increase in the average level of human capital

employed by domestic firms.

Wage Behavior with Uncertain Transferability of Human Capital

Foreign entry often occurs in industries in which domestic firms have no productive experience. In
these industries, whether human capital gained at the foreign firm can be transferred to domestic
firms may be uncertain. If workers are risk averse, they will not be willing to entirely finance human
capital accumulation which is expected to be general but for which the transferability is uncertain.
In response to uncertaint'y, wages will rise at foreign firins relative to domestic firms.

Using the same model as above, the effects of working at a foreign firm are assumed unknown to
the worker; if workers are employed at the foreign firm in the first period, their marginal product in

the second period outside the foreign firm is
My + (1 - 5)ms (2.8)

where ¥4 is a random variable with a mean 7 and a variance ¢2. The indifference condition for

workers is now

my — p+ BEu(YM; + (1 — 7)mz) = my + fm, (2.9)
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-+ -where E'u() is the expected utility of period two income, and is given by

Bu(3Ms + (1~ §)ms) = M, + (1 —A-,)mz —r(c?) (2.10)

‘with r(o?) refiécting the risk preinium requixed'by the worker. The indifference condi;ti-on yields the

asset price for working in the foreign firm

p = B(3(M; — m3) — r(o?)) (2.11)

which is non-negative since the distribution of % is bounded below by 0.
The mean wages observed at the foreign and domestic firms, again assuming equal shares of old

and young workers, are
w' =my — B(F(Mz —m,) — r(0?)) + amy + (1 — a)(7M;z + (1 — 7)my) (2.12)

w=my + (1~ ab)m; + af(FM; + (1 — ¥)m,)
Wages are observed to be greater at foreign firms if and only if

1-B(1— )

 Y(Mi=m3)
1+86

a < (2.13)

Increasing the variance of the wage distribution relative to the expected difference in wages increases
the foreign wage relative to the domestic wage. Foreign firms can be induced to finance part of general
training if there is uncertainty in the outcome, since the asset price for the foreign firm’s human
capital will be driven down by uncertainty until the rate of return equals the risky rate of return
in capital markets. The expected wage spillover, however, does not change with uncertainty; the

amount of human capital which reaches domestic firms is the same on average.

2.4.2 Wage Behavior with Human Capital Formation and Endogenous

Turnover

I now consider the interaction of human capital formation in the foreign firn and labor turnover
when turnover depends on the wage paid by foreign firms. If turnover is costly to foreign firms,
and they can reduce turnover by raising their wage, they may be induced to pay “elficiency wages”
such that the cost of increasing wages is offset by the benefits in terims of reduced turnover (Stiglitz
(1974); Salop and Salop (1976)). I will show that an increase in specific capital formation will
prompt foreign firms to offer a higher wage, reducing turnover and general human capital spillovers,

and increase the wage differential between foreign and domestic firms.
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IR -';‘;Aééﬁiiié:the"salme model as in section 2.4.1, but with risk neutral workers; a worker who spends

his first term at the foreign firm has a marginal product of M, in his second term within the foreign

firm. If hé]eaves the foreign firm in period two, his marginal proc_lilct at the domestic firm is
-‘“‘7Mz‘ + (1 — ¥)m; | | (214)
where ¥ is a random variable with mean ¥ and variance o2, with the resulting mean wage given by
p=3M;+ (1 —§)m; | ‘ T (2.15)

Worket_ mobility from the foreign firm is determined by competing opportunities at domestic
firms. Follbwing the completion of the first term at a foreign firm, the foreign firm offers the worker
a wage for the second terin. Workers stay at the foreign firm if the realization of the workers wage
outside the firm, determined by ¥, is less than the foreign firm’s offer.

The foreign firm offers a wage 1 in period two that balances the costs of the higher wage bill
with the benefits of reduced mobility. Workers are assumed to leave if their outside wage exceeds
the foreign firm’s wage offer. The probability of a worker leaving the foreign firm determines average
mobility, and is given by

o= a(d — p) a' <0 (2.16)

The benefit to the firm of reduced turnover is the specific human capital which is preserved. The
firm chooses i to solve

mazy (1 — a(w — p))(M; — 0) (2.17)

The wage which solves equation 2.17 is implicitly defined by

o (My—%)+(1—a(b—p))=0 (2.18)
and is the wage such that the preserved specific human capital from lower mobility is offset by the
cost of higher wages for the remaining workers.

Now consider the effects on wages and mobility of an increase in specific capital, holding general
capital constant. This is expressed as an increase in M; holding i constant. From equation 2.18,
the implicit function theorem yields

dw o

= <

= - 2.19
dﬂlz (.nfz - ﬁ:)a" - 2a’ ( )

N =

provided the probability of turnover is declining at a decreasing rate. Equation 2.19 indicates that

firms are willing to raise wages partially. to prevent specific human capital from being lost. The
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in ;la_bpr moblhty away from foreign firms.
‘Foi'eig‘n';nl'&}.ljomgé*sl;i_é ngé jD_iﬂ'erencés

Equatlon 2. 19 implies that forelgn wages relative to domestic wages must rise in response to an

increase in‘specific human capltal The difference in wages with endogenous mobility will be
cw'—w=—ptamy+ (1 - a)d— (1 -ab)m; — abw, (2.20)

whete wy is the second penod wage outside the foreign firm and is given by the conditional expec-

tatlon

E(7M2+(1— Symy | b <M+ (1—T)ms)  (221)

and increases with an increase in 1. The asset price p with endogenous mobility is
p = B(aws + (1 — a)1d) (2.22)

To focus on the unique wage effects of an increase in specific capital on wages when mobility is
endogenous, assume the net present value of working at the foreign firm equals the actual value of

wages paid to the higher human capital, so that 8 = 1. Equation 2.20 simplifies to
w'—w= -my + a(l + 9)(171,2 - ‘wz) (223)

Differentiating equation 2.22 gives

d(w* — ) dwz di

Wages at the foreign firm increase relative to the domestic firm since the increase in specific human
capital induces foreign firms to reduce the spillover by raising wages. This increase depends on the
size of the spillover, which in turn depends on foreign presence 6.

Human Capital Spillovers from Foreign-Owned Firms

An increase in specific human capital, holding constant the amount of general capital produced
within foreign firms, reduces the average amount of the human capital which spills over to domestic

firms if mobility is endogenous. Spillovers are given by

A = fo(w; — my) (2.25)
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W]{ﬂg‘.ﬁé*ﬁi‘i;éé_fﬁlf'e?ﬂ%peéiﬁc capital is increased, mobility from foreign firms falls. It can be shown

vut.hatl..thils fall in mobility from a decline in o more than offsets the wage increase, résixlting in a
dec:liﬁe"i_n;h‘ii.nihn";:apital-'spi].love_rs t;o domestic firms. This is bé_cause‘ although the total stock of*

"speéiﬁc c"abiié.l produced by forei'gn firms increases, the total stock of general capital is constant.
Since the number of employees retained by the foreign firmn rises with ¥, as does the general capital
per employee retained (an increasing function of @ — ), the general human capital per employee

arriving at the domestic firm must fall with an increase in specific capital.

2.4.3 Limited Evidence on Human Capital Formation, Wages and Turnover

" As prev'iou'sly‘-‘dijscussed in section 2.3, there is ample evidence that foi:eign firms engage in training
and human capital accumulation. Are the effects of this accumulation significant? The prediction
that increasingly specific human capital results in lower turnover rates and higher wage differentials
is consistent v;'ith findings on turnover. There is evidence that turnover of skilled labor is very costly
to foreign firms; several studies confirm that foreign firms routinely import skilled expatriates (at
an estimated eight times the cost for a comparably skilled domestic employee) to train domestic
employees for skilled positions; firms try very hard to prevent those workers from subsequently
leaving (Reuber, Stewart). Consistent with the endogenous turnover model, spillover from foreign
firms is observed to be much lower for skilled workers than for unskilled (Reuber, 1973), and wage
differentials between foreign and domestic firms are substantially larger for skilled workers than for
unskilled (Willmore, 1986). If a foreign firm’s intangible asset is more transferable to other foreign
firms than to domestic firms, mobility should be high between foreign firms relative to mobility from
foreign firms to domestic firms. Stewart finds this to be the case for Indonesia, where turnover among
multinationals is very high, but turnover from foreign firms to domestic firms is comparatively low
(p-95). Cohen cites evidence of mnoderate turnover from foreign firms to domestic firms, observing
that a third of Korean firms and a fifth of Taiwanese firms surveyed employ 10 to 50 percent

employees with former experience at a multinational.

2.5 Wage Differences from Unobserved Worker Heterogene-
ity

One explanation for observed higher wages at foreign firms suggests they are caused entirely by a
foreign preference for “better” workers, where differences in wages owe nothing to human capital
accumulation within foreign firms. If workers are paid according to their abilities and foreign firms
have a preference for better workers, foreign firms will pay a higher wage per worker than domestic

firms. Foreign firms have generally employed a higher proportion of skilled to unskilled workers
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’ I.',...'(Wlllmore, 1986), patt of whlch ‘may be related to teclmologlcal cholce by foreign firms (Goncalves,--
1986). If forelgn firms also have a preference for better workers wrthm skill categones and these
E dlﬁ'erences were observable to ﬁrms but not to the econometncran then higher wages in foreign firms
will reﬂectv_-_forelgnvﬁrms bidding away the “best”. workers from domeshc firms. If worker ability or -
experience were accounted for, the wege discrepancy would disappear. .

To illustrate this, the difference in relative wages between foreign and domestic firms can be
characterized as

w—w=(6-6)(w, ~wn)+ 2 (2.26)

where w, is the wage paid to rhere producti\re workers,: w',,‘ the wage for less provducti-ve workers, ]
and §* are the share of domestic and foreign’s workers who are more productfve, and T is any of
the explanations for highl&r wages discussed earlier such as human capital accumulation at foreign
firms. Differences in shares of good workers can lead to wage differences even if T = 0.

One can exaniine the impact of DFI on domestic wages to determine the importance of unobserved
worker heterogeneity in explaining differences in wages between domestic and foreign firms. In
particular, if domestic wages fall with an increase in foreign presence, foreign firms must be bidding
away better workers from domestic firms. Using the definitions in equation 2.26, changes in the level

of domestic wages are given by
dw = (1 — é)dw, + §dw, + (v, — w,)d§ + dA (2.27)

where A represents the human capital “spillover” from DFI discussed in the previous sections; if the
nurnber of workers who obtain human capital and leave the foreign firm to work for domestic firms
increases, dA will be positive. Direct foreign investment will affect domestic wages by affecting the
partial derivatives in equation 2.27.

Suppose an alternative technology to that used by foreign firms exists for domestic firms. If
this technology is less intensive than the foreign technology in the use of “good” labor and more
intensive in the use of less productive labor, foreign investment is comparable to a shift in technology
towards more productive labor for the good produced by foreign firms, resulting in a reorganization
of factors and a shift in equilibrium wages. Accompanying this shift might also be an increase
in total factor productivity either from the firm’s intangible asset or from the higher capital-labor
ratios characteristic of foreign firms. The wage response in equation 2.27 to foreign entry can be

characterized as

dw=(1- 6)(dw" da, + ‘;’;’ﬂ db,) + 6(dw- %db,) + (w, — wn)d6 +dA (2.28)

where da, and da, are relative demand shifts for less and more productive workers, and db,, and db,
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QRS i'ﬁie'inbfé&ées"?ijniﬂérfland from total factor productivity increases accompanying foreign firms. The -
derivatives in equation 2.28 from the shift in technology towards more productive labor have the

following’l .signs__w _
e o dwn

. da, - <0 o .T ‘ (2.29) |
Z‘;:‘ db,, >0
‘fi_‘l""idb, >0
(w, — w,,.)d6 <0
da >0

Relative demand shifts away from less productive to more productive labor reduces wages for less
productive labor and raises wages for more productive labor in general equilibrium (da, < 0). At
the same time, higher productivity may raise all labor demand (db, > 0 and db, > 0). Foreign entry
means less of domestic firms’ labor will be “productive” (d6 < 0). As discussed in earlier sectlions,
DFI could result in a human capital spillover for labor employed by domestic firns (dA > 0), which
depends on the amount of human capital formation and turnover.

It would be useful to know what is the net effect of foreign entry on wages. In particular, if
the impact of foreign firms is mainly to bid away workers from domestic firmms, dw in equation 2.28
would be negative as DFI increases. Assuming the increase in demand for productive labor roughly

offsets the fall in demand for less productive labor, so that

1- 6)%@,, = —6%%&1, (2.30)

the reaction of domestic wages to foreign investment will reveal whether the increased labor demand
combined with the human capital spillovers exceeds the fall in wages from a shift in skill composition;
high wages correlated with large foreign presence would suggest that a large exodus of productive
workers from domestic firms in the face of DFI is not an important concern.

Jenkins (p.170) reports that in Brazil, average wages are significantly higher in industries with
high foreign investment. This is also true in Mexico, in which industries where foreign presence
exceeds 75 percent of production pay average wages over twice as high as in industries with less than
25 percent foreign presence. However, the variation in wages across industries is very high, and these
correlations may simply reflect the propensity of DII to take place in high-wage industries. ldeally,
one would want to control for cross—indust'ry wage differences unrelated to foreign investment.

Table 2.5, which reports wage differences across industries for domestic skilled wages reported
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by ;\fgﬁezuglta;ll' ﬁrms, confirms that DFI locates in high-wage industries. Domestic.skilled wages are
signiﬁcantly_highe; in 4-digit industries with high foreign shares. This correlation is substantially
dimiriin.shé;:lﬂif controls é.re introduced for firm size ahd 3-digit industry. However, within a 3-digit
industry, dénjgstic firms producing in 4-digit industries with high féreign presence pay substantially
higher wageé than firms in industries with low foreign share. Allhough it is possible that DFI may
gravitate to high wage 4-digit industries, the results in Table 2.5 are consistent with large total
factor productivity and human capital spillover effects relative to a shift in productive labor away

from domestic firms.

2.6 A Test for the Source of Wage Differences Between
Foreign-Owned and Domestic Firms

In this section, I use the impact of direct foreign investment on domestic total factor productivity
(TFP) to test among the competing hypotheses of wage differences beiween foreign-owned and
domestic firms. The hypotheses can be distinguished based on the both the impact of foreign
investment on domestic productivity and the interaction between this impact and wage differences.
As mentioned above, the unobserved heterogeneity hypothesis attributes high wage differentials to
the draining of productive labor from domestic firms. Increases in DFI should cause a decline in
domestic total factor productivity. Moreover, this decline should increase with the difference in the
foreign/domestic wage, as larger wage differences merely reflect a greater difference between the two
types of firins in their shares of productive labor (see eciuation 2.26).

In contrast to the worker heterogeneity hypothesis, the human capital accumulation hypothesis
predicts increases in DFI should increase the human capital spillover to domestic firms, resulting
in an increase in domestic total factor productivity; equations 2.7 and 2.25 confirm the size of
the human capital spillover per domestically-employed worker increases with 6, foreign employment
relative to domestic employment.

I can further distinguish between cases of exogenous turnover and endogenous turnover by the
impact of the interaction between DFI and wage differences on domestic TFP. If mobility were
endogenous, human capital spillovers would decline with increases in the wage differential, as higher
efficiency wages would result in less spillover. If wage differentials simply reflect the amount of
general human capital accumulation (y(Mz — m3) in equation 2.7), spillovers should increase with

wage differentials.
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‘ ‘Nature of the Test PR . A

To demonstrate tlus, I consrder the model in sect.ron 2.4.1. The wage dlﬂ'erences can be denved from A

. _ equatron 2 4 to be

Combining equation 2.31 with the human capital spillover in equation 2.7 gives the relationship

between human capital spillovers and observed wage differences

o b
N e i"i ‘— ((1 ﬁ) a(l +0))(

= f(B)(w* —w) L (2.32)

0

"where f’ (9) > 0 and f(G) depends on 1ndustry-spec1ﬁc charactenstlcs Equatlon 2 32 suggests tha.t
if turnover is. exogenous, larger wage differences reflect greater human capital splllovers to domestic
firms for a glven foreign presence 6. This is because large wage differences indicate large amounts of
general htrrrran sar)ital férnratir)n within foreign firms. With turnover, this results in larger spillovers
to domestic firms. To the extent domestic TFP increases are proportional to increases in human
capital, high wage differences should be correlated with large TFP spillovers given foreign presence.

I derive the opposite result from the endogenous turnover model in section 2.4.2. Combining
equation 2.23 with the human capital spillover given in equation 2.25, I derive the following rela-
tionship

A =—mz = -l%(w' —w)=A- f(f)(w —w) (2.33)

where f/(8) > 0. Equation 2.33 shows that for a given foreign presence 6, large wage differences reflect
lower the human spillovers to domestic firms. Foreign firms have the ability to reduce turnover by
raising the wages they pay relative to domestic firms. If turnover is endogenous, high wage differences

given foreign presence should be correlated with lower TFP spillovers from foreign investment.

2.6.2 Results of the Test

To test among the competing hypotheses, I estimate the following production function for output

by domestically-owned firms at time { for firm 4, industry j and region s
log Yt = X(5)i¢ - B+ 61DFI(j, s)e + 82(DFI(j,8)e x WAGE(3, 8)it) + €e (2.34)

where DFI(j, s), is the share of four-digit industry j’s labor in region s employed by foreign-owned
firms at time ¢, and WAGE(j, 8)i is the difference between the skilled wage paid at foreign-owned
firms in four-digit industry j in region s and the skilled wage paid by domestic firm i. The vector
X ()¢ contains the domestic firm’s material inputs, capital stock, skilled labor, unskilled labor, and

four-digit industry and time dummy variables.
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- T estimate equation 2.34 using firm-level Venezuelan manufacturing data over the years 1976
to 1989 for over 200 geographical regions. Knowing the firm's location allows me to exploit the
geographicﬂ 'Gat-iétibn of foreign in?estmeﬁt; I can control for unobserved inter-in&ustry diﬂ'efences
in factors wl_li(:,h may be correlated with the explangtq;y ygriqb!gF, su;ch as di‘ffeggnt‘ ;_atges of %9??‘6’(9:', _
by companngfirms within an indﬁ'strj; acrossdlﬂ'erentreglons ‘T('; aiiow ‘ﬁ;r thepossxbllltythat DFI
may be attracted to regions with productivity advantages, I estimate an “adjusted” equation, which
includes measures of location-specific productivity measures3.

A positive coefficient &, is consistent with human capital spillovers from foreign firms, while
a negative §; is consistent with the unobserved heterogeneity hypothesis. If §; is non-negative, a
positive 6, indicates exogenous turnover, while a negative §, will result if turnover is endogenous.
The signs of the coefficients der equation 2.34 predicted by the three hypotheses are givéh in Table 2.6.

The results of the estimation of equation 2.34 are given in Table 2.7. The results for estimation
over the entire sample are consistent with the endogenous mobility hypothesis; increases in foreign
presence increase the TFP of domestic firms, and this increase is lower the greater the deviation in
foreign and domes;tic wages?, These results suggest human capital spills over to domestic firms, but
that foreign firms limit the spillover by paying higher wages than are earned at domestic firms.

More can be learned about turnover by isolating the sample of domestic firms which have previ-
ously experienced some foreign ownership. When these firins are considered separately, the spillover
from foreign presence is estimated to be much larger than for the sample as a whole. However, the
interaction between the foreign/domestic wage difference and the size of the spillover disappears.
This result is consistent with that predicted by the model in section 2.4.2, if human capital is more
transferable from foreign firms to domestic firms which had some foreign ownership than to domestic
firms which have always been entirely domestically-owned. The model predicts that as human cap-
ital formation in foreign firms becomes more general, the incentive to pay efliciency wages declines
and spillovers increase.

When domnestic firms with no previous foreign ownership are isolated, the estimated coefficients
change significantly. Average spillovers from foreign firms are small and insignificant for this sample.
However, the spillover is larger to firms for which the foreign/domestic wage difference is smaller.
This result is again consistent with the model of endogenous turnover; foreign firms are estimated
to be able to reduce the human capital spillover to domestic firms by paying their workers higher

wages inducing them to stay.

3sce Aitken and Harrison (Chapter 1) for 8 more complete analysis of TFP effects of forcign investment in Venczuela.
4Note this is the opposite result expected if it is believed that the size of the spillover is a function of the potential
for domestic firms to learn, where the foreign/domestic wage difference measures this potential.
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207" Conclusion -

- ‘Wages pald by forexgn—owned ﬁrms ate lugher than those observed in domestlcally-owned ﬁrms,".‘

link

even controllmg for mdustry, slze, and technology One explanatlon_for the wage d'fferen‘

.....

human caplt {ormatlon w:thm forelgn fitmis with labor ‘tiirhover. Another attnBute's';lugher wages

to unobserved skill differences between labor employed by foreign and domestic firms. I present
evidence that direct foreign investment does not result in a redistribution of productive labor from
domestic firms to foreign firms. I find support for wage differences resulting from the attempt of
foreign firms to reduce costly turnover; total factor productivity sﬁil_lovérs from fbrdgn-owhed to

domestic firms are reduced by increases in foreign/domestic wage differences.
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Table 2.1: Shares of Sales and Inputs Employed by Foreign-owned Manufacturing Firms in Venezuela

. Years 1976-18 Years 1985-87
Shares Weighted by Percent of the Firm’s Capital Owned by Foreigners
Sales 9 % 9%
Capital 10 % 9%
Skilled Labor 10 % 9%
Unskilled Labor % 6 %
Materials 9% 8 %

Shares by Firms with Some Foreign Ownership

Sales 22 % 22 %
Capital 28 % 31 %
Skilled Labor 24 % 21 %
Unskilled Labor 16 % 14 %
Materials 20 % 20 %
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Table 2.2: Comparison of Wages Paid by Foreign-Owned and Domestic Manufacturing Firms in
Venezuela '

Dependent variable is the log wage of skilled workers (Obs=41121) ‘

Coefficient on Foreién-Owned Dummy Variables  R?
Foreign Share > 50% 0 < Foreign Share < 50%

No Controls 0.489 0.513 0.09
(23.2) (34.3)

Controlling for 0.465 0.474 '0.14

2-digit SIC (22.5) (32.3)

Controlling for 0.377 0.387 0.19

4-digit SIC (18.7) (26.8)

Controlling for Size 10.179 0.158 0.35

and 4-digit SIC (9.8) (11.6)

Controlling for Size, Capital- 0.179 0.157 0.35

Labor Ratio, & 4-digit SIC (9.8) (11.7)

T-statistics in parentheses. All regressions include annual time dummy variables.
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‘Table 2.3: Comparison of Wages Paid by Foreign-Owned and Domestic Manufacturing Firms in
Venezuela - By Industry ’

Dependent variable is the log wage of skilled workers (Ol)s=41121)

Coefficient on Foreign-Owned Dummy Variables
Foreign Share > 50% 0 < Foreign Share < 50%

Food Products 0.209 0.271
: (5.3) (6.2)
Textiles 0.071 0.053
(1.5) (0.6)

Wood Products 0.336 -0.021
. | . (2.9) (0.2)
Paper Products 0.172 0.165
(3.2) (3.5)

Petrol & Chemicals 0.093 0.130
‘ (3.3) (3.4)
Non-Metal 0.300 0.345
: (7.1) (4.8)
Basic Metals 0.045 0.247
(0.9) (2.1)

Machines & Equipment 0.167 0.157
(7.5) (4.5)

T-statistics in parentheses. All regressions include annual time dummy variables, 4-digit SIC
dummy variables, and Capital-Labor Ratio.
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Table 2.4: Total Factor Productivity Growth for Foreign ﬁnd Domestic Mamil'acturing Firms in
Venezuela ‘ '

Domestically-owned Firms Foreign-owned Firins
TFP 1 TFP 2 TFP 1
TFP Growth per year from 1978 to 1987
All Industries 0.18 % 0.42 % 1.06 %
Without Petroleum -0.07 % 0.10 % 0.92 %

Average TFP Growth per year from 1976 to 1984
All Industries 0.74 % 0.70 % 1.96 %
Without Petroleum 0.42 % 0.34 % 1.88 %

TFP 1 indicates Total Factor Productivity derived from estimated coefficients of firm-level re-
gressions of log sales on logs of materials, skilled labor, unskilled labor, capital, year and 4-digit SIC
dummy variables.

TFP 2 indicates Total Factor Productivity derived from estimated fixed effects coefficients of

the same regressions as in TFP 1. Firms are defined to be “Foreign-owned” if some part of the firm'’s
capital stock is owned by foreigners.
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Table 2.5: Impact of Direct Foreign Investment on Domestic Wages in Venezuela

Dependent Variable is log wage for skilled domestic workers
Coeflicient on Foreign Share of Labor

DFI 1 DFI 2
No Controls 0.693 1.20

(26.2) (22.6)
Controlling 0.869 1.50
for Size ' (35.8) (30.7)
Controlling for 0.944 1.46
Size & 2-digit SIC  (34.4) (28.6)
Controlling for 0.858 1.24
Size & 3-digit SIC  (25.5) (18.8)

T-statistics in parentheses. All regressions include annual time dummy variables.
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Table 2.6: Coefficients Predicted By Wage-Difference Hypotheses

Hypothesis Predicted Coeflicient
DFI DFI*WAGE

Unobserved Heterogeneity | <0 <0
Human Capital Formation | > 0 >0
with Exogenous Turnover

Human Capital Formation | >0 <0
with Endogenous Turnover
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Table 2.7: Test of Human Capital Spillover and Turnover from Direct Foreign Investment

‘ Depen_deht Variable is log Sales by Domestic firms

G e Coefficient on Independent Variables
.o DFLi - DFI*WAGE

“All Dorhfe'stic Firms (obs = 30515)
Unadjusted  0.089 -0.057
| (3.2) (3.5)
Adjusted 0.047 -0.058
(1.7) (3.6)

Domestic Firms with Previous Foreign Ownership (obs = 5607)

Unadjusted 0.230 0.002
(3.6) (0.1)

Adjusted 0.193 0.002
(3.0) (0.1)

Domestic Firms with No Previous Foreign Ownership (obs = 24472)

Unadjusted  0.049 -0.073
(1.6) (3.8)
Adjusted 0.007 -0.075
(0.2) (3.9)

T-statistics in parentheses.

The variable DFT is the foreign share of total employment in the region for the four-digit industry.
The variable DFI x W AGE is the variable DFI interacted with the difference between the skilled

wage paid by foreign-owned firmns in the region in the four-digit industry and the domestic firm'’s
skilled wage.

All regressions include logs of firms’ capital stock, malterials, skilled and unskilled workers,

and time and four-digit industry duminy variables. Adjusted regressions also include the log of the
region’s skilled wage for all industries and the log of electricity prices in the region.
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Chapter 3

Measuring Trade Policy Intervention: A Cross-country In-

dex of Relative Price Dispersion

Trade policy'debate has been confused by the failure to distinguish outward orientation from trade
intervention. Trade intervention implies policies which distort the flow or pattern of trade (Edwards,
1989), while outward orientation implies that the incentives to export are greater than the incentives
to import substitute (Kreuger, 1978). Trade intervention is often associated with outward orientation
because the two may in fact be correlated: a restrictively interventionist trade regime can bias
production against exports through an appreciated exchange rate (see Appendix). However, a
highly interventionist trade policy that balances import restrictions with export incentives may be
as “outwardly oriented” as completely liberalized economy. Also, A country may impose trade
policies which raise the average incentive to export relative to import substitute while increasing
the dispersion of incentives within the import and export sectors. When such a country liberalizes,
trade may return to its original pattern but with incentives inwardly oriented.

Since intervention and outward orientation are theoretically distinct, an empirical relationship
between outward orientation and growth does not imply the same relationship exists between trade
intervention and growth. To test the effects of trade intervention on growth separaie from the
effects of outward orientation, one needs a satisfactory cross-country measure of trade intervention.
The four most widely used measures of trade policy have been trade inlensity, average tariffs and
coverage ratio of NTB's, deviations in a country’s trade pattern from that predicted by its factor
endowments, and distortions in the real price level. In this paper, I present a new measure based
on differences between a country’s relative price structure and the structure of world relative Prices,
and argue that this measure conforms more closely than existing measures to the concept of trade

intervention.
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3.1, _;“_B'qub._l_ems_w_ith_vC‘ommonly Used Trade Policy Measures
3.1.1 .Trade Intensity
Trade ihterisity, deﬁned for country j as

X; + M; e
] TN emee—— 3_ -
Li GDP; (3-1)

(with X; being exports and M; imports) is used as an indication of trade bo]icy. A related measure,

import penetration, is defined

.
Li=gpp (2

These m_eésur‘es are often adjusted for “structural” factors by regressing the numerator of equa-
tion 3.1 or 3.2 on country specific variables such as area, income level, and CIF /TOB ratios, and

redefining the measure as
- 7;

L= 555

(3.3)

Q

with 7#; being the residual from the regression.

Trade intensities and import penetration ratios, whether adjusted for “structural” factors or not,
are simply not measures of trade intervention. A high trade share or import share may characterize
either a liberal regime or an interventionist regime in trade balance with significant export subsidies
(see the model in the appendix). Trade share is even unconvincing as a measure of outward orienta-
tion; it is notoriously unstable across time as well as across countries, more so than can believably

be attributed to trade policy!.

3.1.2 Adjusted Price Level

A second trade policy measure interprets the deviation of
the aggregate price level of country j (p; expressed in dollars) relative to the United States (py,)

from the level predicted by the “structural” relationship (with y; being income per capita also in

dollars)

B o148y +e (3.4)

us
as a distortion reflecting trade policy (Dollar, 1990). A country’s price level contains a nontraded
price which differs systematically across countries with income, and a traded price, which differs from
world prices only through trade policy restrictions. Increases in import restrictions can raise the price
level of the economy by raising both the price of imported goods and of nontraded goods, biasing

production against exports (see Appendix). But the resulting index does not measure intervention

1Helleiner (1990) finds that Korea, for example, went from an export share of GDP of 9% to 36% over a twenty
year period. -
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.' '""?:c-li'réctlyiEfdr:"fthé‘- same reason as the trade share; interventions designed to keep’thév _‘dberage tariff
low while increasing the variance of traded goods prices will lower the price level. A low price level
can be:rm_ain_t“a_ined even with a high average impo.rt tariff if exports are taxed. In this case the
“adjusted” pnce level would fail as a measure of outward o;ientdtio'n as well; a lowpnce level would

be associated with a trade regime biased toward producing"import shbstitutihg goods..,

3.1.3 Administrative Measures

Administrative measures of trade regime include average tariffs and the percent of traded products
covered by NTB s. While reﬂectmg import restrictions, these measures reveal nothmg about inter-
vention in the export sector, and neither are precise measures s of the effect of pohcy intervention
on the flow of trade. For example, the most important trade restriction for developing countries
is import licensing, a restriction which is highly discretionary; a strictly enforced licensing require-
ment on one good could be more restrictive yet result in a lower coverage ratio than several goods
with unenforced requirements. Average tariffs for imported goods fail as intervention measures by

ignoring the dispersion of tariffs within a category of goods.

3.1.4 Quantity Measures

One can determine the seriousness of policy intervention by measuring the degree to which trade
patterns are distorted from those occurring in the absence of intervention. Such a measure has
the advantage of determining the effects of intervention, thus avoiding many of the problems with
administrative measures. But the “normal” pattern of trade which would occur in the absence of
intervention is not observable, and some theoretical assumptions must be imposed to recover this
pattern.

Leamer (1989) measures deviations of actual trade patterns from those predicted by the country’s
endowment using a Hecksher-Oblin factor intensity model. Although the most theoretically grounded
of the measures of intervention, this index suffers from its reliance on a theory which has had
questionable empirical success. In practice, the three intervention measures calculated by Leamer
are only mildly correlated with one other (having rank correlations between 20 and 30 percent),
suggesting the index should be treated with caution.

Since all these measures are emphasizing different aspects of trade strategy, it would be surprising
if they were correlated with one another. Indeed they are not. In a recent paper, Pritchet (1991)
searches for correlations between the measures described above, and finds a “complete absence of
correlation among them”. While Harrison (1991) finds that the relationship improves when trade
policy measures are observed over time, the correlation remains weak. Measures commonly used to
describe trade regime cannot all be charaéterizing the same aspect of trade policy intervention.

Ifintervention is defined in terms of its effects on trade flows, one can measure intervention either
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by 'obqggxixig Egas_lo Patterns deviating from non-intervention patterns, as was discussed above, or by
measuriog 'devlria.t‘i.ox‘ls_of teiative prices from world relative prices; in the absence of price controls,
any “dis'tortion" in the pattern of trade will also result in a deviation of relative prices from the non-
intervention pfice structure. While measures based on relative prioe distortions share the advantage
quantit};;lﬁeasures have of focusing on the effects of intervention, relative price-based measures
have the added advantage that prices in the absence of trade distortions are directly observed in
the world economy; provided there are no other major barriers to price arbitrage across countries
(such as transportation costs and monopolies in the distribution of goods), and after allowing for
systematlc dlﬂ'erences across countries in the cost of dlstnbutmg goods the prices for traded goods
observed in an economy in the absence of trade barriers will equal the world prices. ‘
Hellemer argues “there i is usually no escape from difficult and costly product-by-product compar-
isons of domestxc and world prices in search of ‘tariff equivalents”’ (1990). In this paper I perform
such a comparison, measunng directly the degree to which policy intervention distorts the incentives
within the traded sector. I will not be measuring the effects of intervention on the average price of
traded goods relative to nontraded goods, as these effects are captured in measures of deviations of
the price level; an import tariff on some goods which does not change the average tariff will distort
relative prices from world prices but will not raise the price level, while a uniform tariff on imports
matched by a uniform subsidy on exports will not distort incentives within the traded sector but

will raise the price level (see Dollar, 1990, and the appendix).

3.2 A Model of Relative Price Dispersion

Consumption in the economy is divided between one nontraded and n traded goods. Price arbitrage
in traded goods assures that the domestic price of a traded good can deviate from the world price

only through trade intervention. The log domestic dollar price of traded good i in country j is
Pij =P +¢; (3.5)

where Py is the international price of the produced good and €;; represents the impact of the policy
intervention (an import restriction or an export subsidy).

Traded goods, whether produced at home or imported, are not consumed in their produced
form, but can only be consumed after being “distributed”. Goods are transformed into “distributed
goods” using nontraded domestic services, where the inputs are the produced good and a fixed
service requirement (the nontraded good) per unit of the distributed good. If goods are distributed

with a constant marginal product in nontraded services, and if distribution is perfectly competitive,
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- pij = P" .+ €5+ a; log PNJ' v '(3.6) :

- where Pp; is the ‘domestic Jﬁo"ntraded goods price in dollars and a; is the unit service requirement.

I assume the service requu:ement in the distribution of gobds can vary across goods, but not across
countries. The last assumption is for exposition; the results of this section hold provided the service
requirement in distribution moves monotonically with the service price. To allow for the possibility of

nominal stickiness in the face on a nominal exchange rate fluctuations, equation 3.6 can be expressed

»

p,,:Pi‘ + €5 +‘ d,-(log f’y,- —loge;) - o (3.7) v

where ﬁN_, is the 'dbrﬁeStic' c"ﬁrt‘ehcy.p:ice of nontraded goods and e is the nominal exchange rate
expressed in dollars per unit of domestic currency.

According to equation 3.7, differences in prices of distributed goods from world production prices
(P?) are caused by the nontraded service component required to distribute the good, changes in the
exchange rate (to the extent of nominal price stickiness), and trade distortions €52,

The effect of policy on prices can be isolated by subtracting the average distributed price over
all goods from the distributed price Pi; in equation 3.7, and comparing this difference to the world

price. Subtracting the mean distributed price gives the relative distributed price
pij —bj = P — .P; + €5 — epa—ilonj + (ﬂ-,' - a)(log PNJ' —log e_,-) (3.8)

where p;, P?, & and a are average values across goods within a country. The relative distributed
price will be influenced by the exchange rate if nontraded prices adjust slowly and the nontraded
service requirement of the good differs from the average.

Since world prices for “produced” goods are not direclly observable, I subtract the relative

distributed price defined in equation 3.8 for the United States from the relative price for country j3

pij = pij ~ P; — (pivs — Pus = €ij — & — (€ivs — €us)+

(a; — @)(log Pn; — loge; — log Pyus) (3.9)
or rearranging terms
pij = Ai + (a; — @) log % + €ij — & (3.10)
5

2Other possible differences, such as are caused by monopolies in the distribution of goods will not be considered
here. If distribution monopolies are not natural monopolies, but are caused by trade polices, the resulting price
distortions can be safely attributed to intervention €.

3In the estimation, the weighted average of relative prices in OECD countries was substituted for the price in the
United States, but the results were not changed.
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where A; is q'e'ﬁ'ned

A; = €iys — &ys — (a; — @) log Pyys

If A; and a; — @ could be identified, the effects of intervention on price (the term €;j — & in equa-
tion 3.10) could be isolated. This term represents the deviation of the relative production price of

good i in country j from world relative production prices.

3.3 Relative Price Estimation

Although I do not observe A; and a; —a directly, I can estimate them with cross-country regressions
performed for each good i. The data used for estimation are drawn from the last phase of the
Incomes Comparison Project, which consists of goods prices relative to the United States for 151
traded and nontraded goods based on detailed price and expenditure data fromn a cross section of 57
countries in 1980 (Kravis, Heston and Summers, 1982; United Nations, 1986). In order to ensure the
plausibility of the assumption that a; is the same across countries, I aggregate the original 151 traded
and nontraded goods to a sample of 16 traded goods and one nontraded good (see table 3.1)%. Prices
were computed for these 16 traded goods and two nontraded goods (rent and services/construction)
as the expenditure-weighted averages of the original 151 prices. Extensive efforts have been made in
producing these data to control for cross-country differences in quality such that prices are compared

for the same good across countries.

3.3.1 Bias from the Impact of Intervention on Prices of Nontraded Goods

If the dollar price of nontraded goods in country j is influenced by the average policy distortion
€, then estimating equation 3.10 using nontraded prices as an explanatory variable will bias the
estimates of a; — @ The relationship between nontraded prices and average tariffs and subsidies
in long run equilibrium is described in a detailed model in the appendix, but will be summarized
here. An increase in the average import tariff or export subsidy shifts production towards the
traded (import competing or exporting) sector while at the same time increasing the demand for
and decreasing the production of nontraded goods. The excess demand for nontraded goods must
be rationed with an increase in the price of nontraded goods. The increase is less than the increase
in the policy measure since both supply and demand respond to an increase in nontraded prices.
This relationship introduces a potential bias into the estimation of equation 3.10. If the average
distortion ¢; increases from a uniform increase in €;; across goods, then €;; — €; remains orthogonal

to Pn;. If however distortions are concentrated on some goods, then a; — @ would be overestimated

% education and health care were dropped from estimation to avoid the difficulties of cross-country quelity compar-
isons in these goods.
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forthosegoodsforwhlch €ij.— € increased and underestimated for the goods for which €; — ¢ -
‘d‘e.crea..sed.. | | | _ '
‘Est.imation :bia‘s can be avoided by e;timafing in ;,wo stages; sinée service costs (mostly labor) are
predicted to.vary systematically with wages across countries, I first regress each of the two nontrﬁdgd ‘
_prices (in dollars) on income and income.squér'ed per worker '(ﬁlso in dollars) derived from Summers
and Heston. The predicted values of these prices are now independent of the error term, and can be

used to estimate a; — @ in equation 3.10.

3.3.2 ’Cém’pé:ing‘_P:ice‘_Di,storti_on between Co'untrics with D_iﬂ'e;ént In-
come Levels

While it<is not likeiy that the average level of distortion ¢ greatly affects income p'éi- capita, if
countries with low income levels are more likely to have high average distortion levels, then using
income per worker as an instrument for nontraded prices may bias estimates of a; — @. Erzan et al
find that in 1985 average tariffs were between 50 and 66 percent for countries with GDP per capita
less then $500 and between 3 and 5 percent for countries with GDP per capita greater than $5000.
NTB’s coverage ratios were found to be highest among middle income countries®.

If indeed low and middle income countries have higher average distortion levels than upper
income countries, then the measured distortions in low and middle income countries will understate
the true .price distortions, and estimates of a; — @ will be biased®.

The importance of this bias in comparing price distortions for two countries will increase with
the difference in the countries’ income levels. Let €;j be the estimated error €;; — ¢;, let B; be the
estimated a; —a@ and f, be the true a; —a. Comparisons of the relative distortion for good i between

countries 7 and k can be expressed as the difference
&j — &r = [(esj — &) — (e — &)] — (B — Bo)(yj — wk) (3.11)

where y; is the nontraded price predicted by per capita income in country j and yi is the same
in country k. According to equation 3.11, the estimated difference between two countries of price
distortion equals the true difference plus a bias which increases with the difference in nontraded
prices predicted by income. While estimated price distortions in Paraguay may be comparable
with estimated price distortions in Peru, caution should be used in comparing these estimated price

distortions with those of Denmark. For this reason, comparisons are made within three broad income

b Average tariff levels understate the importance of trade barriers in developed countries; tariffs are among the
least important barriers to trade within the EC, next to administrative barriers, technical regulations, and frontier
delays (see Emerson et al, 1988).

¢ Unless the higher average distortion €; is caused by uniformly higher distortions ¢;; for ell goods, leaving €5 — €
constant (see above). Ezran et al (1987), for example, found that for developing countries average tariff levels were
roughly the same for food and for manufactures.



i categorieS.%‘As‘.a‘futther precaution, price dispersion was measured both over the entire sample -of
countries, and over a restricted sample which only con51ders countries in the lugh and middle income

groups (e].umnatmg India and most of Africa).

3.3.3 Estimation of the Service Component of Traded Goods

. Since population density and urbanization are likely inputs in the distribution of goods and may
affect relative prices, I include these variables in the price regressions. As indicated in equation 3.10,
changes in the exchange rate can influence relative prices if nontraded prices are sticky. To cont;o_l
for this I include the log of the exchange rate in the year 1980 (the year of the ICP sample) minus
the log of the average exchange rate over the previous ten years (defined as ez_rate;). With no
noniinal stickiness the coefficient on the exchange rate should be zero.

Deviations from world production prices are estimated using the following equation for each good

. pij = Ai + Prrent_p; + Brservice_p; + B3 log urban;+
B4 log density; + Psex_rate; + 15 (3.12)

where rent_p; is the log rent price predicted by log income per worker, service_p; is the log service
and construction price predicted by log income per worker, and ez_rate; is described above. I use
the residual 7;; from the estimation of equation 3.12 as an estimate of €;; — €, the deviation of the

relative price of good i in country j from the world relative price.

3.3.4 Relative Price Estimation Results

The results of the estimation of equation 3.12 on the restricted sample (low income countries ex-
cluded) are given in table 3.2. Including Low income countries reduces the percentage variation
of relative prices explained by the dependent variables, but does not change the magnitude of the
coefficients significantly. High nontraded goods prices substantially increase the price of consumer ‘
nondurables relative to capital goods and consumer durables; a 1 percent increase in service prices
increases the relative price of clothing by 0.7 percent while decreasing the relative price of electrical
equipment by 0.95 percent. This suggests the distribution of consumer nondurables is much more
labor intensive than the distribution of capital goods. Capital goods are also relatively cheaper in
areas of high population density, a result suggesting lower distribution costs in these areas.

High rent prices have a tendency to decrease prices for capital and consumer nondurable goods
relative to consumer durables, but the effects are not uniforin across all goods; the effect of rent prices
may reflect higher inventory requirements in the distribution of consumer durables. A temporary
depreciation of the exchange rate lowers the price of consumer nondurables relative to consumer

durables and capital goods. This is the predicted response if nontraded prices adjust slowly to

68



" changes in'the exchange rate, since nondurable consumption goods have a larger.service component

in their distribution.

3.4 Computmg ':Rélative' Price Dispersion

As indicated above, the residual from the estimation of equation 3.12 for good i represents the
deviation of the relative price of good i for country j from the world relative price. To derive a
single measure (V;) of the degree to which relative prices in country j differ from world prices, I

square the deviations for each good i and country j and sum the 'magnitudes across all goods
V= eyl =y aije — &) (3.13)
) i i

where ayy is the expenditure share predicted by a cross country regression of expenditure on income
and income squared’. The index V; represents the degree to which relative prices in country j. differ

from world relative prices.

3.4.1 Relative Price Dispersion Across Countries

Country rankings of intervention according to the price dispersion measure are listed in table 5.3
by income category. The dispersion categories in the table 3.3 are defined such that a country in
the “low dispersion” category, for example, has a dispersion which is low relative to those in its
income category. Among the middle income countries with high dispersion are Sri Lanka, Bolivia,
and Portugal. Low dispersion economies include Pakistan, the Dominican Republic, and Costa Rica.
In the high income group, Japan, Israel, and :S\pain have high dispersion, while Austria and Italy
have relatively low dispersion. For the low income countries, Nigeria, Zambia, and India are high,
while Madagascar and Kenya are low.

The resu!ts listed in table 3.3 are separated by income categories for reasons given in section 3.3.2:
the bias in comparing dispersion in different countries increases with the difference in the countries’
income per capita (see equation 3.11). The numbers given are the calculated index values Vj, and
represent the variance across goods of differences in relative prices from world relative prices; for
example Brazil, showing “medium high” dispersion in the middle income sample, has a variance of
relative prices equal to 5.5 percent of the mean relative price.

The results for the middle and upper income groups were estimated using the restricted sample, in

which the low income countries were not included®. Including low income countries does not change

7 Actual expenditure shares were also used. Peru and Portugal show somewhat less price dispersion if their actuel
expenditure shares are used. An index was also calculated using the sum of the absolute values of the residuals. The
resulting index was highly correlated ( 96% raw, 94% rank) with the sum of the squares of the residuals.

8 The rankings in table 3.3 for Botswans, Morocco, and Tunisie are based on estimation over the unrestricted semple.
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the hiera;phy much for the upper income countries, but changes the hierarchy considerably for the
middle income countries. Capital goods prices are relatively low for low and high income groups, and
relatively higil for middle income groups. The bredicfed relative price of capital declines with income
in the 're§triéted sample. Including low income groups in the estf;nation flattens the price-income
relationship. Since almost all middle inﬁome couﬁtries have high cabital prices, relativeiy poor
countries within the middle income group show nore price dispersion in the unrestricted sample;
particularly Honduras, Indonesia, Pakistan, and Bolivia (the estimation results for the restricted
and unrestricted samples are given in tébles 3.8 and 3.9. .

Within middle income countries, Asia is slightly more interventionist than Latin Axherica; Asia
has a median dispersion index of 0.051 versus Latin America with a median of 0.047. Perhaps more
significant is the high variance of dispexéion measures actoss Asia (Japan and Sri Lanka with very
high dispersion, Pakistan with very low dispersion), while the variance in Latin America is relatively

low.

3.4.2 Equipment Price Distortions

Whether a country intervenes may not be as important to growth as how the country intervenes.
Delong and Summers (1991) have emphasized the relationship between equipment investment and
growth, arguing that a one percent increase in equipment investment increases growth by one third
of one percent. Intervention which subsidizes prices of capital goods in general or equipment in
particular would encourage this type of investment. Subsidies of capital inputs may also encourage
production and export growth of manufactures which use these inputs.

The relative price regressions estimating equation 3.12 allow cross-country comparisons of equip-

ment price distortions from the world relative equipment price. Equipment price distortions are

defined
D; = Za;‘kﬁjh (3.14)
k

where k indexes equipment goods (machines, agricultural machines, and electrical equipment), ajp is
the expenditure share for each good, and #;x is the residual from regression in equation 3.12. Equip-
ment price distortions can be used as measures of the relative incentives to engage in equipment
investment: unusually high relative prices would discourage investment in equipment. Categoriza-
tions by relative price dispersion and equipnient price distortion are listed in table 3.4, and equipment
price distortion measures are given in table 3.10. Rélative equipment price distortions vary substan-

tially across countries within each income category; Korea, for example shows high intervention and

The countries’ rankings are preserved if grouped with their Africen peers in the low income category; Botswana and
Tunisia show high dispersion, and Morocco shows low dispersion.

Canads is considerably more distorted when estimated using the unrestricted sample. This is primarily caused by e
stronger estimated effect of exchange rate appreciation in the unrestricted estimation, combined with Canade having
a significantly more depreciated exchange rate in 1980 than in previous years. ~

70



relative eéuipment prices 5.3 percent below the predicted level, while Peru, having comparable levels

of intervention, shows relative equipment prices 2.2 percent above the predicted level. o
Withiﬁ lﬁiddle income éountries, Asia'has signiﬁcantly‘lower median equipinent prices than Latin

America, ﬁlthough the variance of relative equipment prices is much higher in Asia mostly because of

high prices in Sri Lanka and Philippines and Jow prices in Korea, Japan, Pakistan, and Indonesia®.

3.5 Comparing Relative Price Dispersion and Measures of
Outward Orientation

Combining intervention (the distortion of trade patterns) and outward orientation (the incentives
to produce for export relative to import substitution) into a single measure of trade policy is often
Jjustified on the grounds that intervention in the form of import restrictions taxes exports, biasing
incentives toward the production of import substitutes; import restrictions shift resources towards
the import production, raising the prices of nontraded goods relative to the prices of exports, which
are generally determined by world supply and demand (see Appendix). Export producers now face
higher input and labor costs. If there are no export subsidies to offset the anti-export bias of the

import restrictions, then intervention will produce an inwardly oriented trade regime.

3.5.1 Trade Intensity and Relative Price Dispersion

Outward orientation is usually measured as the ratio of trade to GDP (see equations 3.1 and 3.2);
a higher share is thought to indicate an outwardly oriented regime. Often trade share is adjusted
by using the portion of trade not predicted by “structural” factors such as income levels, area, and
population (equation 3.3). A third measure is Leamer’s measure of openness, which equates openness
with the share of trade not predicted by differences in factor endowments. Negative correlations of
price dispersion with these measures would suggest that in general outward oriented economies are
more liberal.

The rank correlations listed in Table 3.5 reveal the relationship to be more complex. While the
three measures of openness correspond to low levels of price dispersion for high and low income
countries, the relationship is rather weak. With the exception of the Leamer measure, the relation-
ship is reversed in the case of middle income countries; economies with more relative price dispersion
show higher trade shares than liberal economies. The difference between tlie Leamer index and the
other trade shares is to be expected, given that the Leamer index is more highly correlated with the

raw trade share than with the “adjusted” trade share.

®The rankings in table 3.4 for Botswana, Morocco, and Tunisia are based on estimation over the unrestricted
sample. Again, the countries’ rankings are preserved if grouped with their Africen peers in the low income category;
Botswane shows low equipment prices, while Tunisie and Morocco show medium equipment prices.
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_ 352Dlstortlons in the Price Level and Relative Price Dispersion

Comparisons with other measures of outward orientation ccnfirm these results. As mentioned above, _
inc:éases in imboit‘restrictions can raise the price of import substituting goods ana of noﬁtrgded:
goods, b'i:asing production against exports (see Appendix). These price increases will be reflected in
the price level, converted into dollars at the nominal exchange rate. Comparisons of the price level,
adjusted for “structural” differences in nontraded goods prices, can be used to construct indices of
outward orientation, with a lower price level indicating a more outward economy!°.

Compa.ri_s_bns of price dispersion with price-based openness measures also suggest that for middle
income countries, economies with more relative price dispersion have lower price levels. Two price-
based measures of _orien_tat;ion were used: David Dollar’s (1991) measure based on a sample of
95 developing countries over the period 1976-1985, and & measure drawn from a broader sample
including developed economies from 1965-1985. Both measures, listed in Table 3.5, confirm the
earlier result that interventionist middle income countries are also relatively more outward oriented.
Again, low and ligh income countries show the opposite result; high intervention implies relative
inward orientation.

Table 3.6 plots relative price dispersion against the ten year average of price overvaluation!!. No
clear pattern emerges. The table does help to clear up some anomalies; Both Sri Lanka and Peru
have very low price levels, for example, causing them to be listed as outward oriented despite what is
gen.etally' believed. The trade liberalization index shows them, however, to be highly interventionist,

revealing them to have the highest measures of price dispersion among the middle income countries.

3.5.3 World Bank Measurt_a of Outward Orientation

If outward orientation is not correlated for middle income countries with trade intervention as
measured by relative price dispersion, then what is to be made of taxonomies of trade regime
which combine these aspects into a single indicator? The 1987 World Development Report (pp.
82-83) argues for the removal of all trade barriers based on links between growth and their own
measure of trade policy which have been questioned by other studies (Helleiner, 1990, Singer, 1988).
This measure combines orientation with the degree of intervention categorizing countries by “trade
orientation”. Categories range from “strongly outward oriented”, characterized by very low trade
controls, to “strongly inward oriented”, in which the incentive structure favors production for the
domestic market.

Table 3.7 reveals no systematic relationship between what the Report calls outward orientation

19Such measures are subject to move with fluctuations in the nominal exchange rate caused by macroeconomic
policies. Some attempt is made to dispel the measure of nominal exchange rate changes by averaging the measure
over a period of several years (see Dollar, 1990)

!1The average of the previous ten years is highly correlated with the value for 1980. Some countries had 1980 prices
significantly higher or lower than their ten year averages (see Teble 3.6).
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hnd relative pri'ce"'dispersion; inward oriented countries show lower median dispersion than outward -
oriented countries. Korea, one of the only countries to earn the Bank’s label “strongly outward ori-
ented”, has a.Ahigherl level of dispersion than Argentina and the Dominican Republic, both “strongly
inward oriented” countries. Perhaps unusually high price levels reflecting overvalued exchange rates
in these two countries qualify them as inward oriented despite their relative lack of intervention;
but Colombia, El Salvador and Pakistan, which are also classified as inward oriented, all have lower
price dispersion than Korea and moderate price levels. Overall, “inward oriented” countries also
have lower median price levels than “outward oriented” countries. Based on the WDR’s orientation

index alone, it seems that liberalization s not necessary to achieve outward orientation.

3.6 Comparisons of Relative Price Dispersion with Other

Intervention Measures

Since it is now clear that outward orientation is not systematically correlated with intervention as
measured by relative pricé dispersion, it is worth evaluating other measures of trade regime which

might approximate trade intervention more closely.

3.86.1 Administrative Measures and Relative Price Dispersion

If average tariff measures and NTB coverage ratios characterized the effects ofintervention, we might
expect to see them correlated with relative price dispersion in the traded sector. They’re not!2. The
rank correlation between NTB coverage ratios and price dispersion is low (13% for middle income
countries and 4% for low income countries; see Table 3.5), but at least it is positive. The same is
not true for tariffs; high average tariffs are seen in countries imving relatively low levels of price
dispersion. This suggests that average tariff levels are a poor indicator of the effects of intervention.
As Helleiner points out “moving towards neutrality (by reducing tariff)...is not evidently “liberal”

if it is accompanied by increasing overall dispersion of incentives.” (p.884)

3.6.2 Revealed Quantity Measures and Relative Price Dispersion

Leamer (1990) measures the absolute value of cross-country deviations in trade patterns from those
predicted by factor endowments in a Hecksher-Ohlin model. Trade policy intervention is expected
to result in large deviations. In the absence of price controls, large distortions in trade patterns
will be accompanied by deviations in relative prices from world relative prices. The price dispersion

measure was compared with three of Leamer’s measures of intervention: deviations relative to GDP,

12 Although these measures are collected by UNCTAD for the year 1986, some consistency in trade policy regime
over time is expected for a majority of countries.



deviations :relative to predicted trade, and the percentage of trade unexplained by differences in
factor endowments (the r-squared measure).

ancﬂ of the Leamer measures appear to be correlated with relative price dispersion (see Ta-
ble 3.5). AThef"sécdnd measure in particular is highly negatively correlated with measures of price °
dispersion within all income groups. The first measure, deviations relative to GDP, is only slightly
positively correlated for low income countries. The r-squared measure is slingy positively corre-
lated within the high income group, but significantly negatively correlated with intervention for the
middle income group. The poor performance of these indices is not surprising; by Leamer’s own
adinission, “the first criticism of the model is that it does not explain the trade of many countries

very well.”

3.7 Conclusion

The index of relative price dispersion developed here has the advantage that it is objective, that it
measures intervention not just in imports but in exports as well, that it is comparable across coun-
tries, and is independent of exchange rate fluctuations caused by macroeconomic mismanagement.
Unlike average tariffs, NTB measures, and price level measures, the relative price dispersion index
measures incentive distortions within categories of goods. While the Leamer index looks direcily at
the effects of trade policy intervention, the theoretical assumptions required to calculate the pat-
tern of trade in the absence of distortion are questionable. Such assumptions ate unnecessary when
calculating relative price dispersion, since world prices are directly observable.

Comparisons of relative price dispersion with commonly used outward orientation measures reveal
that the relationship between “openness” and trade liberalization is more complicated than is often
believed. Not only is it hazardous to characterize a inward oriented countries as interventionist
and outward oriented countries as liberal, but the characterization is simply wrong for developing
countries.

Whether a country intervenes does not tell the whole story about a country’s trade policy, and
misses an essential aspect of intervention: which goods are favored by subsidies and which are pro-
tected by tariffs. Indonesia and Peru, for example, have comparable measures of intervention, but
the relative price of equipment is very high in Peru and very low in Indonesia; consumer nondurables
appear to flow freely in Latin America, while prices for these goods in Japan and Korea are inexpli-
cably high. Understanding differences in the growth experience of these countries clearly requires a
more subtle view of trade policy than “outward” and “inward oriented”, as well as a more informed

understanding of the nature of intervention.
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-~ Appendix.

3.7.1 ’-.‘.':_E»qu.il'i‘briumlTra'de Policy Model

Common measures of outwatd onentatlon include the share of tradei in GDP and the price level“", ifa
country ha.s a low pnce level or a hlgh trade share, it is considered outward onented These measures
of outward ouentatlon are often used to assess a country’s degree of trade policy intervention,
with low measures of outward orientation indicating an interventionist regime and high measures
indicating a liberal regime.

I will lﬂustrate the relatlonshlp between outward onentatlon and trade mterventlon more carefully
with an Austrahan general equlhbnum model with three goods: imports, exports, and nontraded ‘
goods!4, 1 wnll be concerned thh intervention which raises the average level of the import tariff,
export subsidy, or export tax. A high trade share and a low price level are consistent with trade
policy intervention in long run equilibrium (i.e. domestic full employment and balanced trade) if
intervention takeé, the form of import tariffs. The relationship breaks down if intervention in the
export sector is allowed: with a tax on exports, a low price level is consistent with high intervention;
if exports are subsidized, high intervention can resull in a low trade share. If export intervention is

allowed, price level measures also fail as measures of outward orientation; export subsidies can lead

to a high price level while biasing trade toward exports.

Production

All three goods are produced by the domestic economy with ﬁned capital together with labor which
is mobile across sectors but in fixed supply L* for the economy. -Import goods are both produced
at home and imported from the world market. Export goods are both consumed domestically and
exported abroad. Labor is allocated over the three sectors such that the value of its marginal product

is equal in each sector
(1 +38)- MPx(Lx) =(1+¢)- MPpr(Lpr) = Py - JWPN(LN) (3.15)

where M Pi(L;) is the (diminishing) marginal product in sector i as a function of labor I; (the
subscript X denotes exportables, M importables, and N nontraded goods). Since I will not be
considering terms of trade effects, the world price of importables is assumed to equal the world price
of exportables, which is normalized to equal one. The domestic price of imports differs from the
world price by the amount of the import tariff ¢, an_d the domestic price of exportables differs from

the world price by the amount of the export subsidy s. Production in each sector is determined

13Chenery, among others, uses trade share adjusted for structural cross-country differences; Dollar (1990) constructs
nn mdex of outward orientation based on the price level, also adjusted for cross-country structural differences.
4see Dornbusch (1981) for & complete discussion of the Australian model.
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_'"'f[:o:i’!;. equatlon315 given the total labor supply L*:

| Q.-(lj;_;_‘, 1_;;_’) i= (N, X;AM) (3.16)
Asuch tha‘t' . ‘

(<0 am(ES T <o

Qxl(%—e:lﬁ-;—’) <0 | sz(l;Ne' 1};:'8) >0 - (8.17)

QM‘l(II;:e,II;l;Va)>0 | QMz(%,lgjv—s)<?

where all goods are denominated in international currency.

Demaxid

Consumers value nontraded goods, importables, and exportables according to the Cobb-Douglas
utility function

U = chcyit-Pgly-miu-f (3.18)

where C; is consumption of good i. Consumer maximization gives the following demand functions:
Py -Dy =pBE

(1+4)-Dx =+(1 - B)E (3.19)
(14+e€)-Dy=(1-7)(1-B)E

where E is expenditure in dollars. From the demand functions given in equation 3.19 consurners

choose their purchases such that expenditures remain constant for each good.

Domestic Market Equilibrium

The market for nontraded goods is always assumed to be in equilibrium (full employment is always
obtained). The price of nontraded goods is determined by the interaction of supply (equation 3.16)
and demand (equation 3.19) in the nontraded sector; the nontraded price is that which equilibrates
demand at a given level of expenditure with supply, determined by the incentives to produce in the

nontraded sector relative to the traded sectors. The domestic market equilibrium condition is given

by

1+e 1+4s

Dy = QN(—PN—.—PN—) (3.20)

=1

-




Substltutlng nontraded demand (equation 3.19) into equation 3.20 gives

1+e 1+s

Py - QN( )_ﬂE '_ . (3.21)

Equation 3.21 implicitly defines the expenditure and nontraded price combinations for a given level
of trade intervention (e and s). The characteristics of this schedule are derived using the implicit

function theorem

6Py _ B .
. §E — Qn — (35)Qn — (32)Qn2 >0 (3-22)
6Py l+e (HEem
[Te (B = E)am + (E)0n: —On >0 <1 (3.23)
6Py ' 1 + s (lﬁ"—')QNz
its) By )= (Ejom + (GEam = >0 <1 (3.24)

An increase in the import tariff or an increase in export subsidy shifts the schedule upwards
but by less than the amount of the change in the policy measure (equations 3.23 and 3.24). An
incréase in the tariff or subsidy results in excess demand for nontraded goods, as production is
diverted towards the traded sector. The nontraded price increases to ration the excess demand, but
the necessary price increase is less than the increase in the tariff; since the increase in the nontraded
price lowers the quantity of nontraded goods demanded, less of a supply response is required to

equilibrate the domestic market.

Trade Balance

Trade is assumed to balance in the long run. Trade balance is achieved when the world value of

exports equals the world value of excess demand for imports

1+e 1+s 14+e¢ 14

x( P ' Py ) — Dx = Dar — Qum(—— P Py ) (3.25)
Substituting the demand functions from equation 3.19 into equation 3.25 gives
1-— 1-+)1 -

14+s - 1+e€

Equation 3.26 gives the schedule of nontraded price-expenditure combinations which achieve trade
balance comparable to equation 3.21 for the domestic market. The properties of this schedule are
derived using the implicit function theorem

6Py 1(1-6) + (1-7)(1-B)

= - 149 1+e
§E (%‘)(Qm + Q1) + (T;l;’v-)(sz F Qniz) <0 (3.27)




'6PN ’ (1+e) ' ('}?")(QXI +QM1)

>0 <1 (3.28)

6(1 + f) (-Ei-)(Qn + Q1) + (—%—)(sz + Qarz2)
) "615 1+4s (-ﬁl'r)(sz + QM:) |
) B E@n+ o+ (@m0 <t 69

By equation 3.27 the trade balance schedule slopes downward; an increase in expenditures reduces
the trade balance by raising the demand for imports while lowering the supply of exports. The
nontraded price must fall to shift demand away from tradables and supply toward tradables.

An increase in € or s shifts the trade balance schedule up (equations 3.28 and 3.29); a tariff
induced increase in the price of importables increases production of importables while decreasing
demand, causing a trade surplus. Trade is balanced with an increase in the nontraded price, shifting
production tdwatd nontraded goods. The price increase simultaneously shifts demand away from
nontraded goods towards imports, so the increase in the nontraded price required for trade balance
is less than the increase in the tariff.

Equations 3.21 and 3.26 determine the unique nontraded price and expenditure level consistent
with both domestic equilibrium and trade balance, shown in figure 2. An increase in € or s leads to
an increase in the price of nontraded goods consistent with long run equilibrium. If the real exchange
rate is defined to be the world price of tradables (the expenditure weighted average of the price of
importables. and exportables) over the domestic price of nontradaBles, an increase in intervention in
the form of an increase in € or s leads to a sustainable appreciation of the exchange rate!®,

An increase in the import tariff or export subsidy also-increases the equilibrium expenditure;
the upward shift in the trade balance curve exceeds the shift in the domestic equilibrium curve.
Demonstrating this requires deriving the relationship between price responses of output of the three

goods from the following labor demand conditions

dLyx _ (dLN N dLp
de ' de de

) (3.30)

dLx _ ,dLy | dLar
ds == ds + ds )

Combine equations 3.30 and 3.15 with the condition that the derivative of the supply of good i with
respect to policy measure j is given by Q;; = M P; - %ﬁ’—ji, to get the following relationships between

output responses to changes in policy measures (let s and € be zero initially)

Qx1=—(PnvQn1 + Q1) (3.31)

Qx2=—(PnvQnz + Qar2)

15 An slternate definition of the real exchange rate is the domestic price of trndables over the nontraded price. The
two definitions are identical if there are no trade barriers.
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Substituting equation 3.31 into the trade balance conditions (equations 3.28 and  3.29) gives

6Pv (ke (32)Qm (3.52)
6(1 +¢) Py ' (%'E)QNx + (%)Q{vz_ '

6Py .(1+s)_' (IT;';T')QNZ
§(1+s) © Pv ' (B)Qn: + (35)Qm

(3.33)

The shift in the trade balance schedule with a shift in trade policy in equations 3.32 and 3.33 are
larger than the shift in the domestic equilibrium schedule (equations 3.23 and 3.24). In fact, the

change in expenditure with respect to policy measure p; can be shown to be

dE _ dPn :

The larger shift imnplies expenditure must increase in equilibrium in response to an increase in the

import tariff or export subsidy.

3.7.2 Trade Policy Intervention and Outward Orientation

The model can be used to predict the impact of various forms of trade policy intervention on two
standard measures of outward orientation: the trade as a share of total output, and the price level.

A low trade share or a high price level are interpreted as indications of inward orientation.

Share of Trade in GDP

Equation 3.25 gives the trade balance condition for the economy. since exports equal imports in
trade balance and output equals expenditures, .the share of trade in output will move identically

with the ratio of exports (or imports) to expenditures, defined below

3.35
- (3.35)
Combining equation 3.35 with demand in equation 3.19 gives

r=9x _ 1(1-F) (3.36)

E 143

Trade policy intervention will be correlated with outward orientation if (in the absence of export
measures) increasing the import tariff € lowers the trade share. The change in T with a change in
the import tariff is found by differentiating equation 3.36 with respect to €

dT_del -d_E_Q_X

de” de E de E? (3.37)
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“‘Changesgm ¢ affect Q X in two ways the direct effect of i increases in € on output in the export sector,

and. the mdrrect eﬂ'ect of changes in € on the equrhbrlum price of nontraded goods. The net eﬂ'ect is - .

glven in equahon 3 38

: '131—((1,_" nc)Qil "‘A"’k%QXZ) < 0 ; . 7 -‘ (3'38) o

where 7, is derived from equations 3.23 and 3.28

dPN €

= &N L 0 1 (3.39
Smce T 1s posrtrve by the argument in sectlon 3.7.1, the derrvatwe TT' is neg‘avtive, and trade

mterventlon results m a lower trade share and inward orlentatlon

By changmg relative prices between the three goods, import restrictions bias production away
from exportables and towards importables; the bias hurts exports, which sell at the same world
price, by increasing the price export producers pay for their factor of production. Export production
declines while iinport production increases. With a steady demand for exportables and importables,
the result is a decline in trade.

The link between policy intervention and low trade share does not hold when intervention is
allowed to take the form of an export subsidy. Differentiating the export share of expenditures with

respect to the subsidy s gives

= d B @ w) (3.40)

The first term in equation 3.40 expands to

dQX( ) (1)((1_17’)QX2 61 QXI)

Py s Py

>0 (3.41)

where 7,, comparable to 7, given in equation 3.39, is greater than zero and less than one.

Since g —Mn,QN from equation 3.34, the second term in equation 3.40 can be expressed
dE( QX ) ﬂ'h

T 5

Qx) (3.42)

Restating the first and second terms, equation 3.40 simplifies to

dT ( de s
ds Qx

) (3.43)

Equation 3.43 shows that the trade share can increase with trade intervention in the export sector,
provided the net elasticity of the export supply in response to the subsidy exceeds 87,, a number

between zero and one.
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Price:' Level

Price level is often used as a measure of outward orientation, where a high price level indicates an’
inward oriented economy (Dollar, 1990). The model clarifies the link between trade policy interven-
tion and outward orientation in an economy in long run equilibrium. The price level increases with
intervention and outward orientation if intervention takes place in the import sector. If intervention
in exports are allowed, the price level fails both as a measure of intervention and as a measure of
outward orientation; the price level can decline, for example, in response to an export tax which
biases trade against exports.

A price index for the economy is derived from the utility function in equation 3.18 to be
P = P(1+43)"=A)(1 4 ¢)(1-7)1-B) (3.44)

The change in the price level with a change in the import tariff is

dP
di+e)

(1}1"6) =B+ (1 = 7)(1 - P) >0 (3.45)

Equation 3.45 indicates that trade policy intervention in the form of import tariffs causes the price
level to increase in long run equilibrium. The tariff increases import prices both directly and indi-
tectly by increasing nontraded goods prices, the indirect effect in response to the supply shortage
in the nontraded goods sector caused by increased production of importables. With import tariffs
alone, a high price level indicates intervention and inward orientation.

The link between intervention and a high price level is broken if intervention takes the form of
an export tax; a decline in the export subsidy will lead to a decrease in the nontraded goods price as
well as a decrease in the price of exports. This low price level is sustainable in long run equilibrium
with balanced trade and domestic equilibrium. The change in the price level with a change in the

export tax is '

apP Py

s (T3s) =Pm+r(1-h) >0 (3.46)

A positive derivative indicates an increase in the export tax (a decrease in s) will cause a decline in
the price level which is consistent with long run equilibrium.

Not only does the fall in the price level fail to capture intervention, but the fall coexists with
a decline in the incentives to export relative to import substitute; the import price is stationary
relative to a fall in the export price which exceeds the fall in the price of nontraded goods (7, is less
then one). Both the import price The price level in this case fails to reliably measure either trade
policy intervention or outward orientation.

In the absence of export subsides or taxes, the model justifies the use of trade share and price level
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" as mieasures of both outward orientation (the incentive to produce for export relative to producing
import §ub§fitute§) as well as measures of trade policy intervention. Intervention taking the form
of irﬁport restrictions will ,biais production against exports, reduge trade as a share of income, and
increase the llari_ce'lev»él.b 7 a ) h

' Tlie model’s predicﬁons of the impact of import restrictions differ if intervention causes export
prices to deviate from world prices. An export subsidy can raise the share of trade to GDP, even
in long run equilibrium; the subsidy could be large enough to offset the impact of a tariff on the
trade share, causing a country to be considered outward oriented while maintaining a high level of
intervention. An export tax can be used to offset the impact of anl import tariff on the price level,
both by decreasing the price of exportables directly, and by lowering the nontraded_goqu price by
increaiing the excess supply of goods in the nontraded sector. If price level were used to measure

trade policy, a country with an export tax having a low price level would be wrongly considered

liberal and outward oriented.
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Table 3.1: Traded Goods Categories and World Expenditure Shares

Consumer Goods: Capital Goods:

Good Share Good Share
Food 0.30 Transportation 0.04
Tobacco & Beverage 0.07 Machines 0.08
Clothing 0.10  Agr. Machines 0.01
Fuel 0.03 Elec. Equipment 0.04
Household 0.06

Appliance 0.01

Medical 0.02

Auto 0.04

Auto Parts 0.05

Recreate - Durable 0.03

Recreate - Nondur 0.02

Government 0.09

Other 0.01
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Table 3.2: Explaining Differences in Relative Prices Across Countries

pij = Ai + Pirent_p; -+ Brservice_p; + P log urban; + B4 log density; + Psex_rate; + n;;

pij is the log price of traded good i in country j relative to the expenditure weighted sum of all
traded prices in country j, minus the same relative price of good i in the United States.

Good Coefficient on the Independent Variable r-squared

_aervicé_ﬁj rent_p; logdensity; logﬁrban,- ez_rate;

Food 0.31 . -0.20  0.006 0.037 0.34 0.41
(2.1) (1.1) (0.4) (0.6) (200
Tobacco & Beverage  -0.075 0112 0.008 _  -0.182 0.16 0.17
C (0.2) (0.3) (0.3) (1.5) (0.4)
Clothing 0.72 -0.28 -0.08 -0.04 -0.07 0.43
(3.0) (0.9) (3.0) (0.3) (0.2)
Fuel ' 0.70 -0.50 0.106 0.047 0.007 0.16
(1.0) (0.6) (1.4) (0.2) (0.0)
Household 0.56 -0.14 0.006 -0.200 0.52 0.16
(1.8) (0.4) (0.2) (1.5) (1.4)
Appliance -0.31 0.54 0.077 -0.218 -0.29 0.24
(0.8) (1.2) (1.9) (1.3) (0.7)
Autos -1.04 2.08 0.034 -0.003 -0.20 0.32
(2.1) (3.2) . (0.7) (0.0) (0.4)
Auto Parts -0.644 0.934 0.049 0.153 -0.408 0.16
(2.0) (2.3) (1.4) (1.1) (1.1)
Recreate-Durable -0.50 0.030 -0.074 0.147 -0.190 0.19
(1.4) (0.1) . (1.9) . (0.9) (1.4) ,
Recreate-Nondur 0.441 -0.224  -0.078 -0.087 0.62 0.14
(1.2) (0.5) (1.9) (0.5) (1.4)
Other -0.517 1.08 -0.021 0.087 0.071 0.19
(L.7) (2.8) (0.7) (0.7) (0.2)
Government 0.271 -0.047 -0.012 0.066 -0.018 0.31
(1.5) (0.2) (0.6) (0.9) (0.1)
Transportation -0.598 -0.528 -0.054 0.086 -0.85 0.40
(1.6) (1.2) (1.4) (0.6) (2.0)
Machines -0.137 -0.927 -0.014 0.095 -0.216 0.48
: (0.6) (3.3) (0.6) (1.0) (0.8)
Agricult. Mach. -0.215 -0.350 -0.162 -0.152 -1.00 0.40
(0.6) (0.6) (3.5) (0.8) (2.0)
Elec. Equipment -0.953 0.192 0.023 0.286 -0.905 0.28
(2.7) (0.4) (0.6) (1.9) (1.8)

t-statistics 1n parentheses
Coefficients from estimation on the resiricted sample
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Table 3.3: Relative Price Dispersion Within Income Caltegories

—_ A2
i

Low Medium Low Medium High High

Middle Income Countries

Panama 0.037 Korea ' 0.050 Guatemala 0.061 Sri Lanka  0.102
Argentina © 0.036 Greece 0.046 Peru 0.060 Bolivia 0.086
Paraguay 0.033 Colombia 0.042 Chile 0.056 Portugal 0.083
Dominican Rep. 0.032 El Salvador 0.042 Brazil 0.055 Indomnesia  0.080
Costa Rica 0.030 Ireland 0.039 Ecuador 0.053 Honduras 0.075
Pakistan 0.025 Venezuela 0.037 Philippines 0.052 Uruguay 0.061

Morocco* 0.016 Tunisia* 0.070 DBotswana* 0.125

Upper Income Countries

Belgium 0.016 Norway 0.022 Finland 0.044 Japan 0.140
France 0.013 Luxembourg 0.020 Canada 0.036 Israel 0.112
Italy 0.012 Germany 0.019 United Kingdom 0.032 Spain 0.055
Austria 0.005 Netherlands 0.017 Denmark 0.027

Lower Income Countries*

Mali 0.025 Senegal 0.032 Cameroon 0.054 Nigeria 0.095
Kenya 0.021 Zimbabwe 0.029 Ethiopia 0.050 Zambia 0.079
Madagascar 0.018 Ivory Coast  0.029 Malawi 0.038 India 0.067

Tanzania 0.064

Intensities of price dispersion are defined within each income category. Numbers represent the vari-
ance of relative price dispersion from predicted.
Based on index estimated over unrestricted sample.
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Table 3.4: Relative Equipment Prices and Relative Price Dispersion Within Income Categories

Values are deviations from predicted equipment price

Relative Relative Price Dispersion
Equipment Price | Low Medium High
Middle Income Countries
Low Pakistan -0.006 Greece -0.021 Bolivia -0.007
Ireland -0.009 Korea -0.053 Honduras -0.019
Botswana® -0.118 Portugal -0.022
Indonesia -0.025
Medium Costa Rica 0.007 Brazil 0.010 Uruguay -0.005
Panama -0.002 El Salvador  0.001
Paraguay -0.003 Philippines -0.004
Venezuela -0.004 Tunisia* -0.001
Morocco* 0.005
High Argentina 0.025 Colombia 0.032  Sri Lanka 0.053
Dominican Rep. 0.023 Chile 0.030 Peru 0.022
Ecuador 0.016 Guatemala 0.020
Upper Income Countries
Low Norway -0.024 TFinland -0.024
Denmark -0.030 Israel -0.035
Japan -0.048
Medium Ttaly 0.009 Luxembourg 0.014 United Kingdom 0.008
Austria 0.008 Canada -0.021
High France 0.021 Netherlands 0.028 Spain 0.015
Belgium 0.017 Germany 0.014
Lower Income Countries*
Low Zimbabwe -0.022 Tanzania -0.029
Nigeria -0.033
Zambia -0.060
Medium Kenya -0.009 Cameroon 0.008
Ivory Coast 0.007
Ethiopia -0.000
Malawi -0.005
High Mali 0.040 Senegal 0.012 India 0.011
Madagascar 0.032

equipment price distortions defined within income categories

* Based on estimation over the unrestricted sample




Table 3.5: Rank Correlations between Relative Price Dispersion and Common Measures of Trade

Regime

Table 3.6: Price Level (Adjusted Ten Year Average) and Relative Price Dispersion Within Income
Categories

Income Category

Measure Middle | High | Low

Openness Trade Share 18 -7 -20
Measures* Adjusted Trade Share ;| 37 -28 -9
. Leamer Openness -24 -14 -
Intervention | Average Tarift -43 - -3
Measures NTB Coverage 13 - 4
Dollar (1990) Measure -17 56 39

Price Level -24 -10 13
| Leamer (GDP) -1 6 -
Leamer (Trade Share) -60 -33 -
Leamer (R-squared) -40 12 -

* A negative relationship indicates high price

dispersion is associated with low trade share

see equation 3.4 and Dollar (1990) for a description of adjustment
Middle Income Countries

The percent deviation of 1

Relative Price Dispersion

Price Level || Low Medium High
Low Pakistan Philippians Uruguay?*
Ecuador Peru-17
Chile Sri Lanka—1°
A Colombia
Medium Costa Rica Brazil—14 Indonesia
Paraguay El Salvador | Guatemala
Argentinat® Bolivia
High Ireland*® Greece Honduras—!!
Venezuela Korea Portugal
Dominican Rep.~ 10
Panama
Upper Income Countries
Low United Kingdom!"
Isracl
Canada~—18
Spain
Medium Austria Norway
France Luxembourg
Italy
High Belgium Denmark Japan
Germany Finland
Netherlands
Lower Income Countries
Low Mali?? Malawi India
Madagascar Ethiopia—2°
Medium Kenya Zambia Tanzania
Zimbabwe Senegal
High Ivory Coast Cameroon Nigerial®
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Table 3.7: World Bank (1987) Measure of Trade Orientation and Relative Price Dispersion Within

Income Categories

Relative Price Dispersion

World Bank Measure || Low | Medium | High
Outward Oriented Korea*
Moderately Brazil Israel
Outward Oriented Chile®
Uruguay
Moderately Colombia® Guatemala | Honduras*
Inward Oriented Costa Rica* Philippians | Indonesia
El Salvador Sri Lanka®
Pakistan
Inward Oriented Argentina*® | Peru® Bolivia
Dominican*#

* indicates high average price level
A indicates high relative equipment prices
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- --'_i‘éble 3.8: Relative Price Dispersion Estimates for the Restricted Sample

V; = Zaijﬁizj

Rank Country Dispersion
1 Austria 0.00495
2 Italy 0.0118
3 France 0.01340
4 Belgium 0.01640
5 Netherlands 0.01684
6 Germany ' 0.01893
7 Luxembourg 0.01971
8 Norway 0.02178
9 Pakistan 0.02507
10 Denmark 0.0271
11 Costa Rica 0.0296
12 United Kingdom 0.0319
13 Dominican Republic 0.0323
14 Paraguay 0.03247
15 Argentina 0.03582
16 Canada 0.03584
17 Panama 0.03724
18 Venezuela 0.03735
19 Ireland 0.03857
20 Fl Salvador 0.04157
21 Colombia 0.04182
22 Finland 0.04390
23 Greece 0.0460
24 Korea 0.04961
25 Philippines 0.0521
26 Ecuador 0.05301
27 Brazil 0.05458
28 Spain 0.05538
29 Chile 0.05552
30 Peru 0.06002
31 Guatemala 0.06058
32 Uruguay 0.06078
33 Honduras 0.07488
34 Indonesia 0.07968
35 Portugal 0.08282
36 Bolivia 0.08637
37 . Sri Lanka 0.1021
38 Israel 0.1118
39 Japan 0.1368
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Table 3.9: Relative Price Dispersion Estimates for the Untestricted Sample

— a2
V; =D e
i

Rank Country Dispetsion Rank Country Dispersion
1 Austria 0.00587 39 Philippines 0:.06380
2 Belgium 0.01027 40 Portugal 0.06544
3 Italy 0.01035 41 Tanzania  0.06579
4 France 0.01073 42 Chile 0.06652
5 Netherlands 0.01530 43 - Indie 0.06701
6 Morocco 0.01637 44 Tunisia 0.07040
7 Germany 0.01667 45 Peru 0.07475
8 Luxembourg 0.01686 46 Zambia 0.07854
9 Madagascar " 0.01843 47 Guatemala 0.08147
10 Kenya 0.02111 48 Indonesia 0.08371
11 Norway 0.02163 49 Nigeria 0.09466
12 Pakistan 0.02200 50 Israel 0.09659
13 Mali 0.02504 51 Venezuela  0.1050
14 Ivory Coast 0.02863 52 Japan 0.11737
15 Canada 0.02871 53 Bolivia 0.12348
16 Zimbabwe 0.02882 54 Botswana  0.12463
17 United Kingdom 0.03006 55 Sri Lanka  0.17082
18 Senegal 0.03169

19 Dominican Rep  0.03210

20 Denmark 0.03287

21 Uruguay 0.03465

22 Panama 0.03631

23 Costa Rica 0.03746

24 Malawi 0.03784

25 Finland 0.03891

26 El Salvador 0.04023

27 Paraguay 0.04184

28 Argentina 0.04244

29 Spain 0.04320

30 Ireland 0.04324

31 Greece 0.04757

32 Ethiopia 0.05030

33 Ecuador 0.05194

34 Brazil 0.05389

35 Cameroon 0.05406

36 Colombia 0.06131

37 Korea 0.06195

38 Honduras 0.06266
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“Table 3.10: Equipnment Price Distortion Estimates
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Rank Country Distortion Rank Country Distortion
1 Botswana -0.11770 40 Luxembourg 0.01400
2 Zambia -0.06031 41 Germany 0.01435
3 Korea | - -0.05260 42 Spain 0.01503
4 Japan©  -0.04826 43 Ecuador 0.01621
b6 Israel -0.03521 44 Belgium 0.01723
6 Nigeria "~ = -0.03335 45 Guatemala 0.01972
7 Denmatk -0.0296 - 46 France 0.02109
8 ‘Tanzania -0.02890 47 Peru 0.02234
9 . Indonesia © -0.02511 48 Dominican Rep 0.02275
10 Finland -0.02382 49 Argentina 0.02492
11 Norway -0.02382 50 Netherlands 0.02754
12 Portugal -0.02227 51 Chile 0.02951
13 Zimbabwe -0.02178 52 Colombia 0.0320
14 Canada -0.02144 53 Madagascar 0.03203
15 Greece -0.02139 54 Mali 0.04006
16 Honduras -0.01867 55 Sri Lanka 00.05301
17 Ireland -0.00937

18 Kenya -0.00888

19 Bolivia -0.0069

20 Pakistan -0.0057

21 " Malawi -0.00529

22 Uruguay -0.00525

23 Philippines -0.00440

24 Venezuela -0.00368

25 Paraguay -0.00321

26 Panama -0.00219

27 Tunisia -0.00102

28 Ethiopia -0.00074

29 El Salvador 0.00185

30 Morocco 0.00499

31 Ivory Coast 0.00650

32 Costa Rica 0.00715

33 United Kingdom 0.00752

34 Cameroon 0.00763

35 Austria 0.00832

36 Italy 0.00904

37 Brazil 0.01019

38 India 0.01064

39 Senegal 0.01171




