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EXPORTS AND FOREIGN INVESTMENT
IN MANUFACTURING INDUSTRIES#*

Introduction

One of the main purposes of our studles of U.S.~hased multinational
firms has been to exawmine the relationship between direct investment by
U.8. firms and the export trade of the United States, a subject of bitter
controversy for at least the last fifteen vears. Changes over time in
trade flows and trade balances are influenced by trends in productivity
in the United States and elsewhere and by shifts in monetary and fiscal
poliey, 2ll of which are reflected in price and income changes, the
effects of which on trade probably swamp any that might stem from changes
in the level of direct investment. One way to diSentangle some of these
influences wmight be to disaggregate by country, indﬁstry, and even better,
by firm. However, we have not yet developed enough disaggregated time
series data for this purpose and have therefore chpéen to work with cross-
sections by country and industry and, in some cases, by firm. Im an
earlier paper (Lipsey and Welss [1976] ) we examined the pharmaceutical

industry in some detail, using several types of disaggregation, and here

#The vesearch reported on in this paper was financed by grants to
the National Bureau of Economic Research from the National Science Founda-
tion and the Ford Foundation. Any opinions, findings, conclusions or
recommendations expressed herein are those of the authors and do not neces-
sarily reflect the views of the National Science Foundation or the Ford
Foundation.

Mary Boger, Linda Quandt, and Marisnne Rey were responsible for data
collection and organization. We are indebted to the Bureau of Economic
Analysis of the U.S. Department of Commerce for the use of their data and
particularly to Arnold Gilbert and Michael Liliestedt of the BEA for pro-
gramming and other assistance with these data.
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we apply some of the same methods to manufacturing in general, disagare-
gated into 14 broad industries that cover most of the s@ctarw‘

The methods and data used were described in some detail and ex-
plained in the earlier paper, and need not be repeated here. We can
summarize them by saying that we examine exports to a cross-section of
44 foreign destinations in 1970 by the United States and by 13 other

fmajar éxparting countries, We relate these exports to characteristics

of the countries and to investment in them. The characteristics are
their size (measured by thelr Gross Domestic Product, converted to
dollars by exchange rates, or by their total imports of manufactures),
their membership in the European Economic Community, and their distance
from the United States and from Germany (representing distance from

most of the other major exporters). The investment variables are various
measures of the size or output of U.S.-owned manufacturing and non-
manufacturing affiliates and of the number of foreign-owned manufacturing
affiliates in each country. The measures for U.S.-owned affiliates
include net fixed assets, net sales (total sales less imports from the
United States), and net local sales (net sales within the host Qquntry).
In effect we have taken the elements of a fairly crude standard trade
model {country size, distance, and menbership in a tfa&e bloc) and added
to that some varlables describing direct investment by the United States
and other countries, to ask whether the latter haﬁ@ any {impact on trade
beyond that of the country characteristics.

The basic assumption implied by this analysis is that the answer
to the question "What would have happened if U.S. or foreign companies

had not invested in a country or had invested less?" is provided by



trade with those cauﬁtries in which U.S, or foreign firms did not
invest, or invested less than in others. The danger in this assump~-
tion 18 obvious: that there are factors which simultaneously affect
investment and trade, giving a spurious appearance of a relationship
between them. Such spurious relationships could work in the direction
of showing that investment either increases or decreases trade. Size
of host country, if it were omitted, would work in the former direction
of suggesting complementarity between investment and trade, while
membership in a trade bloc by a host country would work in the opposite
direction, suggesting substitution, and it is for this reason that we
have included these country characteristic variables. We suspect that
the most important missing variable is host~country trade policy, such
as high tariffs or exchange controls that discourage imports and
thereby encourage the establishment of affiliates to serve the host-
country market. Such a policy would, in comparisons among countries,
give the appearance of substitution between investing and exporting
when the individual firm could net, in fact, export to a particular
country even if it did not invest in it. If that is the major omission
from our independent variables our results are biased toward showing

_ mubstitution between investment and trade. ’

What we sre assuming here is that goals other than the promotion
or replacement of exports are the main considerations in investment
decisions. In particular, the firm's profitability is related to the
costs of and returns from holding or increasing market sharea. Decisions
about where and how much to invest depend on such factors as the
atability of host-country go?erameﬁts and the aize and growth of markets

within host countyies. Trade considerations are secondary, but trade is



then strongly affected by these investment decisions in ways we can

neasure aftg: vaking account of the other markets within host countries.
The data used are described more fully in the earlier paper on

the pharmaceutical industry. The market size variables are CDP, from

the United Nations Yearbook of National Accounts Statistics, and

imports of manufactures by each country, which we measure by exports
of manufactures (SITC 5 through 8) by fourteen major exporting coun-

tries.1 The latter are from a United Natlons world trade tape prepared

1

United States, United Kingdom, Germany, France, Belgium and
Luxemburg (taken as one}, Netherlands, Itsly, Denwmark, Norway,
Sweden, Switzerland, Austris, and Japan.

for the U.5. Department of Commerce, which was also the source of our
dependent variables for exports by the United States and exports of
13 other countries. We consolidated the approximately 200 destinations
on the original tape to 44, omitting Canada because we thought it would
be an outlier in developed country equations and certain Caribbean
destinations because, at least Iin some industries, the bulk of exports to
them was destined for other countries. We alsc consolidated the 4-digit
export data into the 14 industries for which enough observations were
available in the U.S. Commerce Department’s forelgn investment survey.
Measures of U.S5.-owned affilistes’ sales and sssets were compiled
within the Bureau of Economic Aﬁalysis of the Department of Commerce

from the data underlying thelr Specilal Survey of U.8, Multinational

Companies, 1970 (1973), and numbers of foreign-owned manufacturing

affiliates were calculated from Vaupel and Curhan [1973].



‘o
Distances from the United States and Ggrmany to each degtination

were the shortest distances between main ports, as given in Marine

Distance and Speed Tables (New York: Edward V. Sweetman Co., 1965),

and Table of Distances Between Ports (U.S5. Navy Dept., Hydrographic

Office, 1943).

The EEC wariable refers to the six-member EEC, before enlargement.



The Twpact of U.S. Manufacturing Aff{liates

We estimate the impact of U.S. and foreign affiliates on trade
flows from multiple regression equations relating U.S. and 13-country
exports, as dependent variables, to market size, host-country membership
in the EEC, and various measures of U.S, and for;ign affiliate activicy.
The full equations are given in the Appendix tables. Each text table
lists only the coefficients for the particular varisble under discussion.
Those in Tables 1 and 3, for example, come from the same equations in
the Appendix.

As has been pointed out in our earlier papers and many others
there is little a priori basis for expecting any universal direction
of effect of U.S. manufacturing affiliate activity on U.S. exports,

3
since both positive and negative influences are plausible.” However,

2
Lipsey and Weiss [1969], [1976], Hufbauer and Adler [1968].

we find (Table 1) only positive coefficients among the statistically
vsignificant ones for 14 industries’ exports to both developed and less
developed countries, Thus, if there is any tendency for overseas
production to substitute for exports from the United States, it appears
from these equations to be offset by influences that tend to increase
U.8., exports.

The significant coefficients are somewhat higher among metals and
machinery groups than in other industries and distinctly ﬁighet among
less developed countries than among developed ones. There is nothing in
these data to show whether what appear to be induced exports are mainly
components for foreign assembly or processing or are other finished
products, the export of which is assisted by the presence of U.S,
affiliates. Although the former group is larger among U.S. exports to
affiliates, as can be seen in Table 2, it is small compared with total
exports by parent companies and, of course, still smaller relative to

total U.S8. exports.



TABLE 1

Coefficients for U.S. Manufacturing Affiliate Net Sales or Net Local Sales
in Equations for U.S. and 13-Country Exports by Industry, 1970

Developed Countries

Less Developed Countries

Market Affiliate

Market Affiliate

0.8, 13~Countyy  Sdize  Activity U.S8. 13~Country Size  Activity
Exports Exports Measure Measure Exports Exports Measure Measure
industry
431 L0163 -.2312 EXP NLS .0288 -.1176  EXP NLS
(2.30) (3.35) (2.32) (5.15)
432 L0072 -.0676 CDP NS .1033 .2801  EXP NLS
{.15) {.84) {(3.19) (2.1%)
433 .0937 -.0714 EXP NS .2741 -.0243  EXP NLS
(4.69) (1.27) (3.53) (.23
440 .0305 -.0926 EXP NLS 0015 -.4677  EXP NLS
(3.77) (.51) (.06) {4.76)
450 .1971 2,3502 GDP NS . 7954 -1.658 EXP NLS
(2.45) (2.09) (4.14) (4.87)
461 .8275 -.5496 EXP NLS
(8.60) (1.08) .6352 .0597  EXP NS
463 .2108 .2380 GpP NLS (1.99) (.23)
(2.58) (3.22)
471 .1196 -.0884 GDP NS 6695 ~.5496  EXP NLS
(2.10) (.35) (3.79) (3.16)
473 .0632 .1878°  oop NS .2093 0527  EXP NS
(2.18) (1.55) (.58) (.15)
481 L0284 -.0052 EXP NLS
(2.46) (.11) .1599 -.6918  EXP NS
482 ~.5466  -1.154 GpP NS (2.60) (3.09)
(1.27) (.45)
491 L0600  -2.803° EXP NLS NA
(.54) (1.92)
495 0379 1.105% GDP NLS .2274 -.4079  EXP NNLS
(2,04) (3.61) (3.19) (2.89)
496 -, 0129 -, 2975 EXP NS L7032 6461 EXP NS
(.12) (2.32) (5.11) (.26)




KOTES TO TABLE 1

a/ .7033 in the best equation for 13-country exports,
{.98)

b/ =.3094 in the best equation for 13-country exports.
(1.93)

¢/ =3.819 in the best equation for l3-country exports
(2.03)

d/ ~-.1583 in the best equation for 13~country exports
(.59}

EXP = 14 country exports of all manufactures.

GDF = CDP translated into dollars by exchange rates.
NS = Net sales.

NLS = Net local sales.

Figures in parentheses are t-values.

In choosing equations for Table 1 we had to pick between those
using GDP and those using lé-country exports of manufactures as host
(and export destination) country size variables and between those using
net sales and those using net local sales as the affiliate activicy
varisbles. We do not show the coefficients from equations using fixed
assets as the affiliate activicy measure, even where they are the best,
because fixed assets are an inappropriate measure for nonmanufacturing
affiliates.

The equation with the highest ﬁg was chosen in each case, subject
to the condition that for any industry the same variables were used for
U.5. and 13-country equations. Where different variables were best for
U.S. and 13-country exports we chose the one for which the margin of
superiority was greater. Where there was no clear choice on that ground
we chose the equation that was better for U.S. exports.,

Industry code
431 Drugs
432 Soaps, detergents, and cleaning preparations, perfumes, cosmetics
433 Other chemicals and allied products (433-439) '
440 Rubber and plastic products (440-449)
450 Primary and fabricated metals (450-459)
461 Other non-electrical machinery (462, 465~469)
463 Office machinery and computers (463-464)
471 Household appliances and electrical apparatus (471-472)



NOTES TO TABLE 1 (conel.)

Industry Code (concl.)
473 Radio and TV equipment and electronic components (473-474)
481 Automobiles and trucks '
482 Other transportation equipment (482-489)
491 Textiles and apparvel
495 Stomne, clay, glass, and concrete products
496 Professional, sclentific, and controlling instruments



w 10 -

sTmousdy jo neeang ‘ediswmo) Jo juvewiardsg vgon fwasg TRUTd 0061

*ye~hg *dd ‘¢reT ‘sysdyeuy

PECI(Y JUSWIBBAU] I984FQ °S°[] :92Inog

1T K 121 i1 88¢ 09y Bupanjoegnuew 19Y43Q
BE eyl ooe Vi VK By jusmdinbs uoyjelzodsuea],
% 99 L11 851 Ly 9011 Axautyoey
1 YN [A 291 69 F239 s[e39W paledliqey pue AiBwllg
8% Z01 161 ¥R YH 509 830npoad paTle puUB STBOTWAYD
[A 2% 9 1 191 817 s3onpoad pooy
£ST L9y v&L 6£0°T 62L°T 89L°¢ Suranjoegnuew Te30]
S9TIIUNOD podoTsAsp 8B
0eET VN 01 T8y £9% £16 SupanioeynuRw A8yl
113 1L 002 SET 89L Z00°T jusmdynbe uorjelzaodsusag
8%z L62 z79 %08 %96 89L°T AzsuTyomy
T VH £é 0271 082 0% sTejoW PaIBITIQR] puB AJBWTig
BLT Get 95t 66% 78% £88 s1onpoad poYITe puR STBITWSY)D
1t 611 SET LLT z1¢ 68¢L 830npoad pooy
£89 578 STLT 980°2 0L1°%¢ L58°¢ Supanjoegnuew Je30]
epeue) 3dadxe *seliluncd padorsasq
BTESBI ATquesse 18301 BBIBRTITII® s1au8TeI0] sasudiaio}]
iog io pauso pPYIBITIIIRUN pelIBTTIIIEUn
Zurssanoad ~A3120fEm 03 03 s3z0dxe 03 s3aod¥s jusawd
asylany iog saaodxe *g°p JuaIRg *S°[1 PUB SPIRTTIIIIE
pRuUMD-A3TIOLBL 03
SSIBTTTIIV pounp sjaodxe °g°[ TERIOL

~A31acf{el 03 s3a0dxy *g°Q

SIBTITIIV 3o La3snpul £g

(3uearg) z193iodsy o Axasnpuy Ay

9961 ‘Aaasnpuy zoley 4q ‘sipulisiog polIvTTTIIvU] 03 sSiaodxy jusieg pue S33BITIIIV udrsiog 03 sixodxy *g°p

¢ dlEVy



- 11 =

The highest coefficients are for metals and machinery. For
machinery at least it would be reasonable to expect that foreign produc-
tion would promote the export to the host country of both components
for assembly and related products of the same company, since a strong
commitment to a market by a geller is often a major consideration for
a purchaser,

Tt would seem reasonable for production by U.S.-owned affiliates
to compete with exports by forelgn rivals, especially in less developed
countries' markets where competition froﬁ native firms is not so impor-
tant. The coeffigients in Table 1 for 13-country exports to less
developed countries bear out this expectation. All of them that are
statistically significant are negative and substantial: a dollar of net
sales in a market by U.S.-owned manufacturing affiliates is calculaped
to displace amounts of 13-country exports ranging from 12 cents to
§1.66 of exports by the other 13 cauntrie$,3 In every industry but

POE——————

3 ‘
It should be mentioned here that a dollar in net sales (total

sales minus imports by the affiliate from the United States) could

represent considerably more in gross sales.

ene, where the écefficieﬁﬁs for U.5. exports and 13-country exports were
statistically significant, that for the 13-country exports was larger.
In other words, sales by U.S.-owned manufacturing facilities cut exports
by foreign countries by more than they added to U.S. exports.

The results for developed countries are equivocal. Of the five

coefficients with t-values greater than 2, three are positive,
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instead of negative as we expected, Amowg those with t-values

over 1, four out of nine are positive. In several cases the positive
coefficient reflects the fact that in selecting the equations for

Table 1 we did not necessarily pick the best equation for sach depen-~
dent variable, because we wanted the same equation for 13-country exports
as for U.S. exports. If we had used the besgt equation for 13-country
exports for industry 450, for example, the coefficient for U.S. manufac-
turing sales would not have been statistically gignificant. In the

case of industry 473 the best equation for 13ecauntry exports showed

the expected negative coefficient, almost significant at the 5 per cent
level, while for industry 495 the coefficient in the best equation was
negative but not statistically significant. Taking the best equation
for 13~country exports in each industry we would find a predominance of
the expected negative relationships., However, that result is sensitive
to particular choices about independent variables.

One industry, office machinery, retains a positive coefficient no
matter what equation is used, and that fact casts some doubt on the
reasoning behind our assumption about the direction of the relationship.
The basis for the expectation that production by U.S.~owned affiliates
will reduce exports by countries other than the United States is that
we assoclate these foreign exports with rivals of U.S. firms. If,
however, production in other countries is itself largely controlled by
U.5. parents, as is true particularly in the office machinery industry
and also in industry 474, electronic components (not shown separately
but included with industry 473, radio and TV eqaﬁgméﬁt)g it would not

be surprising to find that production in a country by U.S.-owned
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affiliates increases exports Sy foreign countries in which theisaﬁe
U.5. parents have other affiliates. Such a result would be 1n7 3
consonance with much that has been said about IBM's procuremeng |
Ffactices, for example.

In general, then, while we do find a predominance of negative
relations between U.S. affiliates’ output and exports by countries
other than the United States, there are some positive relations and
we can suggest & rveasonable basis for their existence, On the other

hand, production in a country by U.S.-owned affiliates does clearly

appear to increase U.5. exports to that country.
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The Impact of U,S5. Nonmanufacturing Affiliates

The presence and activity of U.S. nonmanufacturing affiliates
should, presumably, be unequivocally favorable to exporting from the
United States and, if anything, unfavorable to exporting by other
countries except where the exporters in other countries are themselves
U.S.-owned firms. The results for U.S. exports do mildly support this
expectation, since almost all the coefficients that are statistically signifi-
cant at the 5 per cent level are positive (Table 3). However, not many
are significant, even though some are quite large. The coefficients
for 13-country exports, however, are a very mixed bag, with the statis-
tically significant ones split between positive and negative and the
others more positive than negative. If we had used the best 13~country
equations the non-significant coefficients would alée have been about
evenly split.

We are therefore unable to draw any general conclusions about the
influence of U.S. nonmanufacturing affiliates on exports of countries
other than the United States. Even for U.S. exports there is the
possibility to be consldered that the positive association exists not
because these affiliates promote exports but because countries that
follow trade policies that encourage imports will thus be encouraging
the formation of sales affiliates. That interpretation would also
fit with the presence of a number of positive relationships between

U.S. nonmanufacturing affiliates and 13-country exports.
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TABLE 3

Coefficients for U.S. Nonmanufacturing Affiliate Net Sales or Net Local Sales
in Equations for U.S. and 13-Country Exports by Industry, 1870

Developed Countries Less Developed Countries
Market Affiliate Market Affiliate
7.5, 13-Country  Bize activicy U.s. 13~Country size activity
exports axports measure measure exports exports measure measure
Industry
431 0312 L2700 EXP NLS§ L0225 -, 1843 EXP HNLS
{(1.363 €1.21) (.09) {,40)
432 1.145 2,525 Goe NS 3.5219 -2.,197 EXP NLS
(1.81) (1.54) (4.41) (.66)
433 L0086 L0885 EXP N& L0604 -,3683 EXP NLS
(.25} (.92) (.14) (.62)
440 L0019 1.9067 EXP NLS L4937 -1.3278 EXP NLS
{.03}) (1.33) (4.13) {2,64)
450 -, 0658 ~1.435 GDP NS VL2462 L4216 EXP NLS .
(.65  (1.0L) (1.46) (1.41)
£61 . 3495 -1.885 EXP NLS
i 1.00) 1326 -.6156 EXP NS
463 1.650 .5390  GDP NLS (.33) (1.62)
(5,59} {(4.39) §
473 L0833 .76582 GDP NS -, 5509 -, 3130 EXP NLS
(.91} (1.68) : (.52) (.30)
473 . 5060 2.28?h GDP NS ,0072 L0792 EXP N§
(3.00) (3.24) (.02} (,22)
481 L1131 A915 EXP LS
a.rn 1.8 -.8249  -.4898 EXP NS
482 7167 7.062° - cpP NS (.42) .07)
(1.12) (1.83)
491 -.7239  =31.92 - EXP NLS NA
(.81) (2.11)
495 1.008 44379 opp NLS -2.8081  2.9551 EXP NLS
{3.68) .98y - (2,40} {(1.74)
496 1406 L1266 EXP N8 70732 0253 EXP NS

(1.69) (1.26) (5.11) (.02)
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ROTES TO TABLE 3

a/ .1997 in the best equation for 13-country exports,
(.59)

b/ ~.5029 in the best equation for 13-country exports.
(.54)

¢/ 2.648 in the best equation for 13~country exports.
(.75)

d/ =-5.007 in the best equation for 13-country exports
(1.54) "

For definitions and notes see Table 1.
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Foreign=Owned manufacturing affiliates

In interpreting the positive relationship between U.S. manufac-
turing activity and U.S. exports as stemming from a causal relationship
we were encouraged by the existence of a genmerally negative relationship
between U,S. manufacturing activity and foreign countries' exports to a
country, since it reinforced the notion that we were observing the
effects of rivalry among producing and exporting companies, rather than
simply effects of omitted country characteristics. It would be further
confirmation of this picture of the world if we would find a corresponding
influence of foreign-owned manufacturing enterprises in a host country:
positive for foreign countries exports and negative for U.S. exports to
it. Unfortunately we do not have the same type of quantitative informa-
tion on foreign—owned manufacturing activity that we have on U.S.-owned
manufacturing; we must make do with data on the numbers of foreign-owned
manufacturing affiliates in each country. However, our pharmaceutical
data, in which we had numbers, size, and éctivity for U.8. affiliates,
indicated that there is a high correlation between numbers and activity
measures across countries, and that the two types of variables gave similar,
though not identical, results.

Only a few of the coefficients for numbers of foreign-owned manufac~
turing affiliates are statistically significant in equations for U.S.
exports, but they are all negative, as we expect (Table 4). Taking all those
with t-values above 1 we again find a majority of negative coefficients.
The significant coefficients for exports by the 13 countries are positive,
by a wide margin, as we would expect if foreign manufacturing affiliates
have the same sort of effect on foreign exports as U.S, affiliates

appear to have on U.85. exports.
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TABLE 4

Coefficients for Number of Foreign-Owned Manufacturing Affiliates
in FEquations for U.5. and 13~Country Exports, by Industry, 1970

Developed Countries Less Developed Countries
Market Affiliate Market Affiliate
1.8, 13-Country size activity  U.§. 13-Country size activity
expﬁrts exports maeasure maagsure exports exports megsures megsure
Industry
431 -.0046 1.193 EXP NLS -.5894 2.000 EXP NLS
{.08) (2.21) (1.90) (3.35)
432 -1.0103 -2.347 COP NS .1085 ~.5832 EXP NLS
(1.76) (1.57) (.57) (.74)
433 -.4012 1.617 EXP NS ~.4196 1.2678 EXP NLS
(2.08) (2.98) (.99) (2.16)
440 L0173 -.0283 EXP NLS -.0510 -.3798 EXP NLS
(.17) (1.24) (.34) (.61)
450 .0896 7.516 GDP NS .9391 1.769 EXP NLS
(.18) (1.07) (1.81) (1.92)
461 ~2.5221 18.058 EXP NLS
(2.30) (3.11) 2.9694 -.2901 EXP NS
463 ~.7913 ~.9005 cpp NLS (1.15) (.09)
(.93) (.14) .
471 ~-1.673 ~.5987 GDP NS -.1928 .2625 EXP NLS
(2.16) (.18) {(.26) (.35)
473 1.766  -7.6327 ane NS 1.2828 ~.3731 EXP NS
(1.76) (2.3%) (.65) (.20)
481 1.606 6.587 EXP NLS
(1.63) (1.58) -3.1810  17.37 EXP NS
482 5.684 19.72 GDP NS (1.37) (2.06)
(.78) (.45)
491 .0180 ~1.265 EXP NLS NA
(.07) (.28)
495 0193 -2.77% GDP NLS -1.0944 L2719 EXP NLS
(.13 (1.09) {1.60) (.20)
496 .7603% 9,187 EXP NLS ~-.3848  -3.701 EXP NS

(.39) (4.12) (.32) .37
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NOTES TO TABLE &

a/ =2.474 in the best equation for U.S. exports.
(2.90)

b/ ~.3346 in best equation for 13-country exports.
{.10)

For definitions and notes see Table 1.
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We find, therefore, that although our measure of foreign-owned
manufacturing activity is a crude one, numbers of affiliates in each
country, it does give evidence of an impact on trade that matches that
of U.S. affiliates. Just as U.§. manufacturing affiliates appear to
promote U.S. exports and decrease exports by fuf&ign countries, foreign-
owned affiliates seem to increase fqreign exports and reduce U.S. exports

to the countries in which they are located.
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Other Influences on Exports

Since we have tried to estimate the effect of affiliate activity
by inserting it in equations that represent rough approximations to
standard trade models 1t i3 of some interest to examine the other
coefficients of these equations to see what influences on trade have
been accounted for., If the coefficients for the other variables were
eccentric or even if they appeared te have a negligible influence where
we expect them to be important, some doubt is cast on the coefficients
for affiliate activity, because it then would seem likely that some of
the effects of country characteristics that enter the trade model were
being absorbed by the affiliate activity variables. On the other hand,
trade variable coefficients that looked reasonable ?Quld add to our
confidence in the measures of the effect of affiliate activity.

The great majority of the market size coefficients, listed in
Tables 5 and 6 for 1.5, exports and 13~country exports respectively,
are statistically significant, and all that are significant are positive,
as we would expect. It seems clear, then, that the affiliate activity
variables are not simply acting as proxies for market size.

Distance is a crude proxy for both tramsport cost and other costs
such as communication that increase with distance, Tdeally we should
have a separate transport cost measure which would take account of the
fact that such costs do not vary linearly with distance, differ between
land and water transport, and are much more important for some commodi-
ries than for others. If we were using more disaggregated trade data
we could make use of the equations for transport cost given in Lipsey
and Weiss [19747, but their use with these highly aggregated categories
would require some bold assumptions to produce usable estimates of unit

values, stowage factors, and other commodity characteristics.
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Despite thelr crudeness the two distance variables produce
generally reasonabley although weak, results. We expect that in
equations for U.S. exports, coefficients for distance from the United
States should have a negative sign and those for distance from Germany
a positive sign. In other words, the United States should be more able
to export to a market the closer the market is to the United States and
the further it is from Germany. 1In U.S. exports to developed countries,
distance from the United States never appears statistically significant,
but distance from Germany does generally show the expected positive
effect, although it is statistically significant at the S5 per cent level
in only a few case~. We are not certain that this is strictly a trans-
port cost effect, since closeness to Germany is almost synonymous with
membership in the EEC, which fails to show anv consistent relation to
U.5. exports in these equations., In U.S. exports to less developed
countries distance from the United States shows the expected negative
effect in the two cases where it is significant and thessame in almost
all the coefficients with standard errors above one.

For exports by the other 13 countries to developed areas, it is
again distance from Germany which shows some effects in a few industries
and that is in the expected, negative direction! 1In their exports to
less developed countries there is weak evidence of the expected positive
relation to distance from the'Uﬁited States énd negative relation to
distance from Germany. Also frequently significant in the 13-country
export equations, but rarely so in the U.S. equations, is the dummy
variable for EEC membership. Many of the coefficlents are statistically

significant and they as well as those that show t-values of one or more,
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are almost all positive, as we would expect. That is, other things
equal, the 13 countries exported more to EEC members than to other
developed countries, presumably because the LEC members were among the
13 exporting countries and were at an advantage within the Common
Market area. This variable contributed to the equations despite the
presence of the distance from Germany, which occasionally was also
sipnificant. We thus have reason to believe that the distance variable

was not entirely a proxy for FEC membership.
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The Location of U.5, Affiliates

In addition to the equations for exports bv the United States and
13 other exporters we have fitted equations for the activity of U.8,

4
affiliates in each market., We have two reasons for doing this. One

Z' B
Since we want to explain the size of the affiliate’s total

operations rather than sales in its own market, we use only net
sales and net fixed assets as independent variables and not net

local sales.

is to find out how much of the variation in affiliste activity can be
accounted for by the same variables that are used to explain exports,
so as to form a judgment as to the degree to which the effects of
affiliate activity might be inextricable‘frﬁm those of country charac~
teristics. The second is to see whether ﬁhere ié any evidence here for
the idea that rivalry among firms Is important in their location deci-
sions. In other words, do U.S5, affiliates tend to locate and operate
where there ave affiliates of other countries., aside from the influence
of market size and other country characteristics.

Since we were mainly interested in the variable for numbers of
foreipn~owned manufacturing affiliates we have not shown the equations
i;cléding distance and FEEC membership in cases where those variables
;adéed ;ﬂthing to the explanation of U.S, affiliaste activity. Ve have
also completely omitted equations for éeveral industries for which

the variables included did not explain the location of U.S. manufac-

turing affiliates at all.
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TABLE B ,
Coefficients for Market Size, Number of Foreign~Owned Manufacturing
and Distance from the United Srates and Germany in Dquations for
U.5. Manufacturing Affiliate Activity in Less Developed Countries, by Industry, 1970

ot o i N R AR T B R L | 5 e e S sty L o i A Ol A A TN

Ne, of
Forelgn- NDistance from Market  Affiliate
Market funed Mfg. _ Size Activity
Size Affiliates .8, GCermany R Measure Measure
Industry
431 Ho significant coefficients
32 -, 000957 3.083 -, 00564 00632 . 234 EXP RES
(.20) (2.43) (2.35) (1.55)
433 -, 1640 2.448 2455 EXP NFA
{2.46) ({4.41)
440 Ho significant coefficients
450 .01496 . 8396 -, 00330 00024 L B03 EXP HFA
(4.61) (2.88) (2.43) (.18)
461463 -, 00948 65,3562 ,570 EXP NS
{1.26) {5.363
471 -, 003733 2.1245 = 005725 000413 .287 EXP NS
(.74) (2.32) (2.37)  (.18)
4773 -, 004350 1.4996 -, 000744 LO00250 0 L568 EXP NFA
{(3.02) {5.14) {(1.39) (.48)
481482 -,00933 5,428 .109 EXP NFA
(.75) {2.11)
491 No significant coefficients
495 -, 004865 5.0753 -, 001161 UL .581 EXP NTA
{2.28) (4.76) {1.52) (.01)
496 .000713 3,971 ~. 000953 000026 153 EXP NS
(.58) (2.29) (1.53) (.04) '




On the whole we were able to explain U.S, manufacturing activicy
in developed countries far better than in less developed countries.

The market size variable was always positive, as we would expect, and
almost always statistdeally significant at the 5 per cent level. The
distance and FEC membership variables were of some influence in only

8ix of the fourteen industries, Where the coefficients had t-ratios

ahove one, those for distance from the United States were negative and
those for distance from Germany were positive. That is, U.S. manufacturing
affiliate activity tended to be larger the closer a market was to the
United States and the further it was from Germany.

We had no strong a priori expectation about these distance coef-
ficients. If the main factor in location were the difficulty of EXpOTL-
ing to a particular market, we would expect positive coefficients for
distance from the United States and negative coefficients for distance

from Germany, because firms would have a hard time exporting to distant

markets in the face of foreign competition and would therefore temd to
produce there. On the other hand, if the main conaiderations were
familiarity with a market, ease of supervision and of communication, and
similar factors, we would expect negative coefficients for distance from
the United States and positive ones for distance from Germany. It is
the latter class of factors that seems to be supported by these results.
The EEC coefficients, in several cases where they were significant,
suggest that membership of a country in the EEC was a deterrent to U.S.
manufacturing investment, other things being equal. That result seems
odd, since the existence of barriers to i{mports together with free trade

in an area should encourage investment from outside.
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The main variaéla we are interested in here, the number of
foreign-owned manufacturing affiliates, has almost uniformly positive
and usually significant coefficients. That is, the presence of
foreign—owned manﬁfaéturing affiliates in a market encourages invest-
ment in U.S. manufacturing affiliates.

The equations for U.S. manufacturing affiliates’sales or invest-
ment in less developed countries were much poorer than those for
developed countries in the sense that we were completely unable to
explain affiliate activity in several industries, in several of the
others the ?Q were quite low, and several of the significant market
size coefficlents were negative. However, as in the case of developed
countries, the coefficient for numbers of foreign-owned affiliates
was consistently poesitive. Distance from the United States was more
frequently significant and the coefficients were consistently negative.

Thus we do find quite regularly that U.S. affiliates tend to
locate in markets where there are also affiliates of foreipgn countries

and in markets that are comparatively close to the United States.
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Summary

The purpose of this paper has been to examine the relations
among U.S. and foreign affiliate activity in an industry in a market,
and exports of that industry's products to that market by the
United States and foreign countries. In fourteen industries which
comprise the'bulk of U.S. manufacturing investment abroad we find
quite consistently that the level of activity of U.S. manufacturing
affiliates is positively related to U.S. exports and, in legs developed
country markets, negatively related to exports by 13 other countries,
The number of foreign-owned manufacturing affiliates is positively
related to exports by foreign countries and, in the few cases where
there is a clear relation, negatively related to U.S. exports. We
interpret these coefficients as indicating that U.S. manufacturing
affiliate activity tends to promote U.S. exports and that foreign
manufacturing affiliate activity tends to promote foreign countries’
exports. At the same time U.S. affiliates' production seems to
substitute for exports by foreigners and foreign-owned affiliates’
production for U.S. exports. We find no evidence that on net balance
a country's production in overseas markets substitutes for its own
domestic production and employment. These findings lend support to
the idea that direct investment abroad is a method by which oligopolistic
firms compete for shares in host country markets. The size of the
éxpart coefficients, almost all less than 20 cents or so and mostly
less than 10 cents of exports per dollar of host country sales by
affiliates, suggests thet the export competition is secondary to the
competition via production in the market, and may even be incidental

to it.
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This view that rivalry among oligopolistic firms is a major
element in investment and production in foreign markets is reinforced
by the strong relationship between the number of foreign-owned manu-
facturing affiliates in a market and the activity of U.S.-owned
affiliates, for markets of a particular size and distance from
the United States and Germany. As is implied by this view, U.S5.-
owned manufacturing affiliate activity is greatest in markets where
there are many foreign-owned affiliates.

We are encouraged by our finding that affiliates have impacts
on foreign exports opposite to those on thelr own countries' exports
to believe that the relationships are not simply dispguised influences
of country characteristics on both exports and affiliate activity.
1f they were we would expect them to have the same effects on U.S.
and other countries' exports. Another defense against the possibility
that our régults would simply reflect the effects of country character-
istics separately on investment and exports is the use of these country
characteristics in the trade equations as independent variables. They
do have the expected influence on exports there but the influence of

affiliate activity is evident beyond that of the country characteristics,
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TABLE B-1

Equations Relating U.S. Manufacturing Affiliate Activity
in Developed Countries to Market Size and Foreign Affiliate Activity, 1970

U.5, Affiliate Constant

No. of

Foreign~-

Owned
14-Country Mfg.

P

Industyy Activity Measure Term GDP ¥xports Affiliates R
431 Het sales 14.353 .5187 A14
{1.40) (3.89)
~1.944 ,56598 4.625 .588
(.19 {4,058) {3.01)
5.742 L0077 . 320
{.42) {3.23)
-3,592 L0060 4,033 426
{.27) (2.58) {2.12)
Het fixed assets 4.330 L0905 .162
{1.38) (2.21)
-, 267 0739 1.305 . 365
{.08) {2.04) {2,66)
f 3,176 .0012 .099
{.79) {(1.79)
227 L0007 1.274 .266
(.06} {1.08) {2.31)
432 Net sales 3.966 8241 471
{.27) (4.3%) :
-21.56 015007 .570
(1.34) (%.24) }
~-17.07 L4260 7.439 .623
{1,200 {2.03) {2.95)
~31.58 009267 6.467 .685
{2.22) {2.91) (2.82)
Net Fixed assetils 4199 1640 464
{.14) (4.28)
-4, 493 002948 547
{1.36) (5.02)
-3,949 08133 1.545 .631
{1.40} {1.96) {3.09)
-5,633 2001723 1.381 .680
{2.30) {(2.68) {2.98)

{cédnt.)
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TABLE B-1 {cont.}

He. of
Foreignw-
‘ Owned
U.8, Affiliate Constant 14~Country Mfg. 2
Industry Activity Meassure. Term Gop Exports Affilistes R
433 Het sales 46,74 2.020 - 354
(1.04) (3.45)
«~16.75 L03700 436
(.33 (4.06)
9.353 1.520 2.835 378
{.18) {(2.22) (1.33)
=31 .45 L03061 1.959 431
(.58) {2.65) (.91)
Net fiwed assets  29.43 . 1987 225
(1.25) {2,613
~10,29 017 L1797 451
(.42) (4.17)
13.78 L5894 1.187 228
(.49} {1.61) {(1.04)
-12.12 01718 28633 B22
(.46} {3.08) (.23}
440 Net sales =14 .36 . 3969 L118
(.90} {1.92)
1.911 07262 .153
(.10) {2.15)
3.962 L3297 3,930 121
.21} {1.52) {1.03)
-f 938 LOU6128 3.3%6 143
(.24} {L.68) {.88)
Net fixed assets 5.848 1682 134
{.92) {2.03)
1.004 L003438 228
(.14) (2.63)
2,231 L1448 1.367 124
(.29} (1.65) (.88)
«-2.970 LB03113 L9750 204

(.37) (2.19) (.65)

{cont.)
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TABLE B-1 (cont.)

Ho. of
Foreign~-
s Ouned
, U.5, Affiliate Constant 14-Country Mfg. —2
industry Activity Measure Term GDP Exports Affiliates R
450 Het sales 20.27 . 8567 .282
{.92) (2.97)
-20.94 01896 .535
(.96} {4.90)
~3,1860 .6314 2,019 406
(.38 {2.3%) (2.23)
-35,66 .01591 1.436 .586
(1.61) (3.97) {1.84)
Net fized assets 17.74 2643 011
{1.05) (1.1
7.853 00498 042
{.38) (1.37)
~-18.30 - 00703 2,472 .533
{(1.31) (.04) (6,72}
~17.66 -, 00030 2.489 .533
(1.15) (.11} (4.58)
461 Net sales 4,571 1.9502 .534
((.15) {(4.89)
~-1.250 ; .02302 241
.03 (2.71)
~-18,31 L9281 : 8.657 .651
{.66) {(1.82) {2.72)
2.364 -, 00550 14.437 .595
{.07) { .60} (4,20)
Het fixed assets 1.104 L4416 492
(.15 (4.52)
~-3.164 .00589 .295
(.29} (3.06)
~3.955 L2156 1.914 .591
{.56) {1.66) {2.36)
-2 460 ,00033 2.813 .529
{.28) (.14) {(3.23)

{cont.)
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TABLE 8-1 (cont,)

HNo, of
Foreign-
Owned
U.5. Affiliate Constant 14-Country Mfg. .
Industry Activity Measure Term GDP Exports Affiliates R
463 Het sales -&ds BT 4,315 LT87
(1.17) (8.64)
~137.94 L0693 <725
{2.59) (7.33)
62,36 3.992 4£3.82 . 792
(1.54) {(7.12} (1.21)
-143.0 L0649 32.22 .718
(2.63) (5.72) (.74)
Net fized assets -24.73 2.074 .B22
{1.50} (9.66)
66,90 L0327 P28
(2.68) (7.39)
-32.05 1.940 18,12 .825
(1.83) (8.02) {1.18)
~-6%,11 0308 14.06 . 720
{(2.71) {5.79) {.68)
&71 Net sales 31.481 3113 24
(1.60) {1.22)
10,16 LO0833 144
(.45) (2.09)
~8.478 -~ 04041 4,965 L2312
{.35) {.15) {2.36)
-11.51 00294 3.938 L2237
{.47) (.60} {1.75)
Het fixed assets 6,916 L0430 LO00
(1.90) £.913
4,150 001112 .052
(.96) (1.45)
L2303 -, 0159 L8323 .139
{.05} (.30 (2.06)
1149 L00108 .7337 «135
(.02 (.11} {1.68)

{cont,}



TABLE B-1 (cont.)

57 -

No. of
Foredign-
Owned
U.5, Affiliate Constant 14-Country Mfg. 2
Industry Activity Measure Term GDP . Exports Affiliates R
473 Net sales 12.30 2.300 .416
(.27)  (3.90)
~81,74 04709 .653
{1.91) {6.21) ! f
~22.23 2.009 5,376 L419
(.40) (3.09) (1.04)
~111.49 04341 5.070 .667
(2.36) (5.49) (1.35)
Net fixzed assets  4.465 4133 .370
{.50) (3.57)
-11.99 .00836 .568
{1.33) (5.22)
-4 ,968 .3341 1.468 408
{.46) (2.69) (1.4%9)
-20,18 00735 1.396 .615
{2.10) (4.56) (1.82)
481 Yet sales 21.81 7.741 .317
(.12) (3.20)
~226,6 L1429 .399
(1.06) (3.78)
-71.01 7.561 26.02 . 301
(.32) (3.08) (.75)
~249 .4 L1406 8.491 . 368
{1.05) (3.52) (.25)
Net fixed assets ~6.974 2.736 . 333
(.11  (3.32)
~83,83 L0880 374
(1.12) (3.60)
~30.38 2.690 6,561 .308
(.39 {3.19) (.55)
~85,89 L0478 L7662 .340
- {1.03) (3.39) (.06)

(cont.)
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TABLE B~1 {cont.)

No. of
Forelgn-
Owned
U.,8, Affiliate Constant 14~Country HEg. s
Industry Activity Measure Term GOP " Exports Affiliates R
482 Net sales -1.228 L2597 276
{.18) {2.94)
-9, 137 LO0470 . .333
{1.14) (3.323
-8,263 L2269 7.877 LAT0
(1.31) (2.97) {(2.82})
~12.92 L0385 6.853 465
{1.76) {2.,92) {2.38)
Het fixed assets ~8,179 L0730 298
(.04) (3.08)
2,605 00139 A4
(1.273 {3.81)
-1.942 L0643 2.083 481
{1.14) {3.12) {2.78)
~3.568 LOOLLY 1.744 L3518
{(1.89) (3.45) (2.35)
491 Het gales 2.028 1117 119
{.45) {1.92)
-1.295 LO0200 145
{.24) (2.10)
2.160 L1127 -, 0370
{.82} {1.82) (.06}
-, 9282 LODZG72 -, 1402 L 100
{.163 (2,01} {.21)
Net fized assets . 766 0478 179
(.48)  (2.31)
Lol -, 957 00092 .25%
(.52) {(2.83
JATLT L4781 - 0167 .133
(.42} {2.17}) (.01)
- 7974 000958 -, 06102 221
{.40) (2,703 (.27)

{cont.)
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TABLE B~1 (conel.)

No. of
Foreign~
Owmned
7.8, Affiliste Constant 14-Country Mfg, 2
Industry Activity Measure Term GDP Exports Affiliates R
495 Het sales ~1.342 6624 .523
(.13 (4.79)
~24 .90 ¢ L01276 .714
(2.47) {7.14)
-7 .895 L6275 2.279 .5217
{.65) {4 ,44) {1.08)
~23.15 01136 -1.212 .673
C (2,46} {6,00) (.72)
Net fixed assels ARLT . 2459 474
; (.11} {4£.36)
-89 ,202 L0050 714
(2.35) (7.14)
-3,055 ,2270 . 1.230 .505
{.63) {4.04) : {1.47)
-8, 845 005128 ~-.3130 701
{2.17) {(6.23) (.43)
496 Het sales -, 7827 1.439% 467
(.03) (4.30)
-36.49 L0242 474
(1.17) {4.36)
-12.25 .9030 17.12 .616
{.55) (2.66) {2.89)
-30.94 01465 (6,46) .593
(1.12) (2.39) (2.57)
Net fixed assets = .5796 L3591 .335
{.07) {3.33)
-5,439 L0053 .259
{.51) {2.83%)
~2.641 L2087 4.807 467
{.35) {1.81) (2.39)
. -3,.631 00227 5.362 407

(.38) (1.06) (2.40)
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TABLE B-3

Equations Relating U.S. Manufacturing Affiliate Activity in Less Developed Countries
to Market Size, Foreign Affiliate Activity, and Distance from the United States and Germany

Ho., of
Forelgn~-
Ovmed Distance from
U.S. Affiliate Constant l4-Country Mfg. -2
Industry Activity Measure Term Exports Affiliates U.s. Germany R
431 N O STGNIFICANT COEFFICIENTS
432 Het sales 8.130 00369 .000
(.94) {.67) '
5700 000135 3.057 157
(.07 {.03) {2.32)
7.158  ~.000957 3.083 -. 00564 00362 .294
{.38) {.20) {2,43) {2.35) (1.55)
Her fixed assets 1.364 000680 000
(.84) (.66)
0351 000056 .5372 .131
{.02) {063 (2.15)
1.666 ~.000172 5344 -,00112 000678 .293
(.48) (,19) (2.26) (2.50) (1.56)
£33 Het sales 33.10 00331 .000
{1.67) {.26)
34.05 -, (32230 3.507 .284
{2.08) (1.69) {3.20)
47.64 -, 02296 3.407 - 0433 00164 L2226
{1.18) (1.67) (2.93) {.76) {.30)
Ket fixed assets 15.56 L0149 .000
(1.35) {.20)
16.23 -. 01640 2.448 ‘ 435
(1.96) (2.46) {4,41) ’
28.57 - 0168 2,368 -,00132 -, 000604 408
(1.40) (2.41) {4.01 (.46} (.22)

{cont.)



o §38y e

TABLE B-3 {cont.)

Ho. of
Forelgn-
Owned Distance from
0,5, Affiliate Constant L4-Country Mg, 2
Industry Activity Measure Term Exports Affiliates U.8. Germany R”
430 Net sales 2,052 LOL082 099
(.22) (1.82)
1.270 L0659 LHL68 094
(.14} {.91) {.94)
34,27 L0203 L8495 - 00724 L0134 328
{1.85) {.32) {1.47) {2,703 (.53)
Net fixzed assets -17.92 L2201 688
(3.57y (6.87)
~-18.86 01716 L7438 742
{4.12) (4,76} {2.29)
-1.062 01496 .B396 - 00330 L0024 803
.11y (4.61) {2.88) {2,453} (.18}
461463 Net sales 7.738 L0711 LO00
(.47 (.67
1,157 -.00%48 6.3562 L5370
.11y (1.26) {5.36}
18.2% -~ 01667 6.2720 - 002446 -, 000317 .538
(.70 (1.35) {5.07) {.66) {.09)
Het fixed assets 3.617 LO0303 000
(.47} .62}
L7165 -, 00428 2.8018 . 500
(.13) (1.14) (4.71)
8,701 -,00482 2.7811 -, 00985 -, 000277 .459
{.66) {(1.21) {4,464} {.53) {.16)
471 Net sales 8,212 L003391 L0060
{.96) {.562)
3,546 - 000534 1.9000 LO83
(.42 {103 {1.86}
34,09 - 003733 2.1245 -, (05725 000413 .287
{2,013 {743 {2.32) {2.37 (.18}
Ket fixed assets 1,725 LO00731 OG0
{.943 (.63}
LA513% -, 000341 L5188 L1991
(.27 (.30 {2.543
4,800 - 000788 LB480 - B00779 L000031 .228
{1.28) .70 {2.6%9) (1,48} {.06)

{oont .}
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TABLE B-~3 (cont.)

No. of
Foreign~-
Owned Distance from
U.5. Affiliate Constant 14-Country ufg, 2
Industry Activity Measure Term Exports Affiliates U.8. Germany R
473 Net sales 6.920 002929 .000
{1.01) (.67}
5.161 ~.006623 2.9494 2243
(.87 (1.30) (2.85)
17.87 -, 008098 3.0904 -, 001373 ~,000618 .206
(1.26) (1.49) (2.82) (.68) (.32)
Het fixed assets 2.603 000762 000
(1.05) {.48)
1.699 -.004150 1.5171 .567
(1.06) (3.03) {5.38)
4,290  -.004350 1.4996 - 000744 .000250 .568
(1.14) (3.02) {5.14) {1.39) {.48)
481~482 Net sales 61.64 01574 .000
{1.02) {.41)
31.38 -, 01990 14.74 046
{.52) .7} (1.68)
198.25 -,03598 15.56 - 024420 ~.003057 ,080
(1.49) {.84) {1.80) (1.29) (.17
Het fixed assets 14.87 00379 000
{.81) {.32)
3,730 ~.00933 5.428 .109
£.21) (.75) {2,113 :
30.14 -, 01153 5.486 -, 002313 ~-.001707 .034
£.73) (.86) {(2.04) (.39) (.30
491 HO SIGNIFICANT COEFPFPICIENTS
495 Net sales 5,800 001929 000
{.97) (.50)
11.27 -, 009578 7.7876 .353
(2.27) (2.18) {3.61)
22,78 -, 310350 7.6110 ~,002231 000227 .372
(2.09) (2.37) (3.50) {1.43) {.15)
Het fixed assets 1.080 .003227 .053
(.31) (.47
4,740 - 004466 5.2058 .554
(1.92) (2.04) {4.85)
11.51 -, 006865 5.0753 -,001161 L000010  .581
(2,16} (2.28) (4.76) (1.52) (.01

{cont.)
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TABLE 8-% {conecl.)

U.s. Affiliate

Conastant 14-Country

No., of
Forelgn-

Owned Distance from

Hig.

Industry Activity Measure Ters Exporte Affiliates U.8. Germany w
496 Net sales 1.574 000826 000
{.77) {.63)
L0573 001146 3,485 101
{.03) (.93) {1.97)
5.344 000713 3.971 - BO0953 LO00026 153
(1.23) (.58) {2.29) (1.53) (.04}
Net fixed assets 1704 LO01286 D00
.07y {.83)
L1158 001298 L1255 00
{.04) {.81} {.05)
5.103 000865 7159 ~ 001204 LO00261 L 000
(.88} (.53) (.31} {1.44) (.34}






