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NOTES 


DETERMINANTS O F  DIRECT FOREIGN INVESTMENT 


Stephen G. Grubaugh* 


Abstract-Thls study tests three theories that have been ad- 
vanced to explain why some firms invest directly in foreign 
countries and other firms do not. An econometric model of the 
probability that a firm will invest directly abroad-become 
multinational-is developed and then is estimated using a 
random sample of 300 U.S. firms. The results are sensitive to 
the choice of functional forms. In particular, results of an 
earlier study, Horst (1972), are found not to hold when a 
statistically more appropriate functional form is used. The 
theory that firms become multinational in order to exploit 
intangible assets of the firm overseas as well as at home is 
supported. The implications of this result for other statistical 
studies of multinational firms' behavior are considered. 

In the last two decades the growing importance of 
multinational enterprises (MNEs) has been much dis- 
cussed both in the populx press and in the writings of 
economists. Several hypotheses have been suggested to 
account for why a company would choose to become 
multinational. One such hypothesis (e.g., Macdougal 
(1960)) views the multinational corporation essentially 
as a firm that engages in capital arbitrage. As Hymer 
(1960) has pointed out, however, in the world of perfect 
competition that is assumed in the general equilibrium 
analysis of Macdougal, it is hard to develop a role for 
the firm to play. Hymer suggested viewing the MNE as 
an oligopolist. Among a firm's possible strategies for 
competing with its rivals is to produce its product in 
various countries. 

A third theory of the determinants of direct foreign 
investment has been built along the lines of Coase 
(1937), discussing the nature of the firm (see Dunning 
(1977) and Rugman (1981)). This theory emphasizes the 
intangible assets firms have acquired. Given the difficul- 
ties in selling such assets in markets-the transactions 
costs would be high-these firms can only gain a return 
on these assets b y  producing the goods themselves. This 
view of the MNE has been central to much recent 
analysis of MNEs' role in the economy (e.g., Helpman 
(1984) and Markusen (1984)). 

Each of these three hypotheses implies something 
different about the relationship between whether a firm 
is multinational and the characteristics of the firm itself. 
The capital arbitrage hypothesis would predict no sig- 
nificant difference between firms that have become mul- 
tinational and those that have not, except the cost of 
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capital and capital intensity. The Hymer hypothesis 
would emphasize the importance of what industry a 
firm is in, the size of the firm, and the diversity of the 
products the firm produces. The intangible assets model 
would predict that firms with intangible assets, such as 
knowledge (research and development) and goodwill 
(advertising), would be more likely to invest directly 
abroad. 

Several studies have focused on the relationship be- 
tween a firm's decision to become multinational and the 
firm's characteristics. Perhaps the best such study is 
Horst (1972). Horst's conclusion about how well his 
model could predict whether a firm would be a multina- 
tional was basically negative; only firm size was found 
to be significant. At the industry level, however, im- 
portant differences have been found-that is, the im- 
portance of MNEs within an industry has been found to 
be related to the industry's level of research and devel- 
opment (Horst (1972)) and to advertising expenditures 
(Goedde (1978)). Such results leave the analysis of the 
effects of MNEs on the economy in a curious position. 
Whether an industry will have multinationals can be 
explained by the intangible assets model, but within any 
industry the Hymer hypothesis seems most relevant 
since if only size matters, the reason any one firm within 
the industry decides to invest directly in foreign coun- 
tries is to compete with the other oligopolists within the 
industry. 

Case study evidence of firms (e.g., Horst (1974)) 
seems consistent with the intangible assets theory at the 
firm level. That the results of case studies and statistical 
studies differ could be explained by hypothesizing that 
the case studies were unrepresentative; the difference 
could also be attributed to the use of inappropriate 
statistical models. This study will take the second ap- 
proach. This study suggests that the way in which 
statistical models have been inappropriate is in the 
choice of functional forms. Horst recognized the possi- 
ble difficulties in the functional form he chose to use 
but considered the alternative to be not feasible since 
"the computational difficulties entailed by the nonlinear 
likelihood function are awesome."' This problem is no 
longer so awesome. 

Model and Data Used 

~ h ,data used in this study were based on a random 
sample of 300 U.S. firms that filed reports with the 
Securities and Exchange Commission in 1982 (excluding 

' Horst (1972). p. 260, fn. 5. 
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utilities). After eliminating firms with missing data, 186 
observations are left to estimate the model. The model 
used is similar to that reported by Horst (1972). A firm 
was classified as either multinational or not multi-
national based on the assets of the firm's foreign 
s~bsidiaries.~For each firm, information was gathered 
concerning assets; sales and general administrative ex- 
penses as a percentage of total sales (as a measure of 
advertising intensity); total employee compensation rel- 
ative to assets (to measure labor intensity); research and 
development expenditures; and SIC codes for products 
produced (to place the firm in the proper industry3 and 
to measure product diversity by the number of four-digit 
SIC industries the firm is classified as being in). These 
data are essentially the same as those used by Horst 
(1972), updated to 1982. The Hymer hypothesis would 
suggest that the coefficients for size (as measured by 
assets) and product diversity should be positive. The 
capital arbitrage hypothesis would suggest that the 
coefficient for labor intensity should be negative since 
greater labor intensity should be associated with a lower 
capital intensity. The intangible assets model would 
predict that the coefficients for advertising, research and 
development, and product diversity should be positive. 

Since the dependent variable is a qualitative variable, 
the model is an estimate of a probability function. Two 
functional forms of the (assumed) probability function 
are estimated. One is the linear probability model, which 
can be estimated using ordinary least squares. This 
model is known to have serious weakne~ses,~ but it will 
facilitate a comparison of the 1982 data used here and 
the results obtained by H ~ r s t , ~  using 1967 data. The 

This is not the same criterion used in Horst (1972). Horst's 
criterion was the Harvard Business School criterion, as re-
ported in Vaupel and Curhan (1969). Using a ratio of assets of 
foreign subsidiaries to total firm assets involves setting an 
arbitrary limit (10% in this study) but such a ratio can be 
calculated easily from published data. The 10% ratio was 
chosen in order to be as similar as possible to the Harvard 
criterion, which only requires a 25% equity holding by the 
parent firm in subsidiaries in at least six countries (Vaupel and 
Curhan, p. 3). See Rugman (1981), p. 138, for a similar use of 
the ratio definition of MNEs and a discussion of some of the 
issues involved in using this criterion. 

The firms are classified as being in 28 different industries. 
This classification scheme is based on the SIC codes. When 
fewer than two firms were in an industry, however, that in- 
dustry was combined with another similar industry. The re- 
strictions implied by this combining of firms is not rejected by 
the data. 

The error terms are heteroscedastic and predicted probabil- 
ities can lie outside the (0,l)  range. See Pindyck and Rubin- 
field (1981). pp. 275-278, for a discussion of these and other 
related issues. 

Horst (1972) used a step-function approach, not a linear 
probability model. Horst does not make exactly clear what this 
step-function model is (at least, to me). However, he admits 
that his procedure has theoretical weaknesses (Horst (1972), p. 
260, fn. 5) and that he only uses it because the theoretically 

second functional form used is the cumulative logistic 
probability function (logit). This functional form avoids 
the problems 'of the linear probability model and is 
fairly easy to use computationally. Since the logit model 
is nonlinear, the model must be estimated using maxi- 
mum likelihood techniques; fortunately, this is no longer 
such a computational burden. 

Results 

The results of using the linear probability model are 
reported in table 1. One can reach exactly the same 
conclusion Horst reached in 1972 concerning the de- 
terminants of direct foreign investment by considering 
the results reported in table 1. Holding industry and 
size constant, none of the other variables is significant 
at the 5% or less significance level.6 Five of the industry 
dummies were found to be positively related to becom- 
ing multinational at the 5% or less significance level.' 
The hypothesis that all the industry coefficients equal 
zero can be rejected at the 5% significance level.8 

Given the weaknesses of the linear probability model, 
it seems worthwhile to reestimate the model using a 
different functional form. The results of such an estima- 
tion are reported in table 2,9 where the logit form was 
used. Estimating the model using this more appropriate 
functional form lends support to the intangible assets 
model. While size is still found to be significantly re- 

more correct procedure is computationally too burdensome. 
The linear probability model is presented here only to show 
that my 1982 data can generate the same results as the 1967 
data Horst used. 

The hypothesis that the coefficients for advertising in- 
tensity, labor intensity, research and development expendi- 
tures, and product diversity are all zero cannot be rejected at 
the 1% significance level. F* = 2.52 while the critical value is 
3.44. At the 5% level, however, the hypothesis would be re- 
jected; the critical value is 2.43. 
'The five industries that are positively related to becoming 

multinational, at the 5% significance level, are: (1) rubber, 
miscellaneous plastic products, leather, and leather products; 
(2) fabricated metal products; (3) machinery, except electrical; 
(4) instruments and related products; (5) health services. At the 
10% significance level, two other inzustry groups were signifi- 
cantly positive: (1) paper, allied products, printing, and pub- 
lishing and (2) chemicals and allied products. Also at the 10% 
significance level, one industry, transportation equipment, was 
negatively related to becoming multinational. 
'F* = 1.88 while the 5% critical value is 1.54. 
'The pseudo-R~ reported is calculated as 

1 --~ni ( n )  
In ((a) 

where f (0)is the value of the likelihoodfunction evaluated at 
the maximum likelihood estimates and l ( w )  is the maximum 
likelihood function under the hypothesis that 8, = . . . = 8, 
= 0. The X 2  statistic is the test-statistic for the hypothesis that 
all of the coefficients are zero. See Judge et al. (1982), pp. 
524-525, for a discussion of these measures of goodness of fit. 
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TABLE1.-LINEAR PROBABILITY MODEL= 
(ORDINARYLEAST SQUARES) 

DEPENDENT VARIABLE, MULTINATIONAL (0 OR 1) 
(I-STATISTIC IN PARENTHESES) 

Constant 

Assets 

Advertising Intensity 

Labor Intensity 

R & D Ewpenditures 

Product Diversity 

R-
R 

F32. 156 

a The model also lncludes 27 industry dummies 
Significant at the 5% slgmficance level. 
Significant at the 1%significance level. 

lated to becoming multinational (at the 5% level), re- 
search and development expenditures and product di- 
versity are also found to be related to becoming multi- 
national (at the 1%significance level). None of the 
industry coefficients is significantly different from zero 
at any reasonable significance level. Overall, however, 
the hypothesis that all of the industry coefficients are 
zero is rejected = 49.64) at the 1%significance 
level. 

It is not possible to directly interpret the maximum 
likelihood coefficients of the logit model as probabili- 
ties. For particular values of the independent variables, 
it is possible to turn the coefficients into the increase in 
the probability of the event (becoming multinational) 
occurring, given a one-unit increase in the correspond- 
ing independent variable.1° Using the mean values of 
the sample and considering a firm in the most fre-
quently occumng industry (electric and electronic 
equipment), the coefficients of the logit model in table 2 
can be interpreted as saying that, holding all else con- 
stant: (1) a $1,000 increase in assets raises the prob- 
ability of becoming multinational by 0.04%;(2) a $1,000 
increase in research and development expenditures 
would increase the probability of becoming multina- 
tional by 33.5%; and (3) increasing the number of SIC 
four-digit industries that the firm has products in by 
one increases the probability of becoming a multina- 
tional by 36.4% 

where P, is the probability of the event, X,,is the value of the 
independent variable j for observation i ,  /? is the coefficient, 
and - means the value is a vector. See Judge et al. (1982), p. 
522. 

TABLELOGIT IT MODEL= 
DEPENDENT VARIABLE, MULTINATIONAL (0 OR 1) 

(ASYMPTOTIC t-STATISTICIN PARENTHESES) 

Constant 

Assets 

Advertising Intensity 

Labor Intensity 

R & D Expenditures 

Product Diversity 

log likelihood 
pseudo-R~ 
x:, 


a Equat~onincludes 27 industry dummies. 

Significant at the 5% significance level. 


" Significant at the 1% significance level 


Significance of Results 

The results of this study confirm the proposition that 
the functional form chosen to estimate a probability 
function can make a significant difference in the in- 
ferences that can be drawn. From the perspective of the 
analysis of MNEs, the results of this study confirm the 
results of interindustry studies that support the intangi- 
ble assets hypothesis, at least as it is measured by 
R & D expenditures and product diversity. The results 
are also consistent with the Hymer hypothesis, since 
this hypothesis predicts size and product diversity to be 
positively related to the probability of becoming a mul- 
tinational. These results bring the statistical studies of a 
firm's choice to invest directly abroad in line with 
results obtained from case studies that have also gener- 
ally found support for the intangible assets model. The 
results of this study not only lend support to the in- 
tangible assets hypothesis but also imply that any study 
that looks at the behavior of multinationals must con- 
sider how the firms first decided to become multina- 
tional. It appears that firms that become multinational 
are statistically different from firms that are not and 
that these differences can be measufed." 
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DOES CONCESSIONARY AID LEAD TO HIGHER INVESTMENT RATES IN 

LOW-INCOME COUNTRIES? 


Victor Levy * 

Ahstrucr-This study tests the effect of foreign transfers on 
investment rates in low income countries. The empirical find- 
ings are based on cross-country comparisons of aid flows, 
savings rates and investment rates over periods of six years or 
more. The results suggest that saving rates are fairly stable, 
while aid flows vary and determine investment. The evidence 
supports the proposition that most development assistance 
intended for fixed capital formation is indeed invested. The 
sustained increase in the aid ratio caused an equal increase in 
the investment ratio. 

Since late 1973, foreign aid transfers to many low-in- 
come countries have risen and remained at levels unpre- 
cedented in the postwar era. For most of the last 
developed countries, foreign aid has become more im- 
portant than borrowing as a source of funds from 
abroad. These trends have been accompanied by an 
impressive increase in the share of resources devoted by 
this group of economies to fix capital formation; their 
investment rate in the post-1973 period has been 30% to 
40% higher than in the previous decade. The purpose of 
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this paper is to examine to what extent this rise in the 
investment rate can be accounted for by the growth in 
concessionary aid flows to the low-income countries. 

previous research efforts have On the 
"decreased savings effect" of a foreign inflow, while 
little work has into relating foreign aid to invest- 
ment rates.' However, if the point of interest is the 
extent to which an inflow of foreign resources contrib- 
utes to economic growth, then the main question to be 
examined should be how much of the transfers goes to 
increase investment, and not whether any of it goes to 
increase c o n ~ u m ~ t i o n . ~  

In this study, therefore, I test the effect of foreign 
transfers (only those aid flows that are either pure 
transfers or loans that contain a substantial grant ele- 
ment) on investment. The empirical findings of this 
study are for the most part based on cross-country 
comparisons of aid flows, savings rates, and investment 
rates over periods of six years or more. The results 
suggest that saving rates are fairly stable, while aid 
flows vary and determine investment. 

' For example, see Haavelmo (1963), Chenery and Strout 
(1966), Rahman (1968), Chenery and Eckstein (1970), Griffin 
and Enos (1970). Weisskopf (1972), Papanek (1972 and 1973). 
Bhagwati and Srinivasan (1975), and Gupta (1975). 

* Because saving is defined as the difference between national 
income and consumption, any increase of consumption from 
the proceeds of a net capital inflow, with a given income, 
implies lower savings. 
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