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1. Introduction

Despite the growth of outward foreign direct investment (FDI) from Japan and some

European countries, the United States still has the largest stock of overseas direct

investment in the world. In 1993 that stock was worth approximately $549 billion, $126

billion more than Japan’s outward investment, and over double that of the UK. Direct

investment undertaken by US multinationals is therefore an important characteristic not

only of the US economy, but also of the world economy. Due to the scale of

multinational activity in the world economy, the level and location of FDI is of interest

both to the countries which undertake FDI (the home country), and the country in which

the FDI is located (the host country). National-level policy makers give incentives to

multinational enterprises (MNEs) to locate in their country, as FDI can create

employment and wealth in the host country, and improve the balance of payments

through exports. Conversely, there are concerns in countries which undertake a large

amount of FDI, that production is being transferred overseas which will have a

detrimental effect on domestic employment, wealth and exports.

The main aim of this paper is to analyse the factors which determine the level of US

direct investment in other industrialised countries. An econometric model of the

determinants of FDI will be applied to US direct investment in the manufacturing sectors

of seven major industrialised countries; together they account for 45% of US

manufacturing investment overseas. The model estimated is based on a number of

determinants including both the characteristics of the home country (the US) and of the

host country. Understanding the determinants of FDI in industrialised countries is an

important contribution to the policy debate over ‘competitiveness’. The competitiveness

debate has two perspectives which are strongly inter-related.  First, there is the concern

expressed by policy makers over the continuing competitiveness of firms on an

international basis, and second, there is concern over the competitiveness of locations.

Many industrialised countries compete in giving particular tax and other fiscal incentives

to attract MNEs. More broadly, and perhaps with greater economic implications,

attracting foreign capital through low wages and flexible working conditions has also

become part of many countries’ economic policy, and is articulated as a concern over

competitiveness. In addition, those countries which have a rising level of outward FDI

(such as Germany), are concerned that it is the lack of competitiveness of the domestic

economy which is the cause.

While the direct effects of undertaking FDI may be considerable in terms of employment,

and capital availability, the impact of FDI on the export behaviour of the home country is

also of importance to the home country. In the case that FDI substitutes for exports, FDI
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is seen as a divergence of resources away from the domestic market. Production is being

relocated to a foreign market which may have considerable welfare implications for the

home country. However, recent empirical studies have suggested that there may be a

complementary relationship between FDI and exports (Hufbauer et al. 1994, Veugelers,

1991 and Pfaffermayr, 1996, for Austria) which has positive welfare implications for the

home country with FDI raising exports and hence production in the home country. This

paper includes lagged exports as a determinant of outward FDI in order to investigate if

outward FDI and exports have been complements or substitutes over the period

considered, and if this relationship is the same for all destination countries. FDI and

exports are also interlinked in the sense that exports normally precede FDI, with the firm

‘learning’ about overseas market opportunities initially through exports before engaging

in FDI.

One objective of the analysis is to test if the determinants of US outward investment vary

according to the country of destination or, if a common model can be applied to all US

outward investment regardless of the destination country. The result will depend on the

reasons for undertaking US investment in the host country. In some cases FDI may be

aimed at taking advantage of natural resources, or low relative costs, while for other

locations the skills and technology available in the host country may be the main

motivating factor behind direct investment. As the sample of countries used in this paper

consists of seven industrialised countries - France, Germany, Italy, Japan, the

Netherlands, Sweden and the UK - it is possible that there will be similar motives for

undertaking FDI in these countries; although there is still considerable variation in terms

of size, the availability of natural resources, and the level of technology of countries

within the sample. Clearly, if the determinants of FDI vary between countries, then the

policies undertaken by national governments to attract FDI need to take account of these

differences.

Many previous analyses of the determinants of FDI have taken a static framework,

looking at the determinants of FDI in a cross-section (Narula and Wakelin, 1995). Taking

a cross-section implicitly assumes that the relationship being studied is in equilibrium at

that time. This study differs from static analyses in allowing for dynamic affects over

time. The analysis considers total FDI in the manufacturing sector and thus abstracts from

differences between sectors. This aggregate approach allows an assessment to be made

for the whole of manufacturing. For instance, while trade and FDI may substitute for each

other in some sectors, this may be compensated for by them complementing each other in

other sectors. This paper also differs from other studies in stressing the role of differences

in technology as a determinant of FDI, a factor which has been neglected in many studies.
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The paper is set out as follows. Section Two provides some descriptive statistics on the

role of MNE activity in the world economy and the significance of US FDI to both host

and home economies. Section Three outlines the empirical evidence relating to the

determinants of outward FDI for industrialised countries. Section Four presents the

empirical model, while Section Five gives the results of the model and compares them to

earlier results. Section six gives a brief summary and some conclusions.

2. Growth of MNE activity and the significance of US FDI

One of the most distinctive features of the post-war era has been the increasing

significance of multinational firms in the world economy. The growth of overseas

production by MNEs through foreign direct investment has been reported to be growing

faster than either trade or GDP since the mid 1970s. Indeed, UNCTAD (1996) estimates

that in 1995 the sales of foreign affiliates of MNEs were US$ 6022 million while the total

exports of goods and services by all firms worldwide was only US$ 4707 million. In

addition, as much as 80% of world exports are conducted by MNEs.

As background for the later econometric analysis Table 1 gives some details of the role of

MNE activity in the sample of countries included in the analysis. Summary data are also

included for all other countries divided into developed and developing countries. The data

presented are for two years - 1973 and 1993 -which span the period under consideration.

The level of MNE activity has grown for all the countries in the sample, and in certain

countries (the UK and the Netherlands) accounts for at least half of GDP by 1993. The

rapid increase in FDI since the 1970s has also been connected with the phenomenon

known as ‘globalisation’, a term that loosely describes the increasing homogeneity of

income, technology and consumption patterns across the industrialised countries. Indeed,

the industrialised countries continue to be not only the primary source of the outward FDI

(responsible for almost 95% of all outward FDI), they are also the primary host locations

for much of this activity (accounting for about 75% of inward FDI). In general, most

firms from industrialised countries have tended to focus their overseas investments in

other industrialised economies, rather than developing countries.

The growth and prominence of the activities of US MNEs illustrate these trends. In the

immediate post-war period US MNEs enjoyed a technological and economic hegemony,

partly due to the fact that the US emerged from the war with its infrastructure and

industry not only intact, but strengthened, in contrast to the rest of the industrialised

world. The high cost of capital in the US, the lack of liquidity in the rest of the world, and

the low competitive advantages of many competitors, led to a rapid growth of US FDI

activity (Hagedoorn and Narula 1996). By 1960, US MNEs accounted for 48.3% of total
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worldwide FDI stocks. In fact, the US continued to account for almost half of all FDI

stocks till the early 1970s, although by this time many industrialised countries had

experienced a period of technological and economic convergence. Subsequently, the US

share of world FDI began to fall, and by 1993 was just above 25%.

A number of features of US FDI in the sample countries can be seen from Table 1:

1. The concentration of US FDI in the industrialised economies has stayed relatively

constant over this period, although within the sample of countries there has been a strong

surge of FDI into the UK. By 1993 almost a fifth of all US outward FDI was concentrated

in the UK, more than in any other single country. Shares of US FDI did not show

substantial change in any other country in the sample except Japan, where it has doubled

over the 20 years.

Table 1: Indicators of FDI in the sample countries

% share % of inward
MNEs share of total US FDI stock of host owned% of US mfg FDI % distribution of US

of GDP worldwide FDI by US firms in total US FDI in host mfg FDI stock by country
1973 1993 1973 1993 1973 1993 1973 1993 1973 1993

   Germany 7.2 16.4 7.6 6.6 58.4 28.8 58.1 56.5 10.0 10.7
   France 7.7 22.8 4.2 4.3 47.2 19.4 68.5 52.5 6.6 6.6
   UK 22.9 54.9 10.9 18.6 45.8 53.0 59.9 23.3 14.9 12.5
   Netherlands 39.1 71.9 2.3 3.7 29.4 23.9 52.4 37.5 2.8 4.0
   Italy 9.2 12.7 2.2 2.3 22.1 24.3 62.9 58.0 3.1 3.8
   Sweden 8.1 34.5 0.8 0.4 78.1 18.8 49.9 50.2 1.0 0.6
Total 28.0 36.0 43.7 33.4 67.0 37.9 42.9 39.3

Japan 2.9 8-10% 2.6 5.6 15-20% 20-25% 52.4 43.0 3.2 6.9

USA 9.3 16.1

Other developed NA NA 43.2 30.7 NA NA 40.0 43.7 39.5 38.6

Total developed NA 20.9 71.3 72.2 47.0 25.8 50.6 37.4 82.4 77.9

developing 5.9 14.2 22.6 27.8 41.9 30.2 34.1 27.7 17.6 22.1

TOTAL 8.3 19.5 100.0 100.0 NA NA 43.8 34.7 100.0 100.0

Note: (1) total worldwide GDP based on 91 countries; (2) Japan 1993 IFDI stock authors estimate
(3) MNE share of GDP calculated by taking sum of inward and outward FDI stock to GDP

Source: Dunning (1993), Narula (1996), Dunning and Narula (1997),World Investment Report (1995), Survey of Current Business (vd)

2. The role of US MNEs in the total inward FDI stocks of these countries continues to be

significant. Despite its decline since the early 1970s US MNEs account for approximately

a quarter of inward FDI stocks in the developed countries. This suggests that, given the

vintage of US investments relative to that by MNEs of other nationalities, US MNEs

probably account for at least 10% of the GDP of most of these countries. Nevertheless,
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large drops in the proportion of FDI owned by US firms have been seen in some

countries, notably Sweden, but also to a lesser extent France and Germany.

3. Much of the growth of US FDI has been in the tertiary sector, reflecting the increasing

importance of services in the advanced economies, as well as the growing liberalisation

of regulatory restrictions on foreign participation in service sectors. The surge in FDI to

the UK during this period seems to have taken place entirely in non-manufacturing.

Overall, in the countries mentioned in Table 1, the manufacturing sector accounted for

well over 50% of US FDI stocks in 1973.  By 1993, with the exception of Sweden, Italy

and Germany where their has been only a marginal change, there seems to be have been a

considerable drop in the relative importance of manufacturing FDI by US firms in all

countries, even in the developing countries where one might have expected the relative

costs of production might have favoured FDI in manufacturing to exploit wage rate

differentials. The large fall in the proportion of FDI in Sweden owned by US firms noted

in point (3) is entirely accounted for by changes in non-manufacturing FDI.

4. Despite the higher factor costs associated with the industrialised countries, just over

75% of US FDI in manufacturing continues to be invested there, although there has been

a small fall. Casual observation would suggest that US manufacturing FDI has become

increasingly concentrated in the higher wage countries, with the share of US

manufacturing FDI in Japan, Italy and the Netherlands growing in importance. In

contrast, the UK, which has one of the lowest labour costs in Europe, has seen a decline

in its share of US manufacturing FDI.

3. The Determinants of US FDI

Although there is a large literature on the determinants of FDI, several reviews of the

literature already exist (for instance Agarwal 1980, Dunning, 1993 and Caves, 1996), and

it is not the objective of this section to discuss them. Instead, this section focuses on the

theory underlining the model estimated in Section 4. The primary features of the current

paper, in contrast to other work on the determinants of US FDI, include the use of a

dynamic time series model instead of a static framework, and the incorporation of

technological variables into the model. The current research is conducted on US FDI in

several industrialised countries on a bilateral basis. The majority of empirical studies has

used cross-sectional techniques, and has generally tended to focus on US FDI in Europe.

A number of time-series studies has been conducted on US FDI, including those by

Scaperlanda and Mauer (1969), Lunn (1980, 1983), Scaperlanda and Balough (1983), and

more recently Barrell and Pain (1996). A particular area of interest has been the impact of

the growth and formation of the European single market on US FDI, including the
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changes in structural impediments over time (see Clegg, 1996)1. Our analysis tests a

broader set of hypotheses about US outward FDI, with particular emphasis on the role of

differences in technology in influencing the pattern of US FDI.

First, the paper focuses on understanding the advantages of the host country relative to

the home country. It is well established that when overseas investment is undertaken,

firms engage in the selection of a location based on the advantages of that location

relative to those of the home country (Lall 1980). In other words, firms seek to internalise

assets, or access to assets, which are not available, or not available as cheaply, in other

locations. Such advantages have been defined as location advantages when they are

available to all firms at a given location; when a singe firm has access to these assets,

they are ownership advantages. A large number of studies analysing the location

determinants of outward FDI tends to focus on the characteristics of the host country and

the home country, rather than relative advantages. This preference stems from an

understanding that there are both ‘push’ and ‘pull’ factors determining investment

decisions. The significance of the two sets of factors is associated with the motive for

undertaking investment abroad, and the industry in which the FDI takes place.

For instance, in the case of investment which aims to exploit resources, host country

factors are generally more significant than those of the home country. Where investment

is strategic in nature, for example aiming to benefit from large clusters of existing firms

in a given location, the lack of ownership advantages of the home country may be the

most important determinant. If the main motivation for FDI is to simply exploit markets,

relative cost advantages and market size will be the primary determinants. In the present

study we focus on US FDI in the manufacturing sector, which tends to be primarily

market-seeking in nature. The host countries in our empirical exercise are other

industrialised countries with relatively low levels of tariffs and non-tariff barriers (with

the possible exception of Japan during the 1970s) during the period in question; as a

result we can also rule out import-substituting investment as a substantial motive.

Although we cannot rule out strategic behaviour, such as oligoplistic interaction

(Knickerbocker, 1973), or strategic asset-acquiring investment (Dunning, 1993), which

are characteristic of industrialised country firms, the current data set is not appropriate for

investigating those issues, which need to be addressed at a firm level. We have also

assumed, in the cases where we have used relative variables, that the primary choice

facing the MNE is between the home and the host countries, and not a broader choice

between two or more non-home country locations.

                                                          
1 Scaperlanda and Balough (1983) and more recently Barrell and Pain (1996) also tested the effect of the
US capital control programme which attempted to limit the outflow of US direct investment capital
between 1965 and 1972.
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As has been emphasised by several recent studies of the growth of FDI, the relative

importance of non-home country factors tends to increase over time. This is associated

with two different issues. First, there is the question of whether any given investment

represents sequential or initial investment (Kogut, 1983). Much of the investment activity

covered by our empirical analysis if of the former type. The nature of ownership

advantages enjoyed by a new entrant to a market tend to be different from those of an

experienced investor (Yu, 1990). The second issue is closely related to the first, and is

associated with the extent of multinationality of the investing firm. The characteristics of

the firm are determined by the national systems of innovation they operate within. Firms

that are uninational in character are primarily formed by their home country national

systems of innovation, while an MNE with a large share of total value added being

conducted overseas will display characteristics that are determined by the national

systems of several countries.

The second theme that deserves attention is the relative importance of country-specific

determinants. As the competitive advantages of firms move towards more technology-

intensive industries, which is the case with most of the countries in the sample, they

become increasingly firm-specific, and less country-specific (Narula and Wakelin 1995).

This weakening causality is not unrelated to the effects of increasing multinationality.

Both country and firm specific advantages are outlined below.

The competitiveness of locations: Location advantages

a. Market and demand related variables. These focus on the role of demand conditions in

the host markets, in terms of potential or actual demand, and their implications for

economies of scale and scope. Within the context of US FDI in the EU, both absolute

market size has been used, as well as increases in market size. With few exceptions both

have been found to have a significant influence on US FDI into the EU as a whole.

Barrell and Pain (1996) find a 1% rise in the GNP of 7 major economies leads to an

increase in the real investment stock of US FDI of 0.83%. On a country-specific basis,

most studies on FDI have found a strong influence of market size variables (Swedenborg

1979, Veugelers 1991).

b. Cost related factors.  These relate to the costs of production, and include wage costs

and transport costs. Empirical studies have found mixed results for cost variables,

especially in the case of FDI between industrialised countries. Wage costs, both relative

and absolute, have been found to have little significance in some studies, and in both

Yamawaki (1991b) and Froot and Stein (1991) which refer to Japanese outward FDI in

Europe and the US respectively, wages were a significant determinant, but had a positive
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rather than the expected negative effect. Barrell and Pain (1996) find that unit labour

costs in the US are positively related to the level of outward investment, i.e. they are a

relevant ’push’ factor for FDI.

c. Financial explanations. It continues to be argued by many economists that much of

what is tagged as direct investment simply represents movements of capital to exploit

differentials in the cost of capital. Several arguments have been made along the lines that

FDI represents movement of capital to exploit differences in the cost of capital as

reflected by differences in exchange, tax and interests rates (Froot and Stein, 1991).

Several studies have included financial variables, such as Culem (1988), but the results

remain mixed, partly because the causality between FDI and financial variables is

different in many contributions. A recent article by Kogut and Chang (1996), using firm

level data on Japanese investment in the US suggests that real exchange rates are

important, but only insofar as they determine the timing of entry. They find the primary

determinant of entry to be the firm’s ownership advantages and previous experience.

d. External relations. It is also important to consider the role of exports in FDI. There is a

considerable literature on the growth of international activity of firms over time as a

learning process, for instance Cantwell (1989). Indeed, numerous studies have observed

that firms tend to enter a foreign market initially through exports before proceeding to

FDI. Once initial investment is made, subsequent sequential investments tend to occur

more frequently beyond a certain threshold (Yu 1990, Kogut and Chang 1996). As a

result lagged FDI and/or exports are often included as proxies for experience.

The relationship between trade and FDI depends on the type of FDI taking place, for

instance whether the MNE is vertically or horizontally integrated internationally2, and

may vary from country to country as well as over time. Many cross-sectional studies for

the US find a complementary relationship between exports and outward FDI in models of

export demand with FDI included as an explanatory variable. Lipsey and Weiss (1981,

1984) in separate studies using industry-level and firm-level data for 1970, report a

generally positive relationship between the output of US foreign affiliates in a country

and US exports to that country, owing to an increased demand for intermediate goods.

Evidence for the relationship between Sweden and the US, Blomstrom et al. (1988), also

indicates a generally positive relationship between exports and outward FDI. Similar

results have also been achieved for a greater number of countries, Veugelers (1991) for

                                                          
2 Markusen (1995) in an imperfectly competitive framework with horizontally integrated MNEs predicts
that exports and direct investment may become substitutes over time. Howerver, an alternative framework
considering a vertically integrated firm with ‘headquarter servies’ (Helpman, 1984) can lead to an increase
in exports as a result of FDI.
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all the OECD countries, and Hufbauer et al. (1994) for the US, Japan and Germany.

There is also some evidence for OECD countries, Pain and Wakelin (1996), that FDI

needs to be included in a model of export demand. Both outward and inward FDI were

found to play an important role in explaining changes in trade shares for OECD countries.

Outward FDI was generally found to have a negative relationship with exports (with

some exceptions), while inward investment had led to increases in exports.

The competitiveness of firms: Ownership advantages.

In this paper we include a technological indicator based on the patents taken out by firms

in each country in the US. This variable reflects not only the technological level of the

country, but also the technological advantages of the firms within the country.

Technology can be said to consist of two different aspects. The first can be captured by

the firm, with innovation giving an ownership advantage to the firm which is firm

specific, and which provide a basis for internalising transactions (Dunning, 1993). This

may lead firms to prefer direct investment over arms-length transactions such as

licensing. The second relates to the industry and country in which the firm is located and

has been referred to as a national system of innovation, Lundvall (1992). These two

aspects are interrelated; it is the former, the ownership advantages of the firm which may

provide a basis for the firm becoming a MNE; and the latter which the MNE may seek

out.

Other studies which have included proxies for innovation generally use either R&D

expenditures (Clegg 1987, Swedenborg 1979), R&D intensities (Kogut and Chang 1991),

or in some cases, the availability of skilled human capital (Papanastassiou and Pearce

1990). Fewer studies have attempted using output measures from the innovation process

such as patenting. Cantwell (1989) utilised a comparative patenting advantage, while

Narula (1996) attempted an absolute count of patents by home and host country on a per

capita basis.

4. The Empirical Model

This paper aims to assess the determinants of bilateral US multinational activity in the

manufacturing sector of seven industrialised countries. Multinational activity is taken to

be a function of both the characteristics of the host country and of the home country, the

USA. The determinants of US FDI included are demand in the host market, and cost

differences between the host and the home market. In this case relative unit labour costs

are used as the cost variable. This simple demand model is extended to include the
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relative technological capabilities of the home and host countries. Technological

differences between countries have often been neglected as a determinant of FDI, but the

rise of multinational activity between industrialised countries indicates that FDI is no

longer undertaken with the sole motive of finding a lower cost location for production. In

addition, exports to the host country from the home country are also included in order to

examine the link between exports and FDI. The relationship estimated embodies a long-

run relationship of the form given in Equation 1:

ln(FDIusj,t ) = α + β1ln(Sizej,t) + β2ln (Patus,t) + β3ln (Patj,t) + β4(lnULCj,t  -  lnULCus,t )

+ β5 (ln Xusj,t)  + β6ln (ERusj,t)  +  εt             [1]

for t=1,....n, where the subscripts us and j are for the USA and the host country

respectively. Seven host countries are considered; the UK, Germany, the Netherlands,

France, Sweden, Italy and Japan. The dependent variable, the level of multinational

activity in the host country, is measured as the stock of US direct investment in the

manufacturing sector in each country j (FDI)3.

Sizej gives demand in the host country j, and is proxied by the value added in

manufacturing in the host country. The size of market demand is expected to positively

influence the stock of FDI in the host country, as a large market provides greater

domestic demand for the subsidiary firm. For some of the smaller EU countries, it may be

the case that firms have access to a larger market than indicated by domestic value added,

with the result that this variable does not mirror the true market size. As only the UK has

entered the EU within the period under consideration, a dummy variable for EU entry is

included for the UK, in order to capture the effect of an increase in market size during

that period.

The technology variables for the home and host countries (Patus, Patj) are included to

reflect the role of innovation, and firm specific technological advantages, in influencing

the investment behavior of MNEs. Multinational firms may be searching for

technological advantages in the host countries in which they locate, particularly when

they are investing in other industrialised countries. The unique national system of

innovation of each country can give advantages to firms located in that country. In cases

in which FDI is motivated by technological advantages, we would expect a positive

coefficient on either the host or home country technology variable, or both.

                                                          
3 The choice of US FDI stock data from the US department of commerce (see appendix) provides a better
estimate of US multinational activity than other sources; it includes not just net flows from the US, but also
reinvested earnings by the subsidiary.
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The difficulties involved in measuring technological capabilities directly prompts the

need for a proxy for the technological capabilities of a country. The most common

proxies used are R&D expenditure, which is an input into the innovation process, and the

number of patents taken out by a country which are an output from the innovation

process4. For the latter to be internationally comparable the number of patents from each

domestic patent system is not appropriate, and as a result a single country, generally the

US, is used for comparison. As a large percentage of patents taken out in the US originate

in foreign-based firms this provides a reflection of the technological capabilities of

individual countries and as a result US patents have been widely used in economic

studies (see Griliches, 1990, for a survey of their use). In this paper, technological

capabilities are proxied by patents taken out in the US in the manufacturing sector (Patus,

Patj); either by US companies, or companies based in the host countries.

Relative unit labour costs (ULC) are included in the model to indicate the cost advantages

associated either with the home or host country. Relative unit labour costs are given by

unit labour costs in manufacturing in the host country j relative to those in the US.

Cheaper labour in the host country may be an incentive for MNEs to locate in that

country. If lower costs are a motivating factor for FDI this will result in a negative

coefficient on the relative unit labour costs variable, with lower costs in the host country

relative to the US acting as an incentive for the location of production overseas. There is

some evidence for the US, Barrell and Pain (1996), that outward direct investment is

sensitive to rises in relative unit labour costs, with higher labour costs at home leading to

an increase in FDI.

The relationship between exports and FDI has been the subject of much debate5. Lagged

exports in manufacturing (X) from the US to the host country are included in the model

to investigate the relationship between the two. It is agreed that an export relationship

between countries often precedes direct investment, indicating a positive relationship

between past exports and FDI. However, the countries included in this sample have

experienced high levels of inward FDI for a number of years, and that early relationship

between trade from the US and FDI may no longer hold. When trade and FDI occur

simultaneously the two may be substitutes, so that overseas location takes place instead

of trade; or they may be complements, with FDI leading to increased exports from the

home country (Cantwell, 1994). The coefficient on the lagged export variable could

therefore be either negative or positive. There is also some evidence, Pfaffermayr (1994,

                                                          
4 Evidence from the US, Acs and Audretsch (1988), indicates a strong positive correlation between
company R&D expenditure, patents and actual innovations.
5 See Pain and Wakelin (1996) for a review of both the theoretical and the empirical literature.
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1996) that at least in the case of Austria causation runs in both directions between exports

and FDI. The potential endogeneity problem this produces is avoided by using lagged

rather than contemporary exports, as past exports are clearly not caused by present FDI

stocks.

As the time period covered by the data contains considerable exchange rate volatility, the

bilateral exchange rate (ER) between the host country j and the US is also included as an

explanatory variable. The exchange rate is given as domestic currency per US dollar.

Some variation may occur in the dollar series for the host countries which is due to

exchange rate variations with the dollar, rather than changes in the values of the

domestically priced series. In cases where the exchange rate variable was not significant

it was not included in the final estimation.

Data are available for each country annually from 1972 to 1991, i.e. 20 years, giving a

total number of 140 observations in the panel. Due to lack of data the period ends in

1991, and as a result we do not have to deal with data problems associated with German

reunification. Furthermore, by excluding data prior to 1972 we are also able to avoid the

effects of the US capital control programme. The relative variables are on a bilateral basis

between the USA and each of the seven host countries. All the variables are in logarithms

in constant US dollar prices.

We initially treat the country data as a panel and estimate a dynamic version of Equation

1 in the form given below:

∆ln(FDIusj,t) =  αusj + β1usj∆ln(Sizej,t) + β2usjln(Sizej,t-1) + β3usjln(FDIusj,t-1) + β4usjln(PATj,t-1)

+  β4usjln(PATus,t-1 ) + β5usjln(ULCjus,t)  +  β6usjln(Xusj,t-1)  +  β7usjln(ERjus,t) + εusj,t        [2]

country-specific fixed effects were included to allow for effects which vary by country

and which are not included in the model and which do not vary over time. This could, for

instance, capture the benefit of the common language between the UK and the US which

may have had a positive impact on the level of US FDI undertaken in the UK. The

inclusion of fixed effects was not rejected using a likelihood ratio test.

5. Results from the Model

Treating the data as a panel requires the restrictive assumption of common parameters on

all explanatory variables across countries. In order to test this restriction, the panel model

with fixed effects was tested against an unrestricted model allowing all the coefficients to

vary by country. The panel model was rejected [LR (42) = 82.71] relative to the

unrestricted model. Examining the results of the unrestricted model shows that the
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determinants of US FDI vary from country to country even among this sample of

industrialised countries, and as a result common coefficients cannot be imposed. Due to

this heterogeneity of determinants across countries, the model was applied on a country

specific basis using OLS. The results are presented below in Table 2 for each country in

turn, including the long-run parameters. Different lags are used for relative patents and

exports in order to minimise possible serial correlation for each country.

As the two technology variables, patents in the home country and patents in the US,

frequently have opposite coefficients, the hypothesis of equal and opposite coefficients is

tested for each country. The hypothesis was only rejected in the case of the Netherlands

(the Wald statistics for the test are given in Table 2). When the hypothesis was not

rejected the two patent variables were replaced with a logged relative technology variable

(Relpatjus), giving patents in the home country j less those in the US. In the case of the

Netherlands, the positive effect from domestic patenting is of a greater magnitude than

the negative effect from US patenting, so the restriction of equal and opposite coefficients

is rejected. As a result both patent variables are included together.

The signs on the technology variables fall into two groups. For one group of countries -

Germany, the Netherlands and Sweden - domestically produced patents, which represent

the technological level of the host country, are positively related to FDI from the US, and

FDI appears to be negatively related to the technology level of the US. For these

countries it appears that the technological level of the host country relative to the US is a

significant positive long-run determinant of US FDI; with firms seeking technological

advantages in the countries in which they locate their subsidiaries.

The second group of countries, comprising the UK, France and Japan, shows the inverse

relationship; with relative patenting having a significant negative long-run relationship

with US FDI. For these three countries the technological level of the US appears to play a



14

Table 2
Dependent Variable: ∆∆FDI
Estimation Period: 1972-1991

UK Germany France Italy
c -18.55 (3.10)  29.21 (2.46) -41.60 (2.58) -10.50 (0.99)
FDI-1  -0.90 (5.38)  -1.32 (6.77)   -0.42 (3.90)  -0.45 (2.02)
∆∆SIZE   1.05 (3.76)   0.28 (0.70)    1.23 (2.09)   1.07 (2.98)
SIZE-1   1.36 (4.20)  -0.69 (1.50)    1.86 (2.90)   0.64 (1.43)
RELPAT-1   0.70 (4.46)   0.12 (0.52)
RELPAT-2  -0.97 (3.22)   -1.19 (4.01)
ULC  -0.26 (2.14)  -0.45 (4.39)    1.54 (6.91)  -0.08 (0.73)
X-1  -0.58 (5.25)   -0.56 (4.83)  -0.08 (0.86)
X-2   0.17 (2.61)
ER    1.78 (6.30)
Diagnostic statistics

R2 0.71 0.76 0.83 0.75

SE 0.05 0.05 0.04 0.06
LM [Chi(2)] 2.73 [0.10] 0.09 [0.76] 0.44 [0.51] 0.36 [0.55]
BJ [Chi(2)] 0.59 [0.75] 0.09 [0.96] 1.23 [0.54] 0.16 [0.92]
Hetero [Chi(1)] 0.01 [0.92] 1.37 [0.24] 0.002 [0.96] 1.18 [0.28]
Test of restriction on Patents
Wald Statistic 0.06 [0.80] 3.15 [0.08] 1.97 [0.16] 0.001 [0.97]
Long-run parameters
SIZE-1  1.52 (6.70) -0.52 (1.46)   4.48 (2.50)  1.43 (1.35)
RELPAT-1  0.53 (5.01)  0.26 (0.51)
RELPAT-2 -1.08 (3.09) -2.87 (2.98)
ULC -0.29 (2.59) -0.33 (6.18)   3.71 (3.54) -0.18 (0.61)
X-1 -0.64 (5.37) -1.36 (3.21) -0.18 (0.77)
X-2  0.13 (2.95)
ER  4.27 (3.43)

Notes: t-statistics in parentheses for parameters, p-values in parentheses for test statistics.
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Table 2 continued
Dependent Variable: ∆∆FDI
Estimation Period 1972-1991

Netherlands Japan Sweden
c  -7.50 (0.67) -53.87 (4.42) -23.53 (3.65)
FDI-1  -1.02 (5.51)  -0.88 (4.51)  -0.68 (3.97)
∆∆SIZE   0.57 (1.26)   1.87 (3.44)  -1.36 (3.37)
SIZE-1   2.67 (5.05)    1.09 (3.61)
SIZE-2   0.67 (1.36)
RELPAT-1   0.48 (5.06)
RELPAT-2  -0.53 (2.86)
PATNL-1   0.64 (3.17)
PATUS-1 -0.29 (1.74)
ULC -0.39 (3.22)  -0.28 (2.02)   0.16 (1.48)
X-1 -0.05 (0.37)  -0.55 (3.39)   0.01 (0.18)
Diagnostic statistics

R2 0.76 0.67 0.88

SE 0.05 0.08 0.04
LM [Chi(2)] 1.33 [0.25] 0.12 [0.72] 0.01 [0.94]
BJ [Chi(2)] 1.01 [0.60] 1.66 [0.43] 0.77 [0.68]
Hetero [Chi(1)] 0.18 [0.67] 0.01 [0.92] 0.75 [0.39]
Test of restriction on Patents
Wald Statistic 7.10 [0.01] 1.50 [0.22] 0.42 [0.51]
Long-run parameters
SIZE-1  3.02 (6.08)  1.60 (2.86)
SIZE-2  0.66 (1.50)
RELPAT-1  0.70 (4.54)
RELPAT-2 -0.06 (3.63)
PATNL-1  0.62 (2.64)
PATUS-1 -0.28 (1.52)
ULC -0.38 (3.21) -0.32 (1.99)  0.23 (1.93)
X-1 -0.05 (0.35) -0.62 (2.63)  0.01 (0.18)



16

positive role in promoting FDI, while the domestic technological level of the host

countries does not act as an incentive for FDI. In this case US firms may be building on

firm specific innovation advantages, rather than seeking technological advantages in the

countries in which they locate.

The size of the relative patent effects also vary by country. The largest negative effects

are found for France, with a long-run elasticity of greater than 2, and the UK. In general

the positive long-run elasticities from relative patents are of a smaller magnitude, with the

three other countries having elasticities between 0.5 and unity. For only one country,

Italy, is the technology variable not significant, indicating the importance of technology

as a determinant of FDI.

The coefficients on the domestic market demand variable (Size) are generally positive

and significant as expected. In only three cases, Italy, the Netherlands and Germany are

the coefficients not significant, and for Germany the coefficient is actually negative. As

mentioned earlier it could be that market demand is no longer limited to the domestic

market, but is rather given by the market in the EU as a whole for member countries.

However, when a dummy variable for EU membership is included in the model for the

UK it is found to be insignificant. Two different dummies were used, the first took a

value of one after 1973, when the UK joined the EEC, and the second after 1977 when

the UK conformed to the single common external tariff. Neither was found to be

significant. In general, however, large and significant demand effects were found.

The results from the relative unit labour cost variable (ULC) also conform to

expectations. For four countries, the UK, Germany, the Netherlands and Japan, lower unit

labour costs in the host country relative to the US act as an incentive to FDI. It is

interesting to note that only for Germany does this negative and significant relationship

between relative labour costs and FDI coexist with a positive relationship between the

technology level of Germany and FDI. The other countries, appear to be attractive

locations for FDI due to lower relative labour costs rather than the technology level of the

country, while for Germany it is both these factors.

The long-run elasticities on the relative unit labour cost variable (with the exception of

France) are lower than those found in Barrell and Pain (1996)6. They found a long-run

elasticity of around 0.5 when considering US FDI with the whole world. This implies that

investment in OECD countries is less sensitive to cost differences than investment in all

host countries including developing countries. US investment in other developed

countries may be motivated by factors such as differences in technology, and strategic

                                                          
6  They also included a relative user cost of capital variable, but did not include relative technology levels.
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considerations making the investment decisions less sensitive to differences in labour

costs.

France, on the other hand, has a positive relationship between relative unit labour costs

and FDI. This indicates that higher relative wages in France have not acted as a

disincentive to FDI. One possible explanation for this seemingly paradoxical result is the

lack of a human capital variable in the model. Higher relative wages in France may be

reflecting a higher level of skills which is acting as an incentive to MNEs. Unfortunately

data limitations make building a satisfactory cross-country proxy for human capital or

skills highly problematic7.

One relationship which is of particular interest in this model is that between lagged

exports and FDI. As the results in Table 2 show there is some variation in the results

across countries. Three of the seven countries in the sample show a significant negative

long-run relationship between lagged exports and FDI; they are  the UK, France and

Japan. One country - Germany - shows a significant positive long-run relationship

between exports and FDI. For the other three countries, Italy, the Netherlands and

Sweden, the relationship is not significant. The negative relationship found for three of

the countries indicates that in those countries FDI is now substituting for exports, while

in the case of Germany exports and FDI are complementary, and for the other countries

there is no significant relationship between the two. One explanation for these different

results is that the nature of US direct investment in Japan, France and the UK may be

different from investment in Germany, involving horizontally rather than vertically

integrated firms. Another is that this model considered only FDI in the manufacturing

sector. There is some evidence for the US (Lipsey and Weiss, 1981 and Yamawaki,

1991a, for the US and Japan) that investment in non-manufacturing affiliates leads to an

improvement in export performance as these provide services which are complementary

to exports. So it is not clear from these results that total FDI, including FDI in non-

manufacturing would have the same relationship with exports.

The magnitude of the negative long-run elasticities on the lagged export variable also

vary across countries. In some cases the elasticity is very high, in particular for France

where it is greater than unity. The negative elasticities for the UK and Japan are also

relatively high, while the positive long-run elasticity for Germany is much lower.

                                                          
7  Those human capital variables which are available, such as the average number of years of schooling,
seem inappropriate for this group of countries, as there is very little variation in this variable over the
period being considered for most OECD countries.
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Finally, the exchange rate variable was significant only in the model for France in which

it was positively related to FDI. A positive relationship indicates that the dollar

strengthening against the French Franc led to an increase in FDI from the US to France,

as we would expect. This sensitivity to the exchange rate appears to have existed only in

the case of France, as the variable was not significant in the other models.

 6. Summary and Conclusions

A number of points emerge from the empirical analysis. The first is that the determinants

of US FDI vary considerably according to the host country, even within this sample of

seven industrialised countries. For some countries, such as the UK and Japan, the

technological advantages of the US, and the lower relative wages of the host country,

seem to be the determining factors influencing US FDI. For other countries, such as

Germany and France, different combinations of determinants are significant. For

Germany it appears to be a combination of the technological assets of Germany relative

to the US, lower relative unit labour costs, and past exports. This heterogeneity is

indicated by the rejection of the panel model imposing common coefficients across

countries.

The basic demand model gives the expected results. Market size has a generally positive

and significant effect on inward FDI, relative unit labour costs have a generally negative

effect, with the exception of France. Lower unit labour costs in the host countries relative

to the US appear to act as an incentive for FDI. However, the size of this effect is small,

with a 1% rise in relative costs in the host country reducing inward FDI by between

0.38% and 0.18% in the long run. These effects are generally smaller than those from

relative technology, or from lagged exports. It should also be remembered that the

variation in relative costs between the group of sample countries and the US is small in

comparison to the cost differences between the US and other less industrialised countries.

The additional variables included in the model, namely the technology variables and

lagged exports, play an important role in explaining US FDI. Either the two country

technology variables, or relative technology, are significant for all countries apart from

Italy; in a number of cases the elasticities are large, indicating an important role for

technology in influencing FDI. While technology appears to be important for almost all

countries in the sample, the influence of the technology variables for the home and host

countries falls into two groups. For one group of countries it is the technological assets of

the home country which has a positive influence on FDI; for the other group of countries

it is those of the host country. Therefore the direction of impact of the technology
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variables is not the same across countries, but the significance of the variable is

considerable within this sample of countries.

The role of lagged exports also varies by countries, in three cases exports and FDI appear

to be substitutes, while for Germany they are complements. The coefficients show that

the size of this effect can also be quite large. The results indicate that the effect of

outward FDI on US exports is not neccessarily clear cut. While outward FDI to some of

the countries has acted as a substitute for exports, in the case of Germany FDI has led to

increased exports from the US to Germany. It is therefore difficult to assess the impact on

US production and the balance of trade.

The results indicate that there is no one factor required to attract FDI from the US. It

appears that the motives for FDI in manufacturing, and the nature of the FDI vary

considerably from country to country. There is no single set of characteristics which

make a country ‘competitive’ as a location for inward investment, and the impact of

outward investment on the home country in terms of exports also depends on the country.

However, it should be kept in mind that policies to attract FDI were not included in the

model. These can be quite substantial. For instance the Mercedes Benz plant in Alabama,

USA, attracted US$ 250 million in direct incentives on an initial investment of US$ 300

million (UNCTAD 1995). If government incentives are importat in influencing inward

FDI then they need to be included in future work.
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Appendix: Data and sources

Variable Description Source

FDI The stock of US outward FDI in
constant 1985 $ prices.

It includes reinvested earnings,
equity and intercompany account
outflows.

Survey of Current
Business,
various editions

∆∆lnFDI lnFDI - lnFDI-1

SIZE

∆∆lnSIZE

Value added in the US in 1985  $
prices

lnSIZE - lnSIZE-1

OECD STAN database

PATus, PATj

lnRELPAT

number of patents granted in the
US to country j, date of grant,
fractional count

lnPatj - lnPatus

OECD STAN database

ULC Unit labour costs in US$, calculated
by dividing total labour costs (in
local currency, divided by relevant
exchange rate) by value added in
1985 prices (divided by 1985
exchange rate)

OECD STAN database

X manufacturing exports from US to
host country j in 1985 dollar prices

OECD STAN database

ER Domestic currency per US$ OECD STAN database
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