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The Impact of Exchange Rate Variability on US Direct Investment

by

H. Görg and K. Wakelin

Abstract

This paper examines the impact of the level of the exchange rate, volatility in the exchange rate

and exchange rate expectations on outward US FDI.  In our empirical analysis we find no

evidence for an effect of exchange rate variation on either US outward investment or inward

investment in the US.  This result is robust to the two measures of FDI used – financial flows

from the parent and MNE sales abroad – the choice of either outward or inward FDI, and a

number of different estimation procedures.  As regards the level of the exchange rate we find a

positive relationship between US outward investment and appreciation in the host country

currency while there is a negative relationship between US inward investment and appreciation

in the dollar.
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Non-Technical Summary

The impact of the exchange rate on foreign direct investment (FDI) has recently been in the news in the

UK, as high-profile closures of foreign affiliates such as Motorola in Scotland have been blamed on the

overvalued Pound. Clearly businesses and politicians are using the threat of potential dis-investment by

foreign companies as a tool for negotiations and political battle. What is the relationship between the

exchange rate, in particular the volatility of the exchange rate, and foreign direct investment?

The aim of this paper is to examine the impact of the level of the exchange rate, volatility in the exchange

rate and exchange rate expectations on both outward US foreign investment in 12 developed countries

and inward investment to the US from those countries between1983 to 1995. The paper makes a number

of contributions to the existing literature.  First, most other studies have considered either inward or

outward FDI but not both. This is important, as if both inward and outward FDI are increasing (as they

have been for the US) it may be difficult to obtain the same results for the impact of the exchange rate on

both. Second, rather than defining FDI just as a financial transfer from partner to affiliate we have also

used sales by the MNE as an indicator of MNE activity. Third, we use data for a more recent period than

other studies, and we broadened the number of countries included in the analysis to 12.

What do our results indicate? We find no evidence for an effect of exchange rate variation on either US

outward investment or inward investment in the US. This result, however, is in contrast with results

obtained in the earlier literature.  Since we use more recent data than used previously one explanation for

our results is that over time, and with the increased maturity of foreign investment, volatility has less

impact on foreign operations.  Perhaps markets for exchange rate hedging have become more developed

allowing MNEs to protect themselves against exchange rate risk.

As far as the level of the exchange rate is concerned the empirical estimations yield different results for

US outward and inward FDI, which appear to be contradictory.  We find a positive relationship between

US outward investment and appreciation in the host country currency while there is a negative

relationship between US inward investment and appreciation in the dollar.  Essentially our period of

analysis has seen a depreciation in the Dollar against most of the host country currencies, combined with

increased outward FDI to those countries, and increased inward FDI from them.  Given these external

conditions the results on the level of the exchange rate may perhaps not be meaningful.

Can our results contribute anything to the policy debate of whether foreign firms’ location decisions are

dependent on the level and volatility of the exchange rate? On a general level, our results cast doubt as to

the credibility of the threats of foreign firms concerning the exchange rate.
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1. Introduction

The impact of the exchange rate on foreign direct investment (FDI) has recently been in the

news in the UK, as high-profile closures of foreign affiliates such as Motorola in Scotland

have been blamed on the overvalued Pound.  In addition, some commentators have

suggested that if the UK stays out of the Euro, foreign investment will withdraw or not

choose to locate in the UK because of the greater expected exchange rate volatility

associated with non-Euro membership.  Clearly businesses and politicians are using the

threat of potential dis-investment by foreign companies as a tool for negotiations and

political battle.  The question remains unanswered, however, whether the withdrawal of

FDI is a credible threat.  What is the relationship between the exchange rate, in particular

the volatility of the exchange rate, and foreign direct investment?

Most research in this area to-date has concentrated on two issues: can the level of the

exchange rate influence multinational activity; and can volatility, or variation in the

exchange rate, have any impact on the location and relocation decisions of multinationals?1

Traditionally the level of the exchange rate was assumed to have no impact on FDI at all.

In a world of perfect capital markets the source of financing of assets should not matter and,

hence, the decision to locate abroad should not be influenced by the level of the exchange

rate.  More recently this approach has been challenged.

In a seminal paper Froot and Stein (1991) suggested that if there are imperfect capital

markets the level of the exchange rate can influence FDI.  Capital market imperfections

mean that multinational enterprises (MNEs) attribute a lower cost to internal financing than

the price of capital they would have to pay using external financing sources.  As a result,

depreciation of the host country currency against the foreign currency increases the relative

wealth of foreigners and therefore may increase the attractiveness of the host country for

foreign direct investment. In another contribution, Blonigen (1997) suggested that exchange

rates can affect acquisition FDI as this involves purchasing firm-specific assets in the

foreign currency that can then generate returns in another currency by being transferred to

domestic production (or production in a third country).  Some confirmation was found for

this hypothesis for Japanese acquisitions in the US.  Both these theories suggest that

                                                          
1 A related literature examines the impact of volatility on trade flows (Anderton and Skudelny, 2001;
McKenzie, 1999) and the effect of exchange rates on domestic investment (Nucci and Pozzolo, 2001;
Goldberg, 1993).
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depreciation in the host country currency can lead to increased acquisition of domestic

assets by foreign firms, although for different reasons.

Campa (1993), however, puts forward a different argument for the relationship between the

exchange rate level and FDI.  In his model, the firm’s decision whether or not to invest

abroad depends on the expectations of future profitability.  In such a case the higher the

level of the exchange rate (measured in units of foreign currency per host currency) and the

more it is rising the higher will be expectations of future profits from entering a foreign

market.  Therefore, Campa’s model predicts that an appreciation of the host currency will

increase FDI into the host country, ceteris paribus, which is contrary to the predictions of

the previous models.  His empirical results analysing the number of foreign entrants

entering the US provide evidence to support his model.

The theoretical underpinning for the impact of volatility on FDI has also been recently

developed.  Early studies suggested that, as with portfolio capital, exchange rate risk

(assumed to increase with volatility) will reduce direct investment (Wilhborg, 1978).  More

recently, Cushman (1985) developed a profit maximising model in which a number of

effects are accounted for: the direct effect of increased real exchange rate risk and the

possible offsetting indirect effects of induced productivity or output price changes.  His

empirical results indicate that increases in risk raise direct investment, partly because under

exchange rate uncertainty FDI is preferred to exports as a means of serving the foreign

market.  Cushman’s model assumes that investors are to some degree risk averse, as does

the model by Goldberg and Kolstad (1995) who show that if firms are risk averse, and

factors of production are fixed, firms locate more productive capacity abroad as exchange

rate volatility increases.

In contrast to these two models, Campa (1993) suggests that exchange rate volatility can

also impact on the investment decisions of risk neutral firms.  He hypothesises that as

investors are concerned with future expected profits, firms will postpone their decision to

enter (or exit) as the exchange rate becomes more volatile.  Risk neutral firms will thus be

deterred from entering foreign markets in the presence of high levels of exchange rate

uncertainty.  The theoretical result is confirmed empirically for inward investment to the

US in the wholesale industries, particularly in cases where the sunk costs of entry are high.
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The aim of this paper is to contribute another piece to the debate on the relationship

between the level and the variability of exchange rates and FDI.  Specifically, we aim to

examine the impact of the level of the exchange rate, volatility in the exchange rate and

exchange rate expectations on both outward US foreign investment in 12 developed

countries and inward investment to the US from those countries for the period from 1983 to

1995.

The paper makes a number of contributions to the existing literature.  First, most other

studies have considered either inward or outward FDI but not both.2  This is important, as if

both inward and outward FDI are increasing (as they have been for the US) it may be

difficult to obtain the same results for the impact of the exchange rate on both.  For

instance, in a period of Dollar appreciation outward FDI may have increased, indicating

that a depreciation of the host country currency does raise FDI, while inward FDI from the

same country has also increased, contradicting the hypothesis.  Second, rather than defining

FDI just as a financial transfer from partner to affiliate we have also used sales by the MNE

as an indicator of MNE activity.  We expect these measures to behave quite differently a

priori, as they measure different aspects of multinational behaviour.  Third, we use data for

a more recent period than other studies, thus updating previous results.  Also, we broadened

the number of countries included in the analysis to 12.  This broader sample gives us

coverage of a larger proportion of overall FDI especially given the US is both the largest

overseas investor and the largest recipient of FDI.

The focus on the US may make the paper less relevant to the policy debate in the UK,

although the US is the largest investor in the UK and that bilateral relationship is included

in the model.  However, our discussion may still give valuable insights into the general

nature of the relationship between the level and variability of the exchange rate and FDI

which can inform the ongoing debate.  The remainder of the paper is set out as follows.

Section 2 gives a brief overview of the relevant empirical literature.  Section 3 outlines our

empirical model and gives some summary statistics.  Section 4 presents the results while

the last section contains some conclusions.

                                                          
2 A notable exception is Goldberg and Kolstad (1995) who look at the bilateral FDI flows between the US and
Canada, Japan and the UK.
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2. Existing Empirical Evidence

Empirical studies of the impact of the exchange rate on FDI have been undertaken on a

number of different units of analysis – the individual firm decision, sector patterns of FDI

and the pattern of FDI between countries.  Almost all of them use either outward US FDI

(Cushman, 1985; Barrell and Pain, 1996) or inward FDI from other countries into the US

(Cushman, 1988; Campa 1993; Froot and Stein 1991).  The choice of the US is partly

influenced by data availability, but the topic has also raised some political interest in the US

with concern over rising levels of inward FDI coinciding with a depreciating Dollar.

Some studies have examined the impact of exchange rates on firm-level entry decisions.

Blonigen (1997) looks at the role of the real exchange rate level in influencing Japanese

acquisition in the US. He found a positive impact of the exchange rate on acquisition (i.e.

an appreciation of the Yen relative to the Dollar raised Japanese FDI in the US) and that

this effect was particularly large for manufacturing sectors with high R&D expenditure. He

interpreted these results as supporting his theory concerning the importance of firm-specific

advantages (assumed to be higher in R&D intensive industries) rather than Froot and

Stein’s (1991) hypothesis of imperfection information. The latter does not predict a

particular sectoral pattern for the impact of the exchange rate.

Campa (1993) also examined the relationship between the level of the exchange rate and

entry in his analysis of the number of foreign firm entries into the US for 61 wholesale

industries over the period 1981 to 1987.  He predicted that the higher the level of the

Dollar, the higher would be FDI as the expectation of future profits is higher.  His empirical

work confirmed this positive relationship, which is in contrast to Froot and Stein (1991).

Campa (1993) attributes this difference to the measure of FDI (value of FDI rather than the

number of firms entering) and the choice of sector (total FDI rather than just wholesale).

Furthermore, Campa (1993) investigated the impact of exchange rate variability as well as

the level on inward FDI.  He found volatility to be negatively correlated with foreign entry

into the wholesale industries in the US.  By concentrating on wholesale sectors he

simplified the influence of the exchange rate as, unlike manufacturing, the firms will not be

concerned with importing inputs or the destination of the final output.

Other contributions have also concentrated on exchange rate expectations and exchange

rate risk (with the latter generally being defined as volatility).  Cushman (1985) examined
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US outward FDI in five OECD countries for 1963 to 1978. He introduced a number of new

measures for risk and expectations.  Cushman found that expecting the host country’s real

exchange rate to appreciate led to a reduction in US direct investment. Barrell and Pain

(1996) confirmed the finding concerning exchange rate expectations for US outward FDI,

namely, that an expected appreciation of the host exchange rate led to a reduction in US

FDI. This was also confirmed by a study of FDI into the US (Cushman, 1988) that found

expected appreciation of the dollar reduced FDI from five host countries.

A more controversial result is that Cushman (1985) found risk (measured as the standard

deviation in the change of the exchange rate) had a positive impact on FDI. He suggested

this increased the attraction of FDI relative to exports. This result appears to be partly

contradicted by Brainard (1993) who examined the impact of the level of the exchange rate

on the ratio of US MNE sales abroad over a combination of US MNE sales abroad and US

exports to the same location. This ratio decreased as the host country currency appreciated

relative to the Dollar, indicating that increasing the level of the exchange rate (she did not

investigate volatility) does not favour direct investment relative to exports.  Goldberg and

Kolstad (1995) used data on bilateral FDI flows between the US and Canada, Japan and the

UK for the period 1978 to 1991 to look at the relationship between FDI and exchange rate

variability.  They find evidence that exchange rate volatility had positive effects on FDI

flows between the US and Canada in both directions, as well as on UK FDI into the US,

and US FDI to Japan.

To summarise, most of the results confirm that expecting an appreciation in the host

exchange rate leads to a reduction in FDI i.e. it may temporarily delay it as assets and costs

become more expensive in the foreign currency. However, the results for exchange rate risk

or volatility and the influence of the level of the exchange rate are not consistent. Some

studies have found a rise in risk increases FDI, while others have noted a reduction

associated with volatility. The level of the exchange has also been found to have different

impacts on FDI. While appreciation of the host currency seems to encourage entry by

foreign firms in the wholesale sector in the US (Campa, 1993), total foreign firm entry into

the US seems to be discouraged (Blonigen, 1997; Froot and Stein, 1991).
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3. Empirical Model

In order to analyse the effect of real exchange rate movements on both the outward and

inward FDI relationship between the US and 12 partner countries we estimate the following

empirical model using data for the period 1983 – 1995:

FDI R trend l k gdpp

gdpus fc d lang e
jt jt jt jt jt jt jt

t jt j j jt

= + + + + + + +

+ + + + +

β β β σ β β β β

β β β β
0 1 2 3 4 5 6

7 8 9 10
 (1)

where R, σ and trend are the bilateral exchange rate variables for partner country j with the

US at time t and the control variables are defined in Table 1.3

[Table 1 here]

Different definitions of the dependent variable FDIjt are used for the analyses of outward

FDI from and inward FDI to the US.  For the former the dependent variable is US FDI in

partner country j at time t while for the latter it is inward FDI from partner country j in the

US at time t.  In both cases two measures of FDI are used as proxies for the dependent

variable namely, sales by multinationals in the host country and the level of FDI flows.4

Data for both measures are available from the US Department of Commerce and were

converted into real 1987 prices using the appropriate GDP deflator.

Arguably, the level of MNE sales may be a more appropriate measure of MNE activity as

FDI flows are strongly affected by the choice of the means of finance of foreign activity.  If

MNE activity were only financed from funds obtained in the host country, FDI flows would

be zero even though MNE activity in the host country may be high.  Nevertheless, FDI

flows better reflect the financing of foreign affiliates from the parent companies (in the US

case they also include reinvested earnings for both inward and outward FDI) than MNE

sales.  As FDI flows are a measure of capital flows, we would expect them to be more

sensitive to the exchange rate than MNE sales.  MNEs may choose their target sales levels

for their affiliates first and then select whether to finance them from the home or host

country depending on factors including the exchange rate.

The definitions of the exchange rate variables follow closely those used by Campa (1993).

Accordingly, R is the level of the exchange rate, calculated as the log of the annual mean of

the monthly exchange rates (host country currency per US dollar) in year t.  Exchange rate

                                                          
3 Note that all variables are defined in logarithms.
4 The latter measure appears to be similar to the definition used by Cushman (1985).
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volatility is measured by the standard deviation of the exchange rate σ defined as the annual

standard deviation of the log of the monthly changes in the exchange rate.  The

expectations or trend in the exchange rate (trend) is calculated under two different

assumptions: (i) perfect forecast and (ii) static expectations.  Under the first assumption

trend is calculated as the annual mean of the monthly changes in the log of the exchange

rate in year t+1 and t+2 while under static expectations it is defined similarly but using

monthly data for t-1 and t-2.  All exchange rate data are taken from

http://pacific.commerce.ubc.ca/xr.

The inclusion of relative labour and capital costs and host country market size variables (l,

k, gdpp, gdpus) is standard in the literature on estimating the determinants of FDI (for

example, Culem, 1988, Barrell and Pain, 1996).  The size of the home economy (gdpus for

outward FDI, gdpp for inward FDI) is included in order to control for the supply of FDI, as

in Blonigen (1997).  The assumption is that growth in the home economy is likely to

generate a greater supply of FDI.  We also control for the effect of transportation costs on

FDI by including a measure of freight costs between the US and the partner country (fc) in

the equation.  Trade costs may discourage exporting and thus lead multinationals to

substitute foreign production for exports (Brainard, 1997; Markusen 1995).  Distance (d)

may have a negative effect as one may expect MNEs to locate in host countries close to the

home country.5  A common language dummy (lang) is also included in the model.

Locating in an English speaking country considerably reduces transaction costs for US

multinationals.  Furthermore, English speaking countries are likely to have closer cultural

ties with the US than other countries and, as Kumar (2000) argues, cultural proximity is

likely to stimulate FDI.

Figures 1 and 2 provide an overview of total MNE activity between the US and all 12

sample countries over the period 1983 to 1995 (for a list of countries in the sample see

Table 2).6  The most striking feature to note is that for both MNE sales and FDI flows, the

pattern of US outward and inward activity looks remarkably similar.  Sales by

multinationals increased considerably up to 1990, decreased afterwards but rose again

dramatically from 1993 to the end of the sample in 1995, leading to a considerable overall

increase in MNE sales, both outward and inward, over the period.  By contrast, both

                                                          
5 Distance and transportation costs are not highly correlated for the sample countries (the correlation is 0.10)
as many factors influence transportation costs – such as the intensity of trade – as well as distance.
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outward and inward FDI flows do not show such a clear pattern but fluctuated more heavily

on an annual basis.

[Figures 1 and 2 here]

Table 2 presents data to chart the development of the bilateral exchange rates (in terms of

host country currency per US dollar) for each country for the period analysed.  Note that,

with the exception of Canada, the US dollar depreciated against all host country currencies

over the period 1983 to 1995.  This shows that US inward FDI increased as the dollar

depreciated against almost all partner country currencies which is in line with the

arguments put forward by Froot and Stein (1991).  However, outward FDI increased

despite a real depreciation of the dollar; a finding which casts doubt on the prior that a real

exchange rate depreciation of the dollar should negatively impact on US outward FDI.

Further summary statistics on the variables included in equation (1) are presented in Table

3.

[Tables 2 and 3 here]

4. Econometric Results

The results of estimating equation (1) for the case of US outward FDI are reported in

Tables 4 and 5 for MNE sales and FDI flows as dependent variable respectively.  The

model is estimated under different assumptions of the error term ejt.  First, we assume that

the error term is white noise and estimate equation (1) using simple OLS; the results of this

exercise are reported in columns (1) and (4) of Tables 4 and 5.  Second, we allow for the

presence of a country-specific effect in the error term by employing fixed and random

effects panel data techniques in columns (2), (3), (5) and (6).7,8

Furthermore, note that in columns (1) to (3) we report the results for the estimations

defining trend under perfect foresight, whereas (4) to (6) are based on results using static

expectations to calculate trend. The results, however, indicate that the definition of trend

makes little difference to the results of the estimations.

                                                                                                                                                                                
6 The choice of countries in the sample was influenced by the availability of monthly exchange rate data for
the period under consideration; all countries have US foreign affiliates.
7 Note that both panel techniques yield broadly similar results.  A priori we would tend to prefer the random
effects technique for two reasons.  First, we do not have a fixed set of countries due to missing observations.
Second, Hausman tests suggest that the random effects model is preferable to fixed effects estimation in all
cases (although of course our sample size is very small for a meaningful application of the Hausman
specification test).
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Turning to the estimations using MNE sales as dependent variable, we find that the results

on the market size and relative cost variables are broadly consistent with prior expectations

and with the evidence found in other studies of the determinants of US FDI, such as Barrell

and Pain (1996) and Wheeler and Mody (1992).  Host country market size affects MNE

sales positively while relative capital and labour costs have negative effects on sales by

MNEs, although labour costs are only statistically significant in the OLS regressions.  The

size of the US economy, which is included to control for the supply of FDI is also

consistently positive although it is only statistically significant in the OLS regressions.  The

coefficients on distance and language also turn out the expected signs (statistically

significant) only in the OLS regressions, where distance has a negative and language a

positive effect on US FDI.9 The transportation costs variable is not significant.

The results on the exchange rate variables are not as straightforward, however.  From the

regressions there is no statistical evidence that volatility, measured either by the standard

deviation of the changes or the trend of the exchange rate, has any effect on US outward

FDI.  The level of the exchange rate, however, has a consistently negative coefficient,

implying that the level of US FDI increases with an appreciation of the host country

exchange rate (i.e. a reduction in the exchange rate) as we expected from the summary

statistics.

[Table 4 here]

These results are broadly similar when using US outward FDI flows as the dependent

variable.  As the results in Table 4 show, using FDI flows instead of MNE sales leads to

lower fits of the overall regressions and also reduces the statistical significance level on

some of the variables.  This supports the idea that FDI flows may be poor proxies for the

activities of MNEs.  Nevertheless, we expected the exchange rate to potentially affect FDI

flows more than MNE sales.  This expectation has not been confirmed: volatility also

appears to play no role in influencing financial flows from the parent to the affiliate.

[Table 5 here]

The result of a negative relationship between the host country exchange rate and US

outward FDI is at odds with some of the previous empirical evidence found by, for example

                                                                                                                                                                                
8 We also re-estimated all models including time dummies to control for the possible influence of time-
varying effects not captured in equation (1).  Results, which are not reported here but can be obtained from
the authors upon request, are broadly similar to the results reported.
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Cushman (1985).10  As pointed out above, inspection of the raw exchange rate data shows

that, with the exception of Canada, the US dollar has tended to depreciate against all host

currencies while US outward FDI (most notably in terms of MNE sales) has been

increasing over the period analysed in this paper.  This indicates that US outward FDI is not

negatively affected by an appreciation of the host country exchange rate against the dollar

but that it has increased along with exchange rate appreciations in the host countries.  This

suggests that earlier results may rely on the period they cover.11  US MNE activity has been

constantly rising since the post-war period, in some periods this may coincide with

appreciation of the Dollar relative to host country currencies, while for other periods it

coincides with depreciation of the same bilateral rates.

To check the reliability of the results for outward FDI we also estimated equation (1) using

inward FDI in the US from the sample countries as dependent variable.  Over the same

period inward FDI in the US has been rising (however it is measured) while the US Dollar

has depreciated against host country currencies.  This indicates that the conventional result

of a host country depreciation encouraging FDI should be found in this case.  Again two

measures of inward FDI, namely MNE sales and FDI inflows, are used as proxies for the

dependent variables.  The independent variables are the same as in the estimations of the

determinants of US outward investment.  The results of this exercise are reported in Tables

6 and 7.

Inspection of the results shows that the level of the exchange rate negatively affects inward

FDI.  Inward FDI increases as the foreign currency appreciates against the dollar, a result

consistent with previous studies of the effect of exchange rate levels on investment in the

US (Froot and Stein, 1991).  However, given the previous result for US outward FDI the

causal link between exchange rates and FDI appears doubtful.  More important from our

point of view, is the finding that even for the case of US inward FDI the exchange rate

volatility measures are again statistically insignificant suggesting that volatility does not

impact on US inward FDI.

[Tables 6 and 7 here]

                                                                                                                                                                                
9 Note that the distance and language variables are dropped in the fixed effects estimations as they are time
invariant.
10 Note, however, that it is consistent with Campa’s (1993) finding of an appreciation of the dollar leading to
an increase in FDI into the US.  Campa, however, uses very different data, namely the number of foreign
entrants into US wholesale industries.
11 For example, Cushman (1985) covers the period 1963 to 1978.
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Wholesale Industries

One possible criticism of the results is that they apply to all FDI including both

manufacturing and service sectors.  Much production in foreign-owned manufacturing

firms may be destined for exports, particularly from the smaller European and Asian

countries (the export propensity of US firms is much lower).  As a result the exchange rate

can influence MNEs in two, possibly contradictory, ways.  First, the MNE will be

concerned about the price of the asset, and the cost of moving funds from the parent to the

affiliate (actual FDI).  Second, the MNE will want an exchange rate that favours exporting

from the host country to the export markets.  In order to avoid this problem, which is

expected to apply mostly to manufacturing affiliates, Campa (1993) bases his analysis on

wholesales industries, as output from this sector is destined for home consumption rather

than being re-exported to a third country.  As a result only the first influence on the

exchange rate – the influence directly on the cost of FDI – is likely to be important.

We have repeated our analysis for the wholesale industry alone.  We have concentrated on

sales by MNEs rather than FDI for the same period and sample as our results above suggest

that the former may be a preferable measure of MNE activity.  In our sample, the wholesale

sector accounts on average for 22 percent of outward sales by US MNEs.  This sector is

particularly important in some small countries such as Hong Kong (47 percent) and

Switzerland (50 percent).  For sales by foreign multinationals in the US, the average share

of sales in the wholesale sector accounts for 32 percent of total outward sales.  This is

particularly high for Japan (70 percent) and Korea (85 percent) who appear to undertake

relatively little FDI in manufacturing in the US but a high level of FDI in the wholesale

sector.

The results for multinational sales in the wholesale industry are given in Table 8 for both

inward and outward sales.  The results are presented with perfect exchange rate

expectations; they do not change in magnitude and statistical significance when static

expectations are used instead.  The results for the exchange rate variables are broadly

similar for the three specifications estimated.  The size of the coefficient on the level of the

exchange rate is much lower (although it is still negative) and is only significant in the OLS

model.  It appears that FDI in wholesale is less sensitive to the exchange rate.  Once again,

the volatility of the exchange rate appears to have no effect.  In contrast to the earlier results

however, the trend in the exchange rate does play a role, mostly reducing inward sales.
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Recent trends in the exchange rate appear to reduce inward FDI under the perfect forecast

assumption.  Nevertheless, overall the results indicate that it is not the use of total FDI

rather than just FDI in a single service sector, that is motivating the results.  The level of the

exchange rate has a similar though reduced effect, while volatility remains insignificant as a

determinant of US inward and outward FDI.

[Table 8 here]

5. Conclusions

This paper analyses the relationship between movements of the real exchange rate and

foreign direct investment.  We investigate this issue empirically examining both direct

investment from the US to 12 countries and investment from these 12 countries to the US.

In our empirical analysis, using measures for volatility and exchange rate expectations

taken from the related literature, we find no evidence for an effect of exchange rate

variation on either US outward investment or inward investment in the US.  This result is

robust to the two measures of FDI used – financial flows from the parent and MNE sales

abroad – the choice of either outward or inward FDI, and a number of different estimation

procedures.  It is, however, in contrast with results obtained in the earlier literature (e.g.,

Campa, 1993, Cushman 1985, 1988).  Since we use more recent data than used previously

one explanation for our results is that over time, and with the increased maturity of foreign

investment, volatility has less impact on foreign operations.  Perhaps markets for exchange

rate hedging have become more developed allowing MNEs to protect themselves against

exchange rate risk.

As far as the level of the exchange rate is concerned the empirical estimations yield

different results for US outward and inward FDI, which appear to be contradictory.  We

find a positive relationship between US outward investment and appreciation in the host

country currency while there is a negative relationship between US inward investment and

appreciation in the dollar.  Essentially our period of analysis has seen a depreciation in the

Dollar against most of the host country currencies, combined with increased outward FDI

to those countries, and increased inward FDI from them.  Given these external conditions

the results on the level of the exchange rate may perhaps not be meaningful.

Can our results contribute anything to the policy debate of whether foreign firms’ location

decisions are crucially dependent on the level and most importantly the volatility of the

exchange rate?  Or to be more precise, is it likely that foreign firms may leave, or choose
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not to invest in the UK were the UK not to join the Euro area?  On a general level, our

results cast doubt as to the credibility of the threats of foreign firms concerning the

exchange rate.  To be sure, however, to be in a position to make such a conclusion more

strongly one would need to focus in more detail on investment in the EU and in particular

in the UK.
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Tables

Table 1: Description of control variables

Variable Description Definition Source
l log of relative labour costs Relative hourly

compensation rates in
manufacturing per unit
output partner / US (in US
dollars)

US Department of Labor

k log of relative interest rate Relative interest rate (3
months lending rate) in
partner / US

IMF, International
Financial Statistics
various years

gdpp log of partner country GDP GDP in US dollars deflated
using GDP deflators

IMF, International
Financial Statistics
various years

gdpus log of US GDP GDP in US dollars deflated
using GDP deflators

IMF, International
Financial Statistics
various years

fc log of freight costs The ratio of imports c.i.f.
(i.e. including freight costs)
to imports f.o.b. (excluding
freight costs) for the US
and for country j in US $
and excluding agriculture.

NBER Trade Database
Disk 1: U.S. Imports
1972-1994 and Disk 3:
U.S. Exports, 1972-1994.

d log of distance Distance between partner
country capital and
Washington DC in 1000
miles

http://www.eiit.org/

lang language Dummy = 1 if official
partner language is English

Table 2: Development of the real exchange rates

1983 1985 1987 1989 1991 1993 1995
Canada 1.21 1.38 1.32 1.17 1.16 1.34 1.45
France 7.83 8.83 5.76 6.28 5.68 5.75 5.15
Germany 2.30 2.76 1.70 1.85
Hong Kong 9.62 9.65 9.06 8.01 7.40 6.53 6.10
Italy 1974.60 2216.79 1390.00 1409.69 1196.89 1464.38 1466.86
Japan 203.14 213.29 133.94 135.16 136.18 116.06 103.58
Korea 878.49 982.22 895.60 707.69 695.71 720.14 651.30
Singapore 1.87 2.13 2.16 1.95 1.74 1.61 1.38
Spain 189.08 201.81 132.25 121.52 100.94 117.31 110.44
Sweden 9.42 10.01 6.95 6.70 5.81 7.61 6.89
Switzerland 1.99 2.39 1.45 1.63 1.41 1.45 1.18
UK 0.73 0.85 0.65 0.62 0.55 0.64 0.61
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Table 3: Summary statistics

1985 1989 1993
Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.

Outward FDI
MNE sales 10.473 1.084 10.816 1.062 10.735 1.067
FDI flows 6.483 1.485 6.877 1.531 7.539 1.306

Inward FDI
MNE sales 10.333 1.854 9.958 2.276 10.045 1.987
FDI flows 6.446 2.204 7.198 1.744 6.822 1.638
Controls

R 2.898 2.705 2.566 2.635 2.702 2.696

σ 0.027 0.013 0.022 0.011 0.022 0.010

trend (i) -0.012 0.007 -0.004 0.003 -0.005 0.004
trend (ii) 0.008 0.004 -0.007 0.003 0.003 0.004

l -0.889 0.732 -0.424 0.710 -0.337 0.580
k -0.016 0.649 -0.044 0.649 -0.059 1.632

gdpp 12.482 1.374 12.709 1.346 12.687 1.284
gdpus 15.261 0.000 15.385 0.000 15.451 0.000

fc 6.043 0.990 6.049 0.959 5.864 1.054
d 8.810 0.774 8.810 0.774 8.815 0.812

Note: Change in d in 1993 is due to Germany dropping out of the sample after 1989.
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Table 4: Regression results for US outward MNE sales

Perfect Forecast Static Expectations
OLS FE RE OLS FE RE

R -0.178
(0.026)***

-0.682
(0.247)***

-0.189
(0.077)***

-0.177
(0.026)***

-0.781
(0.208)***

-0.278
(0.096)***

σ 6.028
(6.637)

0.714
(2.073)

-0.296
(1.985)

8.506
(6.323)

1.843
(1.739)

1.222
(1.733)

Trend 6.269
(7.115)

-3.157
(3.362)

2.262
(2.422)

-4.041
(5.607)

2.375
(2.182)

-0.878
(1.860)

Relative
labour cost

-0.297
(0.157)*

-0.099
(0.172)

0.008
(0.140)

-0.286
(0.161)*

-0.223
(0.156)

0.010
(0.129)

Relative
interest rate

-0.118
(0.060)**

-0.042
(0.019)**

-0.040
(0.018)**

-0.127
(0.062)**

-0.039
(0.018)**

-0.037
(0.018)**

GDPpartner 0.701
(0.095)***

0.570
(0.220)***

0.622
(0.139)***

0.660
(0.092)***

0.850
(0.196)***

0.705
(0.149)***

GDPUS 1.627
(0.794)**

0.246
(0.405)

0.561
(0.352)

2.052
(0.772)***

0.138
(0.362)

0.542
(0.331)

Freight 0.046
(0.089)

-0.003
(0.042)

-0.022
(0.041)

0.092
(0.086)

0.036
(0.040)

0.011
(0.039)

Distance -0.237
(0.107)**

-- -0.085
(0.266)

-0.237
(0.105)**

-- 0.015
(0.347)

Language 0.339
(0.187)*

-- 0.433
(0.472)

0.359
(0.188)*

-- 0.293
(0.618)

Obs. 107 107 107 107 107 107
F 46.17*** 23.23*** 45.98*** 27.44***
Wald 206.60*** 224.02***
Adj. R2 0.81 0.37 0.80 0.81 0.46 0.75

Notes: Standard errors in parentheses, *, **, *** denote statistical significance at the 10, 5, 1 percent level
respectively
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Table 5: Regression results for US outward FDI flows

Perfect Forecast Static Expectations
OLS FE RE OLS FE RE

R -0.235
(0.063)***

-2.213
(2.123)

-0.322
(0.143)**

-0.228
(0.061)***

-0.526
(1.659)

-0.304
(0.180)*

σ 5.821
(16.322)

-5.422
(18.191)

-2.531
(15.781)

2.524
(15.602)

-11.471
(15.822)

-8.684
(14.577)

Trend 8.454
(16.242)

11.125
(28.576)

17.295
(15.912)

-6.165
(12.935)

-10.582
(18.208)

-8.611
(13.179)

Relative
labour cost

-0.231
(0.382)

-2.578
(1.469)*

-0.943
(0.698)

-0.203
(0.384)

-1.155
(1.298)

-0.800
(0.747)

Relative
interest rate

-0.129
(0.139)

-0.080
(0.146)

-0.081
(0.135)

-0.161
(0.144)

-0.077
(0.143)

-0.074
(0.133)

GDPpartner 0.827
(0.242)***

1.789
(2.017)

1.173
(0.411)***

0.823
(0.231)***

0.894
(1.671)

1.032
(0.458)**

GDPUS 2.074
(1.925)

5.215
(3.578)

3.894
(2.223)*

2.433
(1.836)

4.536
(3.015)

3.643
(2.240)*

Freight -0.256
(0.220)

-0.440
(0.349)

-0.388
(0.289)

-0.222
(0.207)

-0.213
(0.335)

-0.217
(0.288)

Distance 0.257
(0.248)

-- 0.092
(0.495)

0.287
(0.242)

-- 0.049
(0.621)

Language 0.534
(0.427)

-- 0.042
(0.893)

0.649
(0.427)

-- -0.001
(1.110)

Obs. 92 92 92 95 95 95
F 8.78*** 1.66 8.52 1.05
Wald 23.23*** 14.85
Adj. R2 0.46 0.22 0.49 0.44 0.31 0.46

Notes: Standard errors in parentheses, *, **, *** denote statistical significance at the 10, 5, 1 percent level
respectively
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Table 6: Regression results for US inward MNE sales

Perfect Forecast Static Expectations
OLS FE RE OLS FE RE

R -0.322
(0.058)***

-0.565
(0.463)

-0.324
(0.109)***

-0.287
(0.056)***

-0.690
(0.432)

-0.431
(0.232)*

σ -17.508
(14.607)

5.649
(3.747)

5.625
(3.891)

-12.653
(13.750)

4.993
(3.343)

4.773
(3.209)

Trend -20.244
(16.485)

-8.667
(5.965)

-7.160
(4.869)

23.350
(12.082)*

5.509
(4.319)

4.088
(3.625)

Relative
labour cost

1.590
(0.369)***

-0.171
(0.361)

-0.048
(0.291)

1.650
(0.368)***

-0.295
(0.347)

-0.161
(0.281)

Relative
interest rate

-0.196
(0.135)

-0.063
(0.034)*

-0.060
(0.036)*

-0.199
(0.136)

-0.060
(0.035)*

-0.059
(0.033)*

GDPpartner 0.808
(0.217)***

1.138
(0.429)***

1.359
(0.224)***

0.710
(0.206)***

1.451
(0.418)***

1.412
(0.334)***

GDPUS -0.548
(1.868)

1.936
(0.747)***

1.689
(0.709)**

-1.671
(1.719)

1.627
(0.706)**

1.742
(0.643)**

Freight 0.603
(0.195)***

-0.042
(0.074)

-0.016
(0.078)

0.655
(0.186)***

0.003
(0.077)

-0.003
(0.073)

Distance 0.357
(0.245)

-- -0.082
(0.370)

0.431
(0.240)*

-- -0.012
(0.890)

Language 0.669
(0.456)

-- 0.494
(0.663)

0.759
(0.446)*

-- 0.221
(1.591)

Obs. 98 98 98 101 101 101
F 33.51*** 16.68*** 34.95*** 18.61*** 167.55***
Wald 173.91***
Adj. R2 0.78 0.62 0.72 0.78 0.64 0.72

Notes: Standard errors in parentheses, *, **, *** denote statistical significance at the 10, 5, 1 percent level
respectively
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Table 7: Regression results for US inward FDI flows

Perfect Forecast Static Expectations
OLS FE RE OLS FE RE

R -0.505
(0.101)***

-12.236
(3.929)***

-0.505
(0.101)***

-0.526
(0.111)***

-13.170
(4.469)***

-0.526
(0.111)***

σ 0.722
(19.454)

30.411
(19.816)

0.722
(19.454)

-0.3490
(18.652)

23.360
(17.817)

-3.491
(18.652)

Trend 5.216
(20.514)

-0.173
(32.908)

5.216
(20.514)

-1.925
(16.931)

-1.472
(24.158)

-1.925
(16.931)

Relative
labour cost

-0.126
(0.528)

-11.708
(3.644)***

-0.126
(0.528)

-0.186
(0.550)

-12.956
(3.867)***

-0.186
(0.550)

Relative
interest rate

-0.320
(0.227)

-0.096
(0.269)

-0.320
(0.227)

-0.228
(0.247)

-0.045
(0.276)

-0.228
(0.247)

GDPpartner 1.062
(0.335)***

9.163
(3.370)***

1.062
(0.335)***

1.065
(0.340)***

9.468
(2.891)***

1.065
(0.340)***

GDPUS 0.685
(2.255)

0.689
(4.278)

0.685
(2.255)

-0.410
(2.277)

2.327
(3.582)

-0.410
(2.277)

Freight 0.379
(0.262)

-0.045
(0.350)

0.379
(0.263)

0.289
(0.244)

-0.059
(0.349)

0.289
(0.244)

Distance 0.148
(0.295)

-- 0.148
(0.296)

0.207
(0.300)

-- 0.207
(0.300)

Language -0.229
(0.657)

-- -0.229
(0.657)

-0.484
(0.730)

-- -0.484
(0.730)

Obs. 68 68 68 67 67 67
F 15.08*** 2.03* 12.32*** 2.00*
Wald 150.81*** 123.16***
Adj. R2 0.67 0.25 0.73 0.63 0.26 0.69

Notes: Standard errors in parentheses, *, **, *** denote statistical significance at the 10, 5, 1 percent level
respectively
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Table 8: Regression results for Wholesale industries

Outward Sales by US MNEs Inward sales by MNEs in the US
OLS FE RE OLS FE RE

R -0.092
(0.029)***

-0.622
(0.509)

-0.109
(0.092)

-0.160
(0.074)**

-0.793
(0.958)

-0.203
(0.250)

σ -6.376
(7.514)

-2.878
(3.659)

-2.179
(3.445)

-17.602
(16.900)

0.741
(5.017)

-0.042
(4.715)

Trend 5.092
(8.238)

 3.473
(5.967)

7.668
(4.472)*

-25.645
(19.294)

-25.391
(8.090)***

-20.157
(6.200)***

Relative
labour cost

0.565
(0.200)***

0.068
(0.414)

0.282
(0.282)

0.982
(0.456)**

0.225
(0.479)

0.407
(0.388)

Relative
interest rate

-0.096
(0.068)

0.102
(0.033)***

0.108
(0.032)***

-0.314
(0.164)*

-0.152
(0.048)***

-0.152
(0.047)***

GDPpartner 0.599
(0.109)***

0.019
(0.391)

0.406
(0.190)**

1.232
(0.258)***

1.256
(0.613)**

1.375
(0.415)***

GDPUS -0.719
(0.899)

0.473
(0.735)

0.079
(0.630)

-3.313
(2.284)

-1.958
(1.0159)**

-1.815
(0.908)**

Freight -0.129
(0.996)

0.049
(0.073)

0.046
(0.071)

0.384
(0.222)*

0.080
(0.099)

0.073
(0.094)

Distance 0.318
(0.124)***

-- 0.185
(0.313)

0.584
(0.289)**

-- 0.478
(0.891)

Language 0.935
(0.216)***

-- 0.752
(0.560)

0.623
(0.527)

-- 0.686
(1.589)

Obs. 101 101 101 88 88 88
F 30.05*** 10.78*** 23.37*** 4.31***
Wald 100.95*** 45.93***
Adj. R2 0.74 0.52 0.73 0.72 0.34 0.73

Notes:
Standard errors in parentheses, *, **, *** denote statistical significance at the 10, 5, 1 percent level
respectively
Results are using perfect forecast for the trend variable
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Figures

Figure 1: Development of real outward and inward MNE sales between US and sample countries in
1990 million $

year
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Figure 2: Development of real outward and inward FDI flows between US and sample countries in 1990
million $

year
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