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I INTRODUCTION 
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The purpose of this paper i s  to set out the methodology and empirical rtsults 

of an extens ive study of UK non-oi l  industr ial and commerc ial companies (non­

o i l  I CCs ) direct  inves tment abroad and of overseas dire c t  inve stment in the 

UK ' s  non - o i l  ICCs sector . 

Fore ign direc t  inves tment ( FDI ) refers to inves tment that i s  made to acquire a 

l ast ing interest in an enterprise operating in an economy o ther than that of 
the inves tor, the inve s tor ' s  purpose be ing to have an e ffec t ive voice in the 
management o f  the enterpr i s e . As thi s  de f in i t ion imp l i e s , ne t direct 
inves tmentl i s  a financial concept and i s  not the s ame as cap ital expenditure 
on fixed assets or the growth of the company ' s  net assets . Direct inve s tmtn: 
only covers the money invested in a related concern by the parent company and 
not how this  money is used . A related concern may also raise  money local ly 
without reference to its parents or assoc iate s . I f  a parent company s o ld a 
proportion of its share holding in a foreign subs idiary to local interest.s 
th i s  v1ould be recorded as dis inves tment, and if an affi l i ate ra i s ed  locc.l 
f inance to repay short term indebtedness to its parent that payment woul d  a l s o  
b e  recorded a s  dis inves tment, al though in  ne i ther case would there be any 
change in the capi tal employed ,  only a r ed i s tr ibut ion b e twe en l ocal and 
overseas intere s ts . I t  i s  largely for th i s  reason that direc t  inves tment. i s  
b e s t  mode l l e d  a s  a two - s t a ge p roce s s ; the f ir s t  s tage exp l a ininb the 
locational dec i s ion and the second cons ider ing the financ ial aspe c t s . 

Desp i te the vas t l i terature on US direc t  inves tment abroad, which i s  revie -:ed 
in s e c t ion Ill, l i t t l e  work has been done on model l ing UK direct inve stment . 
Beens tock (1982), for example, notes a dearth of empirical work on UK d i re ct 
inve s tment in hi s  survey of the area, the mos t  recent s tudy at that time be inb 
that of  Boatwright and Renton (1975).2 Recent work, with the except ion of 
Vernon (1984), has not tackled the problem of model l ing dire c t  inve s tment, bu: 
rather l ooked at surveys of individual industries for the motivat ion o f  F I 
( as in S i lbers ton, Shepherd and S trange (1985)), or sett led for a more general 
approach in describ ing the role of  mult inat ional enterprises in the UK (as i 
S topford and Turner (1985)). 

1 Ne t dire c t  inve s tment in this context refers to ne\v inve s tment l e s s  
dis inves tment . 

2 Previous work by Beens tock (1978) and Minford (1978) s tudied lonb term 
cap i t al f lO\vs, Hh i ch inc lude both dire c t  and portfol io capital f lo\·: s , 
inter al ia . 
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For Boatwright and Renton and Vernon the part ial stock adjustment model is at 
the centre of the work , yet this is both restrictive and ad hoc , at least by 
today ' s  standards . Vernon has FDI depending on world GDP , the lagged stock 
of real direct inves tment and an interest rate differential , while Boatwright 
and Renton include inter alia , the inves tment dollar premium , a we ighted 
exchange rate index and the real user cost of capital weighted by industrial 
production .  Ne ither paper includes relative unit  labour costs among their 
explanatory variables nor do they treat the financing of direct inves tment as 
separate from the location decis ion . The mos t  up to date treatment o f  these 
issues is to be found in Goldsbrough (1979) although the estimated equations 
are embedded in a partial adjustment framework . Another shortcoming of 
Goldsbrough ' s work in explaining UK outward direct inves tment is that he 
treats the hos t  country as a weighted average of the twelve maj or industrial 
countries , whe reas over 40% of  UK outward investment stocks were in the 
deve loped primary producers , of  which three of  the four are excluded from the 
host country definition used . 

The contr ibu t i on o f  th is paper i s  both theoret ical and empirical . The 
theoretical novel ty l ies in the development of a model o f  the mult inational 
firm with product ion fac i l ities at home and abroad in which intra- f irm trade 
flows are allowed alongs ide direct inves tment flows. Indeed one of the 
interes t ing empirical questions posed is whether exports are substitutes or 
complements to direct investment flows . The structure of  the theoretical 
model also serves to emphas ise the direct inves tment dec is ion as a two -part 
dec is ion , with the inves tment in physical assets distinct from the mode of 
f inanc ing , as noted mos t  recently by Goldsbrough and G ilman (1981). The 
pr inc ipal empir ical contribution i s  the use of  the two - s t age e s t imation 
te chn ique sugge s t e d  by Engle and Grange r (1987) t o  e st imate a dynamic 
adj us tment equation with the long run equil ibrium captured by the inclus ion of 
res i duals from a prior levels regression .  

The structure o f  the remainder of  this paper i s  as follows . ·  Section I I  
examine s  UK  d i re c t  inve s tment d a t a  and in part icular the geograph ical 
distribution o f  non - o i l , industrial and commercial companies ( ICCs ) s tock of 
fore i gn direct inves tment . Thi s  section also  explains the method used to  
interpolate the total s tock of non - o il ICCs direct investment . Section Ill 
provides a brief review of the l iterature on (mainly US ) direct inves tment by 
cons i dering the princ ipal macroeconomic markets which various theories have 
emphas ised in attempting to explain the determinants of  FDI . Section IV is 
the theoretical sect ion of the paper . A neoclass ical two - country model of 
the firm i s  set up to yield a reduced form equation which gives the princ ipal 
determinants of the foreign direct investment s tock. These turn out to be : 
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domestic and fore ign real factor cos ts, aggregate demand in each country and 
net exports from the home country , the latter providing an expl icit l inkage 
between the current and capital accounts of the balance of  payments . Section 
V provides an out l ine of  the Engle - Granger two - s tage est imation procedure 
noted above and discusses the empir ical results obtained from the appl ication 
of this technique to the reduced form of the model . 



II THE DATA 

(i) Data sources and problems 
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The primary source of estimates of annual flows of direct investment is the 
Business Monitor MA4 and for stocks the ( generally ) triennial annex to that 
publication . These estimates are derived from regular enquiries by the 
Department of Trade and Industry (DTI ) , the Bank of England and the British 
Insurance Association . The CSO publication , United Kingdom Balance of 
Payments (the 'Pink Book' )  also gives annual stocks and flows of UK inward and 
outward direct investment including a sectoral breakdown. The March , June , 
September and December issues o f  Economic Trends report quarterly direct 
investment flows , but this data is generally regarded as less reliable than 
the annual data since it is based on interpolations from a smaller sample of 
companies than the annual enquiry and so is frequently subject to very large 
revisions . 

The stock of direct investment assets outstanding at year -end is available 
annua lly by geographical  l ocation from 1 9 6 2  to 1 9 7 1 , after which only 
triennial surveys exist of the geographic breakdown of non - oil , non -bank 
direct investment stocks ( for 1 974 , 19 7 8 , 1 981 and 1984 ) . Only the 1984 
survey inc ludes oil , banks and insurance companies . Although the 
contribution of these industries can be unravelled in total the geographical 
distribution cannot be reconstructed on a consistent basis . A similar 
structural break exists in the flow data with the inclusion of oil companies 
on the same basis as other industrial and commercial companies from 19 84 . 

Flow data on direct investment is available annually since 1962 by country , 
region , sector and industry but this series includes flows attributable to 
banks and insurance companies . Hence the flows dat� and stock data are not 
consistent . The relatively small size of these financial flows in the 1960s 
and early 1 9 70s may ·not have given rise to any serious discrepancies , but the 
increase in UK banks' direct investment since 1 9 7 5 , the abolition of exchange 
controls  and the so -called 'deregulation' of financial services in the UK in 
the early 1 980s will  all have served to increase the inconsistency between 
flow and stock data . In the flow data , however, up until 1984 oil companies 
direct investment was separately identified , and , using confidential data , the 
banks contribution can be stripped out for each year since 1 9 7 5  except 1 97 9 . 
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These data incons is tenc ies pose serious problems for the empirical researcher . 

S o  from the outset i t  was dec ided to use annual flow data corresponding only 

to the ' non - o i l  I CCs ' sector . This restriction has several advantages. 

Firs t most  of the s tock data (exc luding 1984 )  is direc tly compatible with th i s  

defini tion . Second this definit ion includes the his torically most impor tant 
category , in terms of s ize , manufacturing . Third i t  excludes outward di rect 
inves tment by UK banks , which s idesteps the problem which resul ts from their 
practice of ' upstreaming ' whereby the proceeds of loans raised by borrowing by 
the banks ' overseas subsidaries are on - lent by them to their parent companies . 
In the published data these flows are treated as outward dis investment and can 
outwe igh other more trad i t i onal forms of  direct investment , leading to a 
negative recorded stock in some instances . 

Final ly there may al so  be prob lems wi th the valuation of overseas as set 
stocks , espec ial ly s ince the move towards floating exchange rates in 1 972 . 
The DTI ' s  annual enquiry asks companies to report s tocks outstanding at the 
end of the calendar year or at the balance sheet date neares t to the year -end . 
With volat ile exchange rate movements the difference between the exchange rate 
at end - December and the exchange rate prevail ing at the balance sheet date 
could be highly s i gnificant and result in an over- or under-valuat i on, in 
sterl ing terms, of the firm ' s overseas direct inves tment asset s . There rr.a-,· 

be a further accounting problem relat ing to the different accounting pract ices 
fol lowed in the developed world . Additionally , firms are imp l icitly assumed 
to value thei r  overseas assets in local currency terms and convert them back 
into sterl ing, but in some high inflation develop ing countr ies i t  i s  pos s ib le 
that companies actually value their assets for  balance sheet purposes in terms 
of their domes tic currency value , or perhaps , s ome international currency such 
as the US dol lar . There is , however , no information available on the extent 
of th i s  prac t ice and so in what fol lO\vS i t  i s  as sumed that all out\'ard 
inves tment s t o cks are measured in foreign currency ( c onver ted back into 
s terl ing at end -year exchange rates ) and that inward s tocks are valued in 
s terl ing and are thus not affected by exchange rate fluctuat ions . 

( i i )  Interpolating non - oil ICCs stocks o f  direct investment 

The stocks of  non - o i l  ICCs direct investment are publ i shed for the years 
1 9 6 2 - 7 1 , but have to be construc ted for the 1 9 70s and 1 9 8 0s us ing the 
triennial surveys in 1 974 , 1 9 7 8  and 1 9 8 1  as benchmarks . The interpolat ion o f  
the inward stock is relat ively straightforward . The s tock at  end-1971 i s  
recorded t o  which is added the flows in  1 9 7 2 , 1 9 7 3  and 19 74 . Thi s  gives a 



7 

calculated s tock figure for end -1974 which is compared with the ac tual 
published s tock for that year. Any discrepancy between these stocks is 
spread equally over the three years 1972 - 74 inclusive , so that the end - 1974 
stock corresponds to the published figure . This procedure is repeated for 
subsequent years . In algebraic terms the capital stock , S ,  is: 

where F is the annual flow and v is the residual , calculated as the difference 
between the published and calculated stocks. 

The stock of outward direct investment assets outstanding at the end of any 
one year is based on a similar calculation to that underlying equation ( 1 ) , 
al though in practice the computation is more complica ted because of the 
decision to use quarterly data to allow more accurately for the effect of 
exchange rate movements on the asset s tocks. Moreover , since each foreign 
currency can move independently against sterling a reasonable assessment of 
valuation changes can only be made by including a large number of exchange 
rates , 3 since UK outward direct investment stocks are spread widely around the 
world . In terms of foreign currency the formula for each country , i ,  is 

( 2 )  

where et is the end period exchange rate at time t ,  St is the s terling capital 
stock outstanding at time t ,  �t is the average exchange rate in period t ,  and 
Ft is the sterling flow during period t .  Vi is the country residual , which 
is made up o f  local currency revaluations and coverage changes , and computed 
as: 

12 
Vi - (eir Sir - eir- 12 Sir - 12 - L �ir Fir)/12 

r-1 
( 3 )  

where r i s  a quarterly time subscript. The s terling value o f  the overseas 
direct investment s tock is obtained by summing overall countries , that is:4 

3 In practice this turned out to be 30 . The constraints were the level of 
dis ag grega tion of the direc t investment s tocks and flows and the 
availability of exchange rate time series for some developing countries. 

4 There is another small residual since not all countries could be included 
in the index i due to data deficiencies ( see footnote ( 3 ) ) .  Any 
differences between the computed and published triennial benchmark totals 
was distributed evenly over the intervening period. 
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(iii) The pattern of UK direct investment 
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( 4) 

The nominal s tock of inward direct inves tment in UK ' non- o i l  I CCs ' has gro·,;n 
at an average 1 3 %  per annum over the period 1 9 6 2 - 8 5  (al though at only just 
over 5% in cons tant 1 9 80 prices ) . 5 The rate of growth has been faster sine� 

the early 1970s than in the 1 960s although , as charts 1 and 2 show, th is 
largely reflects higher inflation rates . In real terms s ince 1 9 7 3  the annual 
average growth rate has been about 1 %  whereas during the 1 9 60s and early 1970s 
the stock grew at 8 %  per annum in real terms . As a percentage of GDP th� 
inward inves tment stock rose to a peak in 19 74 after which it  has subsequen�ly 
fallen back to i ts level of  the late 1 9 60s . 

The breakdown by country ( see chart 3 )  shows the dominance o f  the 'CS A, 
although there seems to have been a s tructural break around 1 9 74 , as the 'CS 
share fel l  10% never to recover . Wes tern Europe is eas i ly the second largest 
investor in the UK with around 20% of the inward stock in the late 1 9 60's 
which rose to almost 30% in 1 9 74 - 8, s t imulated by the UK ' s  entry into the EEC, 
although the 1 9 8 1  figures show a fal l back to about 26% . (Note that the 1 984 
f i gures , wh i ch show a sharp r i se ,  inc lude o i l  companies and hence the 
treatment of the Royal Dutch Shel l Group is l ikely to have had cons iderable 
impac t on this  share) . The largest European inward investor i s  S\vi tzerl and, 
owning stocks with a book value in 1 9 84 of nearly £2 bn , mainly concentrated 
in the chemical industry . Japan was 
eighth in 1 9 8 4, having j umped above 

eleventh in the ranking in 1 981 and 
Sweden , S outh Afri ca and Aus t ralia . 

There was , however, no vi s ib le leap in Japanese inward direct inves tment 
between the late 1 9 70s and mid - l980s . 

The s tock of outward direct investment has grown on average by 1 2  l/2% per 
annum in nominal terms s ince 1 9 6 2 , although by only 4%  per annum in constant 
prices . Unl ike the inward stock , the outward s tock has grown fas ter s ince 
1 9 74  in both money and real terms , than in the 1960s . As a percentage of GDP 
the s tock o f  outward investment fel l sharply between 1 9 7 6  and 1 9 80 , but then 

5 The UK cap i tal goods price index was used to deflate the s tock of nominal 
inward inves tment . The outward s tock was deflated by a computed sterling 
index of world cap i tal goods prices , al lowing for exchange rate movements. 
See appendix IV . 
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outward inves tment fell sharply between 1976 and 1980 , but then rose almost as 
sharply between 1980 and 19 84. These trends reflect rapidly rising nominal 
GDP in the second half of the 19 70s and the slowdown in the early 1980 ' s  as 
inflation was brought under control. 

The breakdown by country ( see chart 4 )  shows that the most  important 
destination of UK overseas investment in the early 1960 ' s  was the Commonwealth 
with 60 %  o f  the total. In 1984 current and ex - Commonwealth countries 
accounted for j us t  3 2 %  o f  UK direct inves tment asse ts overseas , as an 
increasing proportion of new flows went to other locations , such as the US . 
In the mid -1960s the USA held 10% and Western Europe 15% o f  the outward direct 
investment s tock . By the end of 1981 this pattern had changed significantly 
with almost 30% of UK direct investment assets in the US and 25% in Western 
Europe , with the US being the largest recipient of UK investment with a s tock 
of nearly £ 8  bn . The other major recipients were Australia ( £3. 6 bn) , 
Canada ( £ 1. 9  bn) and South Africa ( £1. 8 bn) .  O f  the many developing 
countries which host UK direct investment only three had a s tock at book value 
of £0. 5 bn or more at end 198 1: Nigeria ( £0. 7 bn) , Malaysia ( £0. 6 bn) and 
Zimbabwe ( £0 . 5  bn). 

The sec toral dis tribution of the UK outward direct investment s tock ( see 
Chart 6 )  is roughly unchanged from the mid-1960s with approximately half in 
manufacturing and half in non-manufacturing. 
about 30% was in distributive trades. 

Of the latter category in 198 1  
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The most notable feature about the literature on foreign direct investment is 
that it is predominantly c oncerned with FDI or iginat ing from the Uni ted 
States . 6 Thi s  i s , of course , largely explained by the fact that US 
multinationals have for over a quarter of a century been a very important 
force in the world economy. Although British , and more recently West German 
and Japanese f irms , have expanded overseas produc t i on the US  - ba sed 
multinationals still dominate in terms of s ize ·and number those of the other 
industrial countries . 7 The growth of international firms has coincided with 
a proliferation of the l iterature on FDI , some aspects of which are reviewed 
in thi s  section . 8 

This survey is selective in the sense that i t  only consi ders the poss ible 
motivations for FDI and does not attempt to evaluate the consequences of FDI 
for either the host country or for the firm i tsel f .  A second restriction is 
that mot ivations of FDI based on socio -pol i t ical or other non -economic factors 
are excluded . This is not to deny the poss ible importance of these factors 
but to recognise that such theories are not s trictly comparable with models 
based on neoclass ical economic theory . A third restriction on the scope of 
thi s  survey is that only models which are empir ically tes table are cons idered . 
S ince the ultimate purpose of this work is to set up a model to explain FDI 
which can be estimated statistically this criterion is important . A f inal 
l imitat ion is to note that the primary interest is direct investment from the 
viewpoint of the balance of payments . This means that indus try - specific or 
firm- specific s tudies are generally not cons idered . 

6 Agarwal ( 1980 )  in a survey of the l iterature on FDI c i tes 42 references to 
US mult inational ' s  behaviour compared to just 3 references to FDI by UK 
firms . 

7 The Economist reports on 6 December 1986 , in an article called "American 
multinationals - the urge to go home" , that the US mult inational ' s  share 
of the world ' s  direct investment abroad is fall ing fast. The evidence 
c i ted , based on US Department of Commerce figures , is that in the mid -
1 960 ' s  US FDI accounted for two - thirds of all outward FDI flows , but in 
1985 that share sunk below a hal f ,  despi te an appreciation of the dollar 
by over 50% in the years 1980 -5 . 

8 For more detailed reviews of the l iterature see Agarwal , op c i t , Buckley & 
Casson ( 1 9 7 6 ) , Caves ( 1 9 8 2 ) , Dunning ( 1 9 7 3 )  and Kyrki1is  ( 1 98 6 ) . 
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The exp l anations of foreign direct inves tment which fall within the 
restrictions outlined above can be divided into three broad classes. The 
first category emphasises goods market fac tors : that is the need for the firm 
to maintain output growth and market share and to avoid tariff and non - tariff 
barriers on its potential exports to overseas markets . The second class of 

models emphasises the importance of factor markets . These theories focus on 
the relative rates of return on capital and the relative costs of labour ( as a 
proxy for total variable costs ) in domestic and foreign markets. Thirdly , 
perhaps more akin to theories of portfolio investment , there are models of 
direct investment which focus on the importance of financial markets .  These 
theories perceive FDI as the way in which the firm minimises the risk to its 
total expected returns , by diversifying its investments geographically. The 
firm is thus hedged not only against unfavourable exchange rate movements but 
also against local demand fluctuations and unforeseen political events . 

(i) Goods Market Hypotheses 

- Output Growth/Market Size Theories 

These theories are based on the application of Jorgenson' s ( 1 9 6 3 )  domes tic 
investment model to FDI . Thus the desired foreign capital s tock depends 
positively upon output and negatively on the user cost of capital . The 
desired foreign capital stock is reached by a partial adj us tment mechanism , 
hence the flow of FDI depends , inter alia , upon output . Kwack ( 1 9 7 2 )  applied 
Jorgenson' s model to US quarterly data for FDI from 1960 Q3 to 1 9 6 7  Q4 and 
found that the flow of FDI depends upon the value of foreign output of non ­
financial US corporations , the initial value of their FDI , the cash flow (net 
of dividends ) and the US rate of interest ( a proxy for the user cost of 
capital ) .  S tevens ( 1 9 6 9a )  demonstrated a statistically significant relation 
between the flow of FDI from the USA to Argentina , Brazil and Venezuela and 
the sales o f  US  companies in the manufacturing sector of these countries 
during 1 9 5 7 - 6 5. Scaperland and Mauer ( 1 9 6 9 )  examined the rel�tion between US 
FDI in the EEC countries and their incomes ( GDP ) for the period 1 9 5 2 - 6 6  and 
c onc luded tha t  the market  size hypo thesis wa s suppor ted empirically . 
Goldberg ( 1 9 7 2 )  has , however , contradicted this result. He maintained that 
these investments could be explained not by the size of the EEC market but by 
the growth of the market. Reuber et al ( 1 9 7 3 )  found the flow of FDI ( on a 
per capita basis ) into a large sample of developing countries was correlated 
with their GDP but not with the growth of their GDP . Severn ( 19 7 2 )  also 
found in favour of the market size hypothesis . The mos t  recent application 
of the Jorgenson hypothesis to FDI flows is that of Goldsbrough , who found 
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that output was the most important determinant of FDI between the UK , US , We st 
Ge rmany and J apan over the p er iod 19Gl to 19 7 7 , us ing semi-annual data . 
However ,  the coe ffic ients on output were generally stat istically ins ignific ant 
at the five percent l eve l . S i lbers ton , Shepherd and Strange found from a 
survey o f  UK manufac tur ing f irms that the mos t important s ingle fac tor 
de termining the f i rm ' s de c i s ion to inves t  abroad was the need to e ither 
maintain the growth of the firm or the firm ' s share of  the world market for 
its products . 

De spite the apparent support for the market s iz e  hypothes i s  cons iderable care 
needs to be taken in interpreting the significance of the s e  results . First 
both o f  the s e  hypothese s  are based more or less on the assumptions of the 
neoc las s ical theories of  inves tment which are surrounded with a great deal of 
unrealism .  Second , the s i z e  and growth of the markets of  the host countries 
are l ike ly to influence the FDI undertaken to produce goods for those markets 
but not the FDI mot ivated to produce exports from these countries . But mos t  
s tudie s of  the marke t s i z e  hypothes i s fail t o  distinguish between the var ious 
kinds of FDI because of statist ical l imitations . Third , the growth of FDI 
and GDP are mutually related and the corre lation between them may not say much 
about the s t rue tura 1 re l at ionsh ip b e tween them . Fourth , the output 
hypothesis shoul d take into account only the investments which are incurred on 
plant and e qu ipment in the host countrie s  as i s  the ca s e  w i th dome s t i c  
inve stment . But the stati s t i c s  on FDI also include sums involve d in 
inventory as we l l  as f inanc ial assets and it i s  not correct  to equate the se 
investments with plant and equipment expenditures .  Finally , the dec i s ion of 
firms on initial FDI and expans ionary FDI are very l ikely to be different . 
Penro s e  ( 1 9 5 6 ) , for example ,  claims that once e stabl i shed a sub s idiary has a 
l i fe o f  i t s own . I t s expans ionary inve s tment s have to  b e  ana ly sed 
differently compared '"i th those involved in the initial dec i s ion of the firm 
to inve st  in a part icular fore ign country . 

- The Product Cyc le  Theory 

Vernon ( 1 9 6 6 ) offered an explanat ion of both US FDI and trade by focuss ing on 
the l i fe - cycl e  of  a product . In the first s tage when the product i s  new it 
i s  produce d  by the innovat ing firm in its home marke t . The second s tage is 
marke d by the maturing of the home market and the export of  the good to 
countrie s  having the next highest  l evel of  income . Eventually the expansion 
of fore ign demand and growing competit ion in export markets  lead to FDI , and 
the third s tage of  the cyc le , where FDI subs t i tutes for exports . Init ial ly 
there was cons i derabl e  support for this  hypothes i s , particularly regarding VS 
FDI . Gruber e t  al ( 1 9 6 7 )  found a strong assoc iation between the propens i ty 



13 

to invest in new products , export performance, FDI and the ratio of local 
production to exports on the one hand and R & D expenditure of US indus tries 
on the other hand. The relation bet.,..-een the ratio of local production to 
exports and R & D expendi ture i s  interpreted a s  an indication of the 
substitution of FDI for exports to host countries in the final stage of the 
product cycle. Horst  ( 19 7 2 )  undertook a s imilar analys is for US exports to 
Canada. He found that the technologi ca l  intensi ty of US manufacturing 
industry was more closely related to the sum of that industry ' s  exports to 
Canada and its subsidiary sales in Canada than it was to either exports or 
sales taken separately , implying that FDI and exports may be substitutes . 
Juhl ' s  ( 1 9 7 9 )  f indings lend support to the product cycle theory for German FDI 
in developing countries . 

However , the product cycle hypothes is is perhaps less convinc ing today than it 
was twenty years ago. There is empir ical evidence that both exports and FDI 
have increased over the last thirty years for a l l  the maj or indus tria 1 
countries , suggest ing complementarity rather than substitutabi l i ty of exports 
and FDI . Second , the technology leadership of the US has suffered badly in 
recent years and the income differences between the developed economies have 
levelled down. Thirdly , as noted by Krugman ( 1983 ) the relationship between 
FDI and exports may depend on whether the multinational i s  vertically or 
horizontally integrated. Horizontally integrated mult inationals are vehicles 
for trade in information: hence the transfer of technology rather than of 
goods is fostered and so  FDI is a substitute for exports. But vertical ly 
integrated mult inationals  encourage trade s ince the profit  of the firm will be 
larger than the sum of that of the component firms. Vertical integration 
increases output o f  previously independent f irms , reduces costs and allows a 
prof itable expans ion of total output ; therefore exports ( including intra - firm 
trade )  are larger than before. 

- Market Imperfections Hypothes is 

Another common hypothes is is that FDI i s  a result of market imperfections , 
such as tar i ff barriers . The levy of a tariff on the home country exports by 
the rec ipient country will raise the price of exports in the foreign market 
and lower the demand . The effect of the tariff  i s  to switch local demand 
away from imported goods (home exports ) to locally produced goods . The 
domestic f irm could c ircumvent these barr iers to trade by undertaking FDI in 
the country concerned . Against this argument is the view that the firm could 
overcome these barriers by l icens ing , renting or sell ing technical skills , 
rather than undertaking direct investment. Another s imilar argument is that 
of Buckley and Casson ( 1976 ) and Dunning ( 1 9 7 9 )  who argue that the markets of 
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key intermediate products such as human capital , knowledge , marketing and 
management expertise are imperfect; therefore linking different activities 
through these markets involves significant time lags and transactions costs . 
As a result firms are encouraged to replace these external markets by their 
own internal markets for these products. The internalisation of markets 
across national boundaries leads to FDI , and this process continues until the 
benefits and costs o f  further internalisation are equalised at the margin . 

(ii) Factor Market Hypotheses 

- The Differential Rate of Return Hypothesis 

This hypothesis postulates that FDI is a function of international differences 
in the rates o f  return on capital investment. FDI flows out of countries 
with low returns to those locations expected to yield higher returns per unit 
o f  capi tal inves tment . I t  is derived from the traditional theory o f  
investment which assumes that the obj ective of a firm is  t o  maximise profits 
by adopting the marginalist strategy of equating the expected marginal return 
with the marginal cost  o f  capital . Attempts to tes t this hypo thesis 
statistically have failed to produce conclusive results . S tevens ' ( 1969 b )  
results supported the hypothesis for Latin America a t  a regional level but not 
for individual countries except in the case of Brazil . Reuber et al ( 197 3 )  
showed that US manufacturing inves tment in Argentina , Brazil , Chile , India , 
Indonesia, Mexico and the Phillipines between 1 9 5 6  and 1969  was positively 
correlated with the rate of return with a one year time lag but this relation 
was statistically significant in only two cases at the five percent level . 
Blais ( 1 9 7 5 ) demonstrated in the case of manufacturing FDI from the UK and 
Canada in the USA during the period 1950 - 7 1  that the relative rates o f  return 
had a significant influence on the stock of FDI . 

S tatis tical tests by Bandera and White ( 1 9 6 8 )  on American investments in 
European countries over the period 1953 - 6 2  rejected the differential rate of 
return hypothesis . Bandera and Lucken (1972 )  tried to find the connection 
between relative earnings and allocation o f  US investments between the EEC and 
EFTA but no such relation was supported by their econometric tests . Hufbauer 
( 1 9 7 5 ) compared the yearly difference between foreign and domestic rates of 
asset expansion with the difference between foreign and domestic rates of 
return for the period 1 9 5 5 - 70 and found no connection between the series . 
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This  approach t o  FDI i s  beset by statist ical problems . The underlying th�ory 
suggests that FDI i s  a func t i on of expec ted profi t s, but the availab l �  
s tat istics record only reported profits . Reported profits need not b� th� 
same as ac tual pro f i t s  earned by subs idiaries, primari ly  because the i r  
purchases and sales t o  the parent company or other subsidiaries are subj ec t to 
intra - firm pric ing, which is l ikely to be influenced by efforts to minimise 
the tax burden on the company as a whole . Furthermore the rate of return 
hypothes i s  refers to profits during the whole period of an inves tment whereas 
the reported profits are related to shorter t ime periods , usually one year, 
and to a group of investments of different vintages . 

- Cheap Labour Hypothes is 

Ano ther reason for FDI i s  the supp ly of cheap labour , especial ly in th� 
develop ing countries . Cheap labour has always been recognised as one of 
their comparative advantages in international trade in certain produc ts , but 
i t s  recogni t ion as an explanation of FDI is of relatively recent ori gin . 
Riedel ( 1 97 5) found that relat ively lower wage costs have been one o f  the 
maj or determinants of the export - orientated FDI in Taiwan . Agarwal ' s  (1978) 
s tudy i s  reported to have yielded a s ignificant pos i t ive correlation bet�een 
German FD I and relat ive wage costs  in Braz i l, Ind ia , I srael , Mexico and 
Nigeria. S imi lar results were obtained by Juhl at the sec toral leve l for 
German FDI in a number of LDCs . 

Go ldsbrough ' s  attempt to tes t the relat ive wage hypothes i s  of  FDI between four 
devel oped economies (UK, USA , Japan and Germany ) was also success ful •;i th 
relat ive un i t  wage c osts ( measured in a c ommon currency ) negat ive and 
s i gnificant at the f ive per cent level for all  equations except the one for 
FDI inflows into Germany . Thus increased costs of product ion in the host 
country relative to costs of product ion in the res t  of  the world , lead to a 
reduced FDI inflow . The influence of differences in wage level s  bet�een 
inves t ing and ho s t· c ountries i s  obvious ly greater in the case of FDI in 
indus tries produc ing labour intens ive products and components than in other 
industries . 
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( i i i )  Financial Market Hypotheses 

- The Portfo l io Hypothes is 

The portfol io hypothes i s postulates that investors cons ider not only the rate 
of return but also the r isk in s e lecting the ir portfolios , and inves tment 
depends positively on the former and negatively on the latter . Markowi tz 
(19 5 9 )  and Tobin (19 5 8 )  provide the theory of portfol io se lection based on the 
emp ir ical observations that though returns on s ecurit ie s  within a country move 
toge the r ove r t ime , they are  not  p e rfectly corre l ate d .  Accordingly 
divers if icat ion of the portfol io may help to reduce the total r isk involved; 
part icularly international diversification . This  theory has been appl ied to 
direct investment by S tevens (1969 b ) , Prachowny ( 197 2 ) , Cohen (197 5 )  and 
Blais in the US and by Beens tock and Minford in the UK . 9 

S t evens ' emp i r ical work was confined to Latin America . He found some 
emp ir ical support for the portfolio hypothes i s  so far as aggregate d irect 
inve s tment was concerned but at the country level the results proved inferior 
to those based on the output hypothes i s . Prachowny s e emed to de tect more 
empir ical evidence in favour of this hypothes i s  in his attempt to explain FDI 
in the U S  and Amer ican direct investment overseas . Cohen ' s s t a t i st ical 
re sul t s  supp o r t e d  the hyp o th e s i s  tha t l arge U S  co rpo ra t i ons wi th more 
exten s ive fore ign manufactur ing act ivit i e s  showed smal ler fluctuations in 
global prof i t s  and sales in the 1960s , but this  could be an unintended re sult 
of  corporate actions taken for other reasons . Blais tested the portfolio 
hypo thes i s  on the FDI of Canada and the UK in the US manufacturing sector over 
the period 1950 - 7 1 . He found that the relat ive r i sks showed a s ignificant 
influence in the case of Canada but not in the case of the UK; however, th is 
di fference probably re flected the different s tatistical specificat ion rather 
than a di fference in investors ' behaviour . 
evidence for the portfol io hypothes i s  i s  weak . 

On the whole the statist ical 
Hufbauer has argued that it 

i s  incapable of  explaining the differences in the propens ities of  indus tries 
to inves t  abroad . S ome industries are more international ly orientated than 
others and the s e  d ifferences cannot be explained in terms of  risks and re turns 
alone . Moreover testing the portfol io hypothes i s  i s  beset with s tatistical 
difficul t ie s . For example , the r isk variable , base d  on the variance of 
rates o f  r eturn , cannot be measured  very r e l iab ly  and the statistics on 
returns are unl ikely to repres ent the actual returns . 

9 Beens t ock and Minford invest igate the de terminants of long term cap i tal 
flows and hence include port fol io  and direct inves tment , inter alia . For 
thi s  reason the ir  work i s  not reported further . 
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- The Currency Area Hypothes is 

Al iber ( 1 9 70 , 1 9 7 1 )  has argued that the pattern of FDI can be explained in 
terms of the existence of different currency areas . Some of the currencies 
are "harder" when compared with others at a point of t ime and the market is 
subj ect t o  b i as in evaluat ing the currency premium on weaker currencies. 
Al iber maintained that portfol io inves tors t end to i gnore the exchange r isk on 
the foreign e arnings of a firm .  As a result the firms from harder currency 
areas are abl e  to borrow at lower costs and capital i s e  the earnings on the ir 
FDI in softer currency areas at higher rates than the local f irms . The 
higher the share of capital in valued added and the s iz e  o f  the premium in 
local currency , the gre ater the comparative advantage which a fore ign investor 
would enj oy . 

Thi s  hypo the s i s  has no t b e en t e s te d  econometr ical ly , although the casual 
evidence is cons i s tent with the view that an overvaluation of a currency is 
associated with an outflow of FDI and an undervaluation with an inflow of FDI 
into the currency area concerned . 10 This is supported by the experience of 
the US and West  Germany during the 1 960s . Boatwri ght and Renton ' s  s tudy of 
the inward and outward FDI o f  the UK indicated that the depreciation of 
s te r l ing raised the value of FDI in the UK , but it also raised the UK's FDI 
abroad instead of having a negat ive e ffect on i t. Kohlhagen ' s  ( 1 9 7 7 )  s tudy 
of  maj or exchange rate real ignments of the currencies of the UK , France and 
Germany , dur ing the 1 9 60 ' s  showed that currency devaluati ons increase the 
relative profitab i l i ty of domes t ic production vis-a -vis fore i gn producti on and 
thus induce the inflow of FDI into the devaluing countri e s . However , the 
conclus i on of thes e  various s tudie s  seems to be that the exchange rate is only 
one of many factors influencing FDI decis ions . I t s  over or undervaluat ion 
and devaluat ion or revaluation may influence the t iming o f  a part icular FDI 
rather  than b e ing the s o l e  cause of i t . S topford and Turner reach an 
i dentical conclus ion for UK FDI inflows and outflows s ince 1 9 7 2 . 

10 The US experience of 1980 - 5 seems to contradict thi s . 
above ) .  

( S ee  footnote ( 5 )  



IV A THEORETICAL MODEL 

The process  of  direct investment i s  deemed to have two dist inct parts . The 
first i s  concerned with the acquisition of facil ities abroad , ie how a firm 
decide s  to s ervice a foreign market ( export ing , l icens ing or production) and 
what assets i t  invests in ( fixed assets , inventories etc ) . The second is 
concerned with the financing of these acquis itions , i e  whether financed by 
equity and l o ans from the parent , l ocal currency borrowing or re ta ined 
overseas e arnings . The model developed here i s  s e t  up to mimic these stages . 
First a model o f  plant and equipment expenditure s  by a multi -nat ional firm is 
developed based upon the as sumption that the firm is a price - taker , and that 
capital is completely mal leable . Second a theory of the financing of these 
expenditures is outl ined drawing on the work o f  Hartman ( 1 9 7 9 ) , G ilman and 
Goldsbrough . 

(i) A Model of Plant and Equipment Expenditures 

In addition to the as sumptions of fixed input prices and perfectly malleable 
cap i tal i t  i s  as sumed :  

( a )  The products made by the firm in  the home market and by i t s  foreign 
subsidiary are ident ical . 

(b )  The same technology is used at home and abroad except for a shift 
factor reflecting greater e fficiency in production in the home marke t .  

(c )  The factors o f  production are  inputs of l abour , L and capi tal , K. 
Labour i s  assumed to be complete ly immobi l e  between countries . 

( d )  Net exports, X , flow from the home country to the fore ign market .  

( e )  There i s  no r isk o r  uncertainty . 

From assumptions ( b )  and (c )  the Cobb - Douglas production functions governing 
output in the domest ic and fore ign markets are : 

where Qo and QF represent output in the home and fore ign markets respectively 
and K0 , Lo and KF , LF represent the employment of capital and labour in the 
domes t ic plant and fore ign subs idiary of the firm . 
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From assumption (d) some domestic production is consumed at home with the 
surplus be ing exported to the foreign country , that i s: 

Q - D - X F F 
( 2 )  

wher e  Do and Df equal domes t ic sales  ( demand) and fore i gn sal e s  o f  the 
product , respectively, and X equals  net exports to the fore i gn market .  Do. 
Of and X are all exogenous variables . 

Comb ining equations ( 2 )  gives the global market clear ing condition that total 
demand and total supply of the product are in equil ibrium . 

Qo + QF - Do + Df - (Qo - X )  + (Qf + X) ( 3 )  

Let Po b e  the domes t ic price level measured i n  s terl ing and PF b e  the foreign 
price l evel measured in units of foreign currency . 
the firm's total revenue will be 

Then in sterl ing terms 

PoDo + Pf/e . Df - Po (Qo - X )  + Pf/e . (Qf +X) ( 4 )  

where e i s  the exchange rate measured in units of fore ign currency p e r  unit o f  
sterl ing ( i e  $/£ ) . I f  we as sume that tari ffs and transport costs are the 
only barr iers  to trade and l e t  t equal the ad valorem tariff rate plus 
transport costs , then under perfectly competitive market conditions 

Pf/e - (1 + t ) P0 . ( 5 )  

Total production costs i n  the home market ,  TCo , are g iven by 

( 6 )  

where Wo i s  the nominal wage rate and Co i s  the pre - tax user cost o f  capi tal, 
defined as: 

( 7 ) 
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where qD i s  the price o f  c ap i tal goods in the home marke t , ro i s  the dome sti c 
rate o f  intere s t  and p i s  the rate o f  depre c iation o f  the cap i tal s tock . 
There fore , qoro i s  the opportunity cost o f  putt ing q pounds in capi tal goods , 
i e  what q pounds would e arn i f  inve s te d  in financ ial a s se t s ; q p  i s  the 
depreciation c os t , i f  p o f  cap i tal goods 'vani she s ' then i ts value i s  q p; �q 
i s  the t ime der ivat ive o f  q, that i s  i t  i s  the rate o f  appreciat ion of the 
price  o f  c ap i tal goods : i f  c ap i tal goods prices  are r i s ing then the imp l ic i t  
rental c o s t  o f  cap i tal , C ,  i s  l owe r . The costs  o f  supplying in the fore ign 
m a r k e t h ave two c omponents : the c o s ts o f  p r oduc t ion in the fore ign 
s ub s idiary , TC r, and the transport c o s t s  o f  exports from the home marke t .  
Thus total fore i gn c o s ts are : 

TCF + tPoX - Wr/e . Lr + C r/e .Kr + tPoX ( 8) 

where W r/e i s  the nominal wage rate expre s s e d  in s terl ing and tPo repre sent s 
tariff dut i e s  ( o r  transport costs ) paid in the fore ign marke t . The rate of  
depre c i a t ion , p, i s  assumed to be the s ame at  home and abroad . 

Comb ining e quati ons ( 4 ) , ( 6 )  and ( 8 )  we obtain an expres s ion for the firm ' s  
gro s s  profits  in s terl ing: 

The ob je c t ive func t i on o f  the f irm i s  a s s u me d  to be profit maximisat ion in 
each produc t i on period subj e c t  to the c ons traint that the f irm mus t me e t  the 
total demand in e ach period as given by e quation ( 3 ) , c ons i s tent with be ing on 
i ts produc tion func t i ons , given by e quation ( 1 ) .  Thus the c onstra int can be 
wr i t ten a s : 

( 9 )  

and the f i rm maxim i s e s  the profit func t i on : 

11' -

( 10) 

where A is  the Lagrange mul t ip l ie r . 
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The first order c ondi t ions are given by equati ons ( l l a )  - ( l l e )  as fo l lows : 

� - � QD BLo Lo 
� - 6 QF 
8LF LF 

[PD + �J 
[ � + � ] 

- CF - 0 
e 

- w - 0 D 

WF- 0 
e 

The s e c ond order c onditions indicate that a maximum i s  r eache d . 

( l l a )  

( l lb ) 

( l l c )  

( l l d )  

( l le ) 

S olving ( l l a )  for �. then us ing e quat ion ( 5 )  and de f ining real factor p r i c e s , 

vj , where i i s  the factor o f  produc ti on and j i t s  locat ion o f  supply , give s 

the s imultaneous sys tem ( 12 ) . 

[ t + 
k ] - K -yQ.E vD KD VF ( l+t )  - 0 

KF a QD 

/1. k L � 0 vD KD - VD 
Q LD 

QF [ t + 
K ] L 6 vD KD - VF ( l+t )  - 0 

LF 
AKa �+ �K-y D F 

aQD 

L-y F - D - D - 0 D F 

( 1 2 )  

Th i s  s y s t e m  c a n  b e  s o lv e d  f o r  Kf, the fore i gn - b a s e d  c ap i t a l  s to ck , by 

l inear i s ing (12) and us ing Crame r ' s  rule o f  de terminants . 

form for Kf has the gene ral form : l l  
The f inal reduced 

11  S e e  append ix I for de ta i ls o f  the de r ivat ion o f  th i s  reduc e d  form . 
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(13) 

The reduced form (13) shows that the prices  of dome s t i c  and fore ign labour are 
dire c t ly re lated to the f i rm ' s fore ign capital s tock , s ince h i gher wage s in 
e i ther  c ountry lead to a sub s t i tution of cap i tal for l abour . Fore ign user 
c o s t s  of cap i tal are inve rsely related to KF s ince a r i s e  in overseas user 
cap i tal c o s ts lead to a fal l in the demand for capital . Dome s t ic user co s t s  
o f  capi tal have an amb iguous e ffe c t  on the f i rm ' s fore ign s tock o f  phys ical 
c ap i t a l  ab r o ad depending up on the r e l a t ive s trengths o f  th e i nc ome and 
sub s t i tut i on e ffec t s . The sub s t i tution e ffect i s  the extent to which the 
f i rm i s  ab l e  and w i l l ing to swi tch cap i tal from the home to the fore ign 
c ountry as dome s t i c  user  cap i tal costs  r i s e , whi l e  the income e ffe c t  i s  the 
fall in the f i rm ' s cap i tal s tock abroad required to offs e t  the e ffec t  on the 
firm ' s  c ash flow o f  the r i s e  in the dome s t i c  price o f  cap i tal . I f  i t  is 
as sumed that there  i s  a h i gh degree o f  c ap i tal mob i l i ty s uch that the po s t - tax 
user  c o s ts of c ap i t a l  b e tween the dome s t i c  and fore i gn c ountr i e s  are the s ame , 
then the inc ome e ffect  i s  re inforced by the sub s t i tut ion e ffect  and the leve l 
o f  the emp l oyed c ap i tal s tock abroad w i l l  unamb i guous ly fall  as the domest ic 
user c o s t  of cap i tal r i s e s . 

The demand terms and the ne t export term all  have amb iguous e ffects on the 
firm ' s cap i tal s tock overs eas . The influence o f  ne t exports on Kr will 
de p e n d  on wh e the r e xp o r t s  a r e  sub s t i tu t e s  or c omp l e m e n t s  for overseas  
produc t i on . To the extent that home exports are  r aw materials  or c apital 
inputs required by the fore ign sub s i di ary , then net expor t s  and K r  will  be 
complementary and fs > 0 .  On the o ther h and , i f  net exports are s e rv ing the 
s ame f inal c onsumers as local produc t i on , then as local p ro duc t ion expands ne t 
exports w i l l  dec l ine . As  Ve rnon has p o inted out , the s ub s t i tution o f  fore ign 
product ion for expor t s  may be related to the produc t cyc l e , in that th is 
s ub s t i tution frequently oc curs with mature product s  wh i ch are we l l - e s tab l i shed 

in the home and fore i gn marke t s . The demand terms also  have an amb iguous 

influence on the f i rm ' s  cap i tal s tock abroad . To the extent that higher 
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dome s ti c  demand requires a higher domestic capital s tock could lead to a 
switching of new investment to the home country so that the fore ign capi tal 

stock decl ines ; but equally , the existance of " diminishing returns " in any 
s i n g l e  m a r k e t ,  m ay me an  th a t  i nv e s t m e n t  ab r o a d  mu s t  i n c r e a s e  

disproportionately i f  the growth of the firm or its share market i s  to be 
sus tained .  

The " tariff variable" in the reduced form i s  somewhat cosmetic . I f  the 

mar ginal pr oducts  o f  foreign cap i tal  and l abour are e quated to their 
respective real factor prices , as the perfectly competitive model impl ies , 
then fs-0 and the explanatory variable , t ,  vanishes from ( 1 3 ) . To the extent 
that these  stringent marginal product ivity c onditions are unl ikely to hold in 
prac t ice , the inclus ion o f  a separate term i s  not unreasonable , although data 
deficiencies rule out its inclusion as a separately identified variable in the 
empirical estimation of ( 1 3 ) . 

( i i )  Financ ing fore ign direct investment 

The f inanc ing o f  FD I i s  the s e c ond part o f  the inve s tment de c i s ion . 
Financ ing c an come from retained earnings , new equity or loans from the parent 
company or borrowing from external sources . S ince the f inance raised from 
external sources , such as local currency borrowing , is not part of direct 
investment , it i s  pos s ible for the phys ical assets of the foreign subsidiary 
to r i s e  or fal l  without any change in dire ct  inves tment levels . I t  is 
the re fore nece s sary to explain how the mul t inat ional  ente rpr i s e  choo ses  
between external and direct investment finance . 
section . l 2  

This is addressed in  this 

In the two - country model of p l ant and equipment expenditures  set out in 
section ( i )  the f irm employs Ko and KF of cap i tal in the domestic and fore i gn 
countri e s . The firm now wishes to choose the amounts Fo and FF to be 
financed by borrowing in the two countries respect ively . . Let r� and rf 
denote the random , pos t - tax real rates of return in each country ( expressed in 
domest ic  currency ) and i� and i� denote the borrowing rates in e ach country 
where i� is the fore ign interest  rate ( if ) adj us ted for expected changes in 
the exchange rate ( £ ) ,  that is : 

i* . 
F - �F - £ ( 14 ) 

12  Thi s  sect ion rel ies  heavily on Goldsbrough , whose approach i s  based on 
that of Hartman . 
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where c i s  assumed to be a random variable . The firm aims to choose FF so as 
to minimise s ome function of its average expected cost o f  borrowing ( i0 ) ,  
which can be wri tten as , 

* * * * i - iD . FD + 
iF . FF iD (K - FF) + 

iF . FF 0 ( 1 5 )  

and the variance o f  its overall portfolio : 

* * * V - var ( rD . �+ rF . K - iF FF) F ( 16 )  

where K - KD + KF and FF i s  treated a s  a negative asset . Thus the firm will 
choose some point on the e fficient frontier of portfolio choices where for any 
given cost o f  borrowing the variance is at a minimum . That i s , the firm will 
attempt to minimise ( 1 6 )  subj ect to some constraint on the cost of borrowing , 
equation ( 15 ) , as given by equation ( 1 7 )  where �0 is the Lagrange multipl ier . 

( 1 7 )  

D ifferentiat ing ( 1 7 )  with respect t o  FF and solving the first order condition 
for FF yields : l 3  

�F - c - i� J - KD . 
var ( c ) 

* cov ( rD ' c )  - KF . 
var ( c )  

* 
C OV ( rF ' c )  
var ( c )  

where var denotes variance and cov denotes covariance . 

( 1 8 ) 

The coeffic ients on KD and KF are those that would result if the rates of 
* * h return , rD and rF , were eac in turn regressed upon c ,  and reflect the extent 

to whi ch re turns in each country are sens itive to expected exchange rate 
chang e s . Th e s e  c o e f f i c i e n t s  d ep end  the r e fo r e  on the s t ruc tural 
characterist ics  o f  the two economies which ,  for any given pair of countries , 
will probably not change very much over t ime . So ( 1 8 )  can be rewritten as : 

FF - � [i F - c - i�J + �1 KD + �2 KF 
2 var ( c )  

1 3  S e e  appendix I I  for detai ls . 

( 1 8 ' )  
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where �1 - cov ( r� . c ) jvar ( c )  and �2 - cov ( rf , c ) jvar ( c ) . Equation ( 1 8 ' ) 
shows that the amount of local currency borrowing chosen depends upon the 
cove r ed  inte re st  di fferential and the amount o f  capital l o cated in the 
domestic and fore ign countries . If it is assumed that the firm ' s overseas 
operations in country F are but a small part of the total operation , it i s  
l ikely that a change in the exchange rate would have l ittle or no effect on 
the rate of return in the home country , hence c ov ( r� . c )  - 0 and �1 - 0 .  
Moreover , i f  i t  is assumed that there is a high degree of cap i tal mob i l i ty the 
covered interest differential will tend to zero . Thi s  arbi trage would most 
l ikely be done by the movement o f  portfolio capi tal , which i s  l ikely to 
respond more rapidly to any potential interest differential than FDI flows do . 
In this c ase any ex ante differential has no effect on FDI flows , s ince it is 
e l iminated before they can adj ust , and hence there i s  no need to include an 
interest differential term in the estimated model . 

I f  the above arguments are val id equation ( 18 )  reduces  to ( 1 9 )  which implies 
that the s tock of local currency borrowing is a constant proportion of the 
firm ' s  plant and e quipment expenditures in that country . 

( 1 9 )  

Subtract ing ( 1 9 )  from KF gives the stock o f  direct inves tment , Fo . a s  a stable 
proportion of the firm ' s  cap i tal asset stock in the fore i gn country , that i s : 

( 20 ) 

Equation ( 20 )  i s  a reduced form equation explaining the firm ' s overseas stock 
of direct investment . I t  differs from ( 1 3 )  in that the dependent variable is 
now the firm ' s des ired stock of fore i gn direct investment , rather than its 
overseas c ap i tal s tock . Assuming ( 1 - �2 ) >0 ,  the e ffects o f  the explanatory 
vari ables on the stock of direct investment are exactly as described below 
equation ( 1 3 ) . Aggregat ing over all domestic  f irms gives a macroeconomic 
explanat ion o f  the determinants of FDI , and a l inear e s t imating equation for 
the desired direct investment stock : 

where u i s  a random error term . 
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Tradi t ionally the accep ted me thod of e s t imating a de s ired cap i tal stock 
equat ion , l ike e quat i on ( 20 ) , i s  to embed the equa t i ons in a p artial 
adj ustment framework whereby the actual stock adj usts to the des ired stock 
over t ime , thereby generating a flow of investment . This methodology , apart 
from be ing rather ad hoc , suffers from statistical problems s ince the final 
equation usually has both a lagged dependent variable and serially correlated 
e rrors making ordinary leas t squares estimates biased and inconsistent . A 
more recent approach to dynamic model l ing has been to f it  error correct ion 
mode l s , a l l owing data to p lay a large part in determining the short run 
dynamics and to j udge the result partly by the consi stency of the long run 
solution with economic theory . Papers by Hendry and Mizon ( 19 7 8 ) , Davidson 
et  al ( 19 7 8 )  and Hendry ( 1 980 ) are examples of this approach . The problem 
with thi s  methodology from the point of view of the present work is that long 
runs of data are required to enable downwards testing from a general to a 
specif ic form . Recent work by Engle and Granger has led to the development 
of co integration techniques whereby a long run equil ibrium relationship can be 
invest igated wi thout expl ic itly cons idering the short - run dynamics . l4 

Engle and Granger sugges t  a two - s tage estimation procedure . First a prior 
leve ls regress ion is estimated and the hypothes i s  of cointegrat ion tested . 
Then the lagged res iduals from thi s  regre s s i on are entered into a first 
difference regress ion to represent the long- run equil ibrium solution . 

Be fore proceeding to test the sets o f  variables for co integration it is 
sens ible to establ ish the properties of the individual series because when 
s e r i e s  a r e  int e gra t ed  o f  d i ff er ent orde r s  the two s e r i e s c annot be 
co integrated .  In this paper eleven series are used in two overlapping sub­
sets of e i ght , to e st imate both outward and inward direct investment equations 
for the UK ,  us ing annual data from 1963  to 1985 . ( Data definit ions and 
sources are given in appendix IV . )  

14 See appendix I I I  for a s imple overview of the concept of cointegration 
and of  s ome testing procedures for co integrated variables . 
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Table 1 shows the Dickey - Fuller (DF) test for each of the variables used in 

the outward direct investment equation , in both levels and first differences . 

The levels of these variables are obviously non - stationary processes , given 

the low absolute values of the DF statistic , which are all ins ignificant at 
the 5 per cent leve l . Of the first differences all , except 60FUCC , are 

Table 1 :  Time series properties of the var iables 

Variable Code Variable Code liT 

FD FDI -0 . 388 6F0 6FDI - 6 . 229 

L DULC - 1 . 86 9  L 6DULC - 3 . 749 VD 6v0 

K DUCC - 1 . 942 6vK 6UCC - 4 . 4 30 VD D 
L OFULC - 1 . 37 5  L 60FULC - 4 . 234 VF 6vF 
K OFUCC - 2 . 06 6  K 60FUCC - 2 . 008 VF 6vF 

DD DD -0 . 627 600 6DD - 3 . 9 57 

DF FD -0 . 7 8 5  6DF 6FD - 3 . 808 

X DNX - 1 . 453 t:.X. 6DNX - 3 . 8 1 7  

negative and s ignificant on the DF test ( cr it ical value at 5 per c ent is 
- 3 . 00 ) . Largely on the strength of the DF test , i t  tentatively seems that 
the vari ables 6FDI ,  6DULC , 6DUCC , 60FULC , 6DD , 6FD and 6DNX are integrated of 
order one . I t  i s  poss ible therefore that these variables could form a 
cointegrating set .  

To test these variables for a cointegrating vec tor a level s  regres s ion was 
e st imated with FDI as the dependent variable . Equation (A) of table 2 shows 
that the r egress ion ve ry eas i ly passes both the CROW and DF tests for a 
cointegrating vec tor at the 5 per cent level ( c r i t ical values 0 . 3 6 7  and - 3 . 37 
respectively ) , but marginally fail s  the augmented D ickey - Ful ler (ADF) test 
( cr it ical value - 3 . 17 at 5 per cent ) . G iven the previously noted small 
sample , and the fact that the crit ical values reported for the DF and ADF 
tests are s tric tly for a three -variable regre s s i on ,  rather than a s ix - variable 
regress ion reported here , i t  seem , on balance , p l aus ible not to rej e c t  the 
hypothes i s  that this  is in fact a c ointegrating regre s s ion .  Moreover , the 
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expl anatory variables in the re gres s ion equations a l l  have theoretically 
p laus ible s igns and coeffic ients of sens ible magnitude . For example , a £ 1  
mn r i s e  in ne t exports impl ie s  a fal l  in the real s to ck of UK direct 
inves tment abroad of £34 , 000 , and a rise in real domestic unit labour costs 
o f  1 per cent adds £155 mn to the outward s tock of direct inves tment . 

Having achieved a suitable spec ification for the cointegrating regress ion ,  t 
i s  defined a s  the res idual de r ived from e qua t ion ( A ) , and ( A )  i s  re ­
e s t imated in first differences including t. 1 as an extra explanatory variable . 
The results are given by equation ( B )  reported in table 2 .  The explanatory 
variables explain three - quarters of the variation in the dependent variable , 
although the standard error of the regres s ion is large compared to the mean of 
the dependent variable . The Durb in-Watson s tatistic for first order serial 
corre lation of the residuals l ies in the inconclus ive region although the 
Lagrange multiplier (LM) test for first order serial correlation i s  unable to 
rej ect the null hypothes is at 5 per cent ( critical value 3 . 84 ) . LM tests for 
serial correlation up to second and fourth order , however ,  rej ect the null 
hypothe s i s  ( cr it ic a l  values 5 . 9 9 and 9 . 4 9 ,  respe c t ive ly at 5 per cent) , 
i nd i c a t in g  the 1 ike ly p r e s enc e  o f  h i gher  o r de r  auto co r re l a t  i on and 
mi s spec i f i ca t i on of the equat ion . The Bera - Jarque ( BJ ) test  s tat istic 
confirms the normal ity of the residuals . 

The factor cost terms in equation ( B )  are all highly s ignificant with pos itive 
coeffic ients indicat ing strong substitution towards fore ign cap i tal when the 
costs o f  other factor inputs rise . Both of the demand terms and the net 
export term are s tatistical ly ins ignificant from zero at the 5 per cent level 
(although domestic  demand i s  almost significant at 10 per cent) . The s ign on 
the net export coeffic ient is posi tive indicating short run complementari ty 
between exports and FDI .  This i s  different from the e ffec t  identified in 
equation (A)  when net exports were substitutes for direct investment . The 
no t i o n  o f  sho r t  run c omp l ementar i ty and long run sub s t i tutab i l i ty i s  
cons i stent with the product cycle hypothes i s , outl ined in section IV , although 
i t  i s  probably inappropriate to p lace much weight on thi s  f inding given the 
s tatistical insi gnificance of the net export term . 

The preferred equation i s  equation ( C ) , which resulted from imposing some 
re s t r i c t i ons on e quat i on ( B ) . ( P r i o r  to th i s  a l ag of e ach of the 
independent variables and the lagged dependent variable were included as extra 
regressors in ( B )  but none were found to be statistically s i gnificant ) . The 
variables were dropped from equation ( B )  sequent ially , according to the s ize 



Ta b l e  2 :  Ou t w a r d  Regr e s s i on Re sul t s  

A - Levels regress ion :  1 9 6 3 - 8 5  

FDI - - 2 3 7 8 9  + 5859DULC + 2 7 540DUCC + 595 30FULC 

+ 0 . 08500 - 9 . 7 14FD - 0 . 034DNX 

CRD'W - 1 .  2 1 5 , OF - - 3 . 541 , ADF - - 2 . 89 9 , R2 - 0 . 9 1 9  

B - First difference regress ion: 1964 - 8 5 

AFDI - - 49 2 . 4  + 11683  ADULC + 3 5 8 7 2  ADUCC + 10480 AOFULC 
( - 0 . 9 5 )  ( 3 . 04 )  ( 3 . 6 8 )  ( 4 . 44 )  " 

+ 0 . 1 3 7600 - 2 1 . 7 3AFD + 0 . 2 24ADNX - 0 . 801E. l 
( 1 . 6 3 )  ( - 0 . 3 6 )  ( 0 . 9 5 )  ( - 3 . 09 )  

R2 - 0 . 7 5 0 , R2 - 0 . 6 2 5 , 0 - 1 .  7 1 6 ' D'W - 1 .  7 18 , 

2 9  

LM( l )  - 2 . 8 7 7  

LM( 2 )  - 1 1 . 8 1 1 , LM(4 ) - 12 . 7 7 7 , ARCH - 0 . 3 5 1 , BJ - 0 . 44 3  

C - Restricted first di fference regress ion : 1 9 64 - 8 5 

AFDI - 8 3 7 1ADULC + 3023 6ADUCC + 945 6AOFULC 
( 3 . 1 0 )  ( 3 . 6 9 )  (4 . 6 6 )  

+ 0 . 05 5600 - 0 . 7 1 3 E _ 1 
( 2 . 5 9 )  ( - 3 . 2 5 )  

R2 - 0 . 7 20 , i2 - 0 . 6 54 , 0 - 1 . 64 6 , D'W - 1 . 9 5 9 , LM ( 1 )  - 0 . 2 3 5 , 

LM ( 2 )  - 5 . 5 2 3 , LM (4 )  - 9 . 144 , ARCH - 0 . 25 3 , BJ - 0 . 418 

R2 , coeffic ient of determination ; RL ,  R2 adj usted for degrees of freedom ; o ,  
re s i dual s t andard e r r o r  as  a p rop o r t i on o f  the d ependent var i ab l e ; 
coeffic i ent t - ratios in parenthes i s  ( . ) ;  D'W , Durbin-'Watson s tatistic ; LM ( i ) , 
the Lagrange Mult iplier test for ser ial correlation up to the i '  th order , 
distributed as x2 ( i )  on the null ; ARCH , Engle ' s  ARCH s tat i st i c , distributed 
x2 ( 1 )  on the null ; BJ , the Bera - Jarque Normal i ty Tes t , distributed as x2 ( 2 )  
on the null . 
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o f  the i r  t - value s . Equa t i on ( C )  emerged when the j o int exc lus ion 
res trictions were imposed : ao - a6 - a7 - 0 .  The F - test of  this j oint null 
hypothes i s  fai led to rej ect the null with a calculated value of 0 . 5 5 compared 
to a critical value of 3 . 34 at 5 per cent . 

Equation ( C )  has very des irable s tatistical propertie s . The diagnostic tests 
rej e c t  the hypothe s e s  o f  f irs t and h igher order serial c orre l at ion , in 
addition the ARCH statistic ( see Engle ( 19 82 ) ) rej ects the existence of any 
autoregress ive condit ional he teroscedastic ity ( cr itical value 3 . 84 )  and the 
Bera - Jarque test for normality of the res iduals i s  also satisfied . The R2 
has ri sen to 0 .  6 5  ( from 0 .  6 3  in ( B ) ) and the standard error has fallen 
s l ightly to 1 . 64 6  as a proport ion of the mean of the dependent variable . The 
equation has a good tracking performance ( see Chart 7 ) . 

The time path of the capital s tock , following a once - and- for - all change in any 
of the explanatory variables , will be of a damped , nonoscillatory pattern , 
s ince in the firs t - order difference equation ( C )  the coeffic ient on the lagged 
capital s tock can be computed to be 0 .  2 8 7 , which i s  both positive and less 
than one . I t  i s  noteworthy , however ,  as shown in Chart 8 ,  that the responses 
to changes in DUCC and DULC both give rise to overshooting on impact ,  with the 
subsequent adj us tment back to long - run equil ibrium taking about 4 1/2 years . 
Th i s  k ind o f  p r o f i l e  would be cons i s tent w i th a " s tock - shift "  e ffect , 
following the rise in domestic factor prices , which gradual ly diminishes over 
t ime as subsequent new flows are insuffic ient to maintain the init ial rise in 
the s tock . The adj us tment o f  the direct investment s tock following an 
expansion of domestic demand i s  monotonic .  

Table 3 :  Outward impact and l ong run elasticities 

Variable 

DULC 
DUCC 
OFULC 
DD 

Impact 

1 . 087 
0 . 1 70 
0 . 54 6  
0 . 6 8 6  

long run 

0 . 7 6 1  
0 . 1 5 5  
0 . 344 
1 . 060 

Table 3 shows the impact and long run e lastic ities of changes in the levels of 

the exp lanatory variables in equations ( C )  and (A )  on the fore ign direct 

inves tment stock . In general the response of the s tock to changes in the 

levels  o f  the explanatory variables i s  low , the exception be ing domestic unit 
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Ch a r t  8: Re s p o n s e o f  o u t wa r d  d i r e c t  i n v e s t me n t  
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labour costs which has an elastic ity of one , implying that a 1 per cent change 
in real unit  labour costs leads to a 1 per cent change in the stock of FDI in 

the s ame direct ion . In the l ong run FDI a l s o  r i s e s  one - for - one with 
increases in domestic demand . 

( i i )  Inward results 

The first task i s  to examine the s tationarity of the e ight variables that 
could make up the direct inward inves tment equation . Table 4 shows that none 
of the variables are s tationary in levels , although mos t  would appear to be 
s tationary in differences ,  at least according to the OF test at  the 5 per cent 
leve l . The maj or problem is that one ( o f  two ) variables whi ch fail the DF 
tes t  is the dependent variable , the real s tock of inward direct inves tment . 
(The other is inward fore ign unit labour costs , IF1JLC ) . I f  the s tock of 
inward inves tment is not first difference s tationary then it cannot form part 
of a co integrating regression .  The presumption is made , however at this 
s tage , that because �DD! , only j ust  fai ls the OF test at  the 5 per cent level 
( cr i tical value , - 3 . 00 )  that the evidence is not conclus ive that �DDI i s  not 
first difference s tationary . 

Table 4 :  Time series properties of the inward variable set 

Variable code DF Var iable Code OF 

FD DDI - 1 . 9 57 �FD �DDI - 2 . 8 7 3  

L DULC - 1 .  8 6 9  L �ULC - 3 . 749 llo �liD 

k DUCC - 1 . 942 K �DUCC - 4 . 430 llo �llo 

L IF1JLC - 1 . 2 50 L �IF1JLC - 2 . 2 3 9  �iF ��iF 

k I F1JCC - 2 . 5 3 7  K �IF1JCC - 5 . 19 3  �iF ��iF 

DD DD - 0 . 6 2 7  �DD �DD - 3 . 9 5 7  

DF FD - 0 . 7 8 2  �DF �FD - 3 . 808 

X DNX - 1 . 4 5 3  t::i.. �DNX - 3 . 81 7  



The l eve l s  e quation reporte d as e quation (A) in table 5 has independ�:: nt 
variables all of which have coefficients with theore tical ly plaus ib l e  s i gns 
and s imilar magni tudes to those reported for equat ion (A) in table 2 .  Th�:: 
equation eas i ly passes the CROW te st but marginally fails the OF test at th�:: 5 
per cent level . But , as noted above , s ince the critical value of the OF t e s t  
i s  strictly for a three variable regres s ion , i t  would seem implaus ible t o  
rej ect the hypothes i s  that this  is a cointegrating regres s ion . As a furth�:: r 
check a visual inspection of the fitted values around unity was undertaken but 
it failed to reveal any systematic error pattern or outlying values . It vJa s 
there fore decided to use the res iduals from this equat ion in the second s t a ge 
of the e s t imat ion . 

Equation ( B )  in table 5 i s  the firs t difference version of (A) , including thE: 
lagge d r e s i dual from e quat i on (A) . I t  i s  dynamical ly misspecified , a s  
indicated by the LM statistics which show that up to fourth order serial 
corre lat ion i s  in evidence . But the s tat i s t ical s igni f icance of re a l  
dome st ic factor price s , both domest ic and fore ign demand and net exports a r e  
outs tanding . The preferred equation is equation (C) which was obtained by 
e s t imat ing a more gene ral  form o f  ( B ) , including l a gged te rms of the 
exp l ana t o ry and dependent variab l e s  on the r i ght-hand s i de , and then 
s equent i a l ly e l iminat ing those that were ins i gnificant . The pr incipa l  
di fference between equation ( C )  in table 5 and the corresponding equat ion in 
table 2, i s  the appearance of the fourth lag of the dependent variable among 
the explanatory var iables . The inclus ion of this term proved sufficient to 
e nsure satis factory dynamic properties for the equation . 

Table 6 give s the impact and long - run e lasticities implied by equations ( C )  
and (A) re spectively , of  a change i n  the l evel o f  the explanatory variables on 
the stock of real inward direct investment . Generally the respons ivene ss of 
the s tock of inward inves tment to changes in domestic factor prices is lo\v , 
al though statist ical ly these terms are important with t - ratios of - 2 . 2 6 and -
3 .  6 5 . Ne t imports seem to be complementary to inward direct investment in 
both the short and long run, with a very s ignificant negat ive coe fficient on 
�ONX in equation ( C ) , al though the e lasticity of OOI with respect to ONX is 
almost zero. From table 6 it would seem that OOI is re spons ive to changes in 
the level of domestic , and particularly foreign , demand , al though only the 
latter is s tatistical ly s i gnificant at the 5 per cent l eve l . 



Table 5 :  Inwa rd Regre s s i on Resu l t s  

A - Leve l s  regress ion : 1 9 6 3 - 8 5  

DDI - - 1 6 3 2 . 4  - 1 5 7 3 0  DUCC - 5 1 7 . 7  DULC - 6 7 34 I FUCC + 7 0 5 7  I FULC 

- 0 . 046  DD + 7 2 . 2 1 FD - 0 . 2 34 DNX 

CROW - 1 . 0 94 , DF - - 3 . 2 09 , ADF - - 1 . 1 7 5 , R2 - 0 . 94 8  

B - D ifference r egre s s ion : 1 9 6 4 - 8 5  

�DDI - - 244 . 0  - 4 1 3 8�DULC - 1 0 1 2 7  �DUCC - 1 2 00 �IFUCC - 4 1 1 . 7�I FULC 
( - 1 . 30 )  ( - 3 . 03 ) ( - 2 . 9 0 )  ( - 0 . 2 2 )  " 

- 0 . 0 6 5  �DD + 6 5 . 5 5 �FD - 0 . 2 64 �DNX - 0 . 3 6 5  E _ l 
( - 2 . 3 1 )  ( 3 . 4 1 )  ( - 3 . 5 3 ) ( - 2 . 1 6 )  

R2 - 0 . 7 7 3 , R2 - 0 . 6 3 3 , o - 0 . 8 1 1 , DW - 0 . 9 2 6 , LM ( l )  - 10 . 1 7 6  

LM ( 2 ) - 1 1 . 7 9 0 , LM ( 4 )  - 1 3 . 1 7 8 , ARCH - 0 . 1 59 , BJ - 2 . 7 7 1  

C - R e s t r i c t e d  f i r s t  d ifference regre s s i on : 1 9 6 7 - 8 5  

�DDI - - 2 6 9 2 . 8  �DULC - 1 2 9 0 3 �DUCC - 0 . 045 �DD 
( - 2 . 2 6 )  ( - 3 . 6 5 ) ( - 1 . 9 0 )  " 
+ 5 6 . 4 8 6  �FD - 0 . 2 6 7  �DNX - 0 . 5 3 8  E _ l + 0 . 4 7 3 �DDI � 4 

( 3 . 5 5 )  ( - 4 . 3 0 )  ( - 2 . 3 7 )  ( 2 . 6 0 )  

R2 - 0 . 8 3 5 , R2 - 0 . 7 5 2 , o - 0 . 7 9 3 , DW - 1 . 514 , LM ( l )  - 3 .  3 7 2  

LM ( 2 )  - 3 . 6 80 , LM ( 4 )  - 7 . 7 9 2 , ARCH - 0 . 046 , BJ - 2 . 6 3 5  

3 3  

R2 , coeffi c i ent o f  determinat ion ; RL ,  R2 adj us ted for de gre e s  o f  free dom ; o ,  
r e s i dual s s t andard o f  e rror a s  a propor t i on o f  the dependent var i ab l e ; 
coeffic i ent t - ra t i o s  in parenthe s i s  ( . ) ;  DW , Durb in-Watson s ta t i s t i c ; LM ( i ) , 
the Lagrange mul t i p l i e r  te s t  for s e r ial corre l a t i on up t o  the i '  th order , 
d i s tr ibuted as x2 ( 1 )  on the nul l ; BJ , the Bera - J arque normal i ty t e s t  o f  the 
re s i dual s , d i s t r ibuted as x2 ( 2 )  on the nul l . 



Tab l e  6 :  Impact and l ong run inwa rd e l a s t i c i t i e s  

Va riab l e  

DULC 
DUCC 
DD 
FD 
DNX 

Impact 

- 0 . 5 9 3  
- 0 . 06 7  
- 0 . 9 7 3  

1 . 7 2 8  
- 0 . 0 1 6  

long run 

- 0 . 0 9 7  
- 0 . 1 2 8  

- 0 . 8 2 9  
1 . 6 7 7  

- 0 . 0 1 7  
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Chart 9 shows the t racking performance o f  e quat i on ( C )  over the e s t imat ion 
period and chart 1 0  i l lustrates the adj us tment path o f  the direct inve s tment 
s t ock to onc e - and - fo r - a l l  uni t  change s in se l e c te d  exp l anatory variables . 
The t ime path o f  the inward s tock o f  direct inve s tment i s  rather compli cated 
be ing gove rne d by a f i fth order equa t i on which has the form : 

Yt - 0 . 4 6 2  Yt - 1  - 0 . 4 7 3  Yt - 4  + 0 . 47 3  Yt - 5  - 0 

and s o  i t  i s  not p o s s ib l e  to imme diately i dent i fy the nature o f  the adj us tment 
p a th . Chart 1 0 , however , shows that in general the t ime path o f  the inward 
s tock i s  conver gent and o s c i l l atory . Intere s t ingly the ini t ial movement o f  
t h e  ac tual s t o c k  i s  away from t h e  n e w  de s i r e d  s tock l eve l , due to the 
dominance o f  the l agged dependent var i ab l e .  After three years the ac tual 
s to ck b e g ins to c onve rge back to the de s i red s tock l eve l wh i ch i t  overshoots 
in p e r i o d  seven . The convergence back up to  the de s i red s tock leve l take s a 
fur ther  s even years . The adj us tment o f  the inward dire c t  inve s tment s tock is 
the re fore very much s l ower than the outward s tock , taking ove r 14 years to 
conve r ge . The l ikely implaus ib i l i ty o f  thi s  result  prob ably r e flects  on the 
appropr i atene s s  o f  e quat i on (A)  as a co integrat ing regre s s i on . 
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Ch a r t  1 0: Re s p o n s e  o f  i n war d  d i r e c t  i n v e s tment  
to  v ar i ou s  once  a n d  f or a l l  s ho c k s  

Domes t i c  uni t  labour cos ts up 1% 
1 . 05 

t"/ 1 . 04 
_ I 1 . 03 -

1 . 02 -
1 . 0 1  - / 
1 ,  00 � • • • • • • • •  . . . .  • • • • • • • • • u u • • • • .'�-r:-:-:-;:-r:-;" . . .  , , . , ,.JHii"-

0 , 99 
0 · 98 0 2 4 6 8 10  1 2  14  16  18  20 22 24 

Domes t i c  user cos t o f  capi tal up 1% 
1 . 05 
1 . 04 - ('\ 1 . 03 -

,1// \ 1 .  02 -
1 0 1  - / ' . / \ � : �� � ·· · · · · · · · · · · · · · · · · · · ·�· · · · · · · · · · · · · · · · · ·:�·----4 

�-'-./"� 0 · 98 0 2 4 6 8 10  12  1 4  16 18  20 22 24 
Domes t i c  demand up 1% 

1 . 05 
1 . 04 - (\ 
1 . 03 - \ 
1 . 02 - 1 \ 
1 . 0 1  - 1 

li 1 .  00 - · .  
0 . 99 - · · .. . . . . . . . . . . . . . . . . . . . . . . . .  � . . · · · · · ·� . . . . . . . . . . . . . . .  . 

--� 0 .  98 0 2 4 ' 6 8 10  1 2  1'4 16 18  20 22 24 
. . . . . . . . . .  d e s i r e d  1 e v e  1 
-- a c t u a l p a t h  
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3 5  

This  paper has at tempted to de scribe and explain some of the force s bth ind �Y­
non - o i l  I CCs direct inve stment . The theore tical model , al though ba�td on 
some rather str ingent as sumptions , is able  to at least provide a cons i s ttnt 
framework for the di scuss ion of the principal determinants of  U K  fore ign 
direct inve s tment . There  i s  the pos s ib i l i ty that a richer theoret ica l 
structure may have yielde d  rather more subtle interrelationships , but even if 
this were the cas e , the data on such inves tment would not be of suff icient 
qual ity or detai l  to enable thes e  relationships to be  separately i dentif i ed . 
The empirical work in this  paper has already been heavily cons trained by tht 
da ta . I n  part icu lar the use  o f  annual da ta ( at  book value ) and tht 
difficul ty of constructing the appropriate ' fore ign '  variables . In addi t ion , 
the inward e s t imates are l ikely to be rather l e s s  re l iab l e  than the out'..;ard 
e s t imates , in part because the inward stock is made up from firms of several 
countries with heterogenous inst i tutional and s tructural characteri st ics , and 
also because of the t ime s e r i e s  s tatist ical problems encountered for the 
series on the real inward stock of direct inves tment . 

The s e  difficul ties not withstanding , thi s  paper has provided some inte r e s t ing 
empirical results a partial summary of which are given in Table  7 .  

Tab l e  7 :  Ef f ect s on D irect Investment o f  Change s in S e l ected Exogenou s 
Var iables 

Endogenous 
Var i able s  �DUCC 

�DDI 
�FDI + 

Exogenous Var iable s  

�DULC �FULC �DD 

( - ) ( - ) 
+ + + 

�FD 

+ 
( - ) 

* Thi s  s ign was negat ive in the l evel s  regress ion 

�DNX 

( + ) * 

S i gns in parentheses were statistically ins ignificant at the 5 per cent 
l eve l . 

First , an increase in the change of  domes t ic user costs of cap ital encourages 
outward direct inves tment and discourages inward inves tment . The s e  e ffects 
are empirical ly very small ( al though s tatist ical ly highly s ignif icant ) .  
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Second , a rise in the change of real , domestic unit labour costs stimulate: s 
outward direct investment and inhibits inward direct inves tment . There i s  an 
interesting asymme try , however , s ince a rise in the change of fore ign un i t  
labour c o s t s l eads to h i ghe r UK direct  inve s tment ab road ( presumab l y  
reflect ing the replacement o f  fore ign labour by UK cap i tal equipment ) .  Hence: 
al though U K  cap i tal and foreign labour are subst i tutes it would seem that UK 
labour and fore i gn cap ital equipment are complements as higher domestic labour 
costs result in less fore i gn capi tal be ing deployed in the UK . 

Third , increases in the change in real UK domest ic  demand are assoc iated wi th 
h i gh e r  d i re c t  inve s tment abroad ; symmetr i ca l ly , a r i s e  in world demand 
s t imulates fore i gn investment in the UK . In other words , direct investment 
is s t imulated by demand in the source country . Thi s  is cons is tent with the 
findings from survey data ( see S i lberston , Shepherd and Strange ) that dome stic 
firms invest  abroad primar i ly to maintain output growth or market share and do 
so only from a s trong domestic sales or profit base . It may be infe rred 
therefore that FDI is " supply - led " . 

Fourth , a larger ne t import surplus is assoc iated with higher inward dire c t  
inve stment . Ne t exports are al so  complementary to UK outward investment in 
the short run , al though they subst itute in the long run . This latter re sul t 
should not be over emphas ised , however ,  as the coeffic i ent on the net export 
t e rm in the outward d i r e c t  inves tment e qua t i ons was not s t at i s t ically 
s ignificant . 
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Append ix I 

The s e c o nd o r d e r  c o nd i t i on s  f o r  a max i mum a r e  ob t a i ne d  f r om furth e r  
d i fferent iat i on o f  equat ions ( 1 1 )  a s  fo l lows : 

( P0 + .A )  < 0 

Q21f .., �  ( PF I e + .A )  < 0 
a K2 

K2 F F 

Q21!. p �  ( P0 + .A )  < 0 
a � � 

The e qua t i on sys tem ( 1 2 )  has a l inear form wh ich can be repre s ented as 

fol lows : 

wher e  

e -5 :1 ·  Q F  KD 
Q 2 KF QD 

8 7 - :1 ·  QF KD 
Q KF QD 

K VD 

' 

K V -D 

' 

9 8  - ( 1  + t )  



K 
771 - c_ VD ' 

Q -� 

In ma t r ix form the 

8 1 - 8 2 0 

'7 1 0 - '73 
� 1 0 0 

01 02 0 3 

�4 - 6QF [t + v� KD l 
L2 a QD F 

sys tem becomes : 

0 KD 

0 KF 
- �4 � 
04 LF 

8 5 DD - 8 6 DF+ ( B 5+ B 6 ) X 

K L - 17 7 VD + VD 
�5 DD - �6 DF + ( �5+�6 ) X 

DD + DF 

The de terminant o f  the l e ft hand 4x4 matrix i s  s imply : 

- 8 7 
K K + B lOt VD + 8 8 VF -

- � 7 
K � 9 

L + � lOt VD + VF -

To s o lve for KF we replace the s e cond co lumn o f  the matrix Z ,  w i th the 4xl 

ve c tor on the l e ft hands i de , and solve again . The result ing de terminant i s  

divided by D e t  ( Z )  t o  give the solution for KF . 
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Le t the l e f t  hand ve c tor be repre sented by : ( F G H I ) ' ,  then the new 4x4 

matrix i s : 

{/ 1  F 0 0 

'71 G - '7 3  0 

<Pl H 0 - <P4 

(71 I (73 (74 

wh ich has a de terminant o f : 

- k1 F + k2 G + k3 H + k4 I 

where kl - (74 <P l '7 3 + 9'14 ( '7 3 ° 1  + '7 1  ° 3 ) 

k2 - <P 4 {/ 1 (73 

k3 - (74 '7 3 {/ 1 

Sub s t i tut ing for F G H and I and dividing by De t ( Z )  give s the s o lut ion for KF . 

- 1 [ K L K L KF - De t ( Z )  ( kl e 7 - k2 '7 7 - k3 9'J 7 ) u 0  + ( k2 ) u0 - ( kl ll 8 ) uF + ( k3 tP g ) uF 

Thi s  c an be r ewr i tten as e quat ion ( 1 3 )  in the text . 



Appendix I I  

The financ ing problem for the firm i s  to choose FF to minimise V ,  subj e c t  t o  i 
� i o . The Lagrangian for this is : 

[r� KD 
* * FF] [

i� 
* i0 J L - var + rF KF 

+ 
iF 

+ 
�0 ( K - FF) 

+ iF FF -

[r� . 
* KF] F2 * [Kn 

* * 
L - var KD + rF . + var ( iF 

) 
+ 2 FF C OV ( rD ' 

i F) 
F 

* * 
] [ ·  * · * - io J + KF cov ( rF '  iF ) - �0 1D (K - FF) + 1F FF 

The first order condition is 

>� [ KD cov 
* * * i; ) ] + [ i; - ;': ] a L  = 2 FF var ( iF ) + 2 ( rD ' 

iF ) 
+ 

KF c ov ( rF ' P.o iD 
aFF 

* 
s ince iF 

= iF 
- £ , and c is a random variable we can write , 

* 
i;) 

* 
cov ( rD , = C OV ( rD , £ ) 

* i;) 
* 

cov ( rF 
= C OV ( rF ' 

£ ) ' 
var ( i; ) = var ( £ ) . 

lJhere i t  has been assumed that iF is fixed and all variance s  do not vary with 

with rF . 

Therefore , dividing 

F F - �Q [ i; - i� J 
2 var ( t )  

through 2 and rearranging yields : * 
- KD cov ( r0 , t )  

* 
- KF cov ( rF , t )  

var ( £ ) var ( t )  

0 
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Appendix I l l  

First the no tion o f  a n  integrated series  mus t  be explained . The order of  
integrat ion i s  s �mp ly the number of t imes a s e r i e s , xt , has to be di ffe renc ed 

to  give a s tat ionary serie s . 
where 

The s imple s t  examp le is the random walk mode l 

and whe re £ t - IN ( o ,  u2) .  

Hence AXt - £ t i s  s tationary . S ince Xt has to be di fference d  once to yield  

£ t , Xt i s  s aid to  b e  inte grated o f  order one , and deno ted a s  I ( l ) . S ince C t 
i t s e  1 f d o e s  n o t r e q u i r e  d i  f fe r e n c i n g  t o  b e  s t a t i on a ry , £ t i s  I ( 0 )  . 
Gene rally , any s e r ie s , Zt i s  inte grated o f  order k i f 6k Zt i s  I ( O ) . 

The term c o integrat ion conc e rns the order o f  inte grat ion b e twe en two di fferent 
s e r i e s , s ay , X t and Yt ·  I f  b o th Xt and Yt are I ( l )  i t  i s  generally t rue that 
any comb inat i on of the s e  s e r i e s  is a l s o  I ( 1 ) . 
c ons tant , A ,  such that 

where Z t - I ( O )  

Howeve r , i f  the s e  ex i s t s  a 

(Al ) 

then Xt and Yt are co integrated .  
I n  th i s  c a s e  the relationship 

A is called the c o integrat ing parame ter . 

(A2 ) 

m i gh t  be c ons idered a l ong run equil ibr ium relat i onship , a s  s ugge s ted by some 
e c onomi c  the ory , and hence e quation (Al ) measures the extent to wh i ch the 
sys tem is out of equi l ibr ium . I f  Xt and Yt are b o th I ( l )  but move toge ther 
in the l ong run it is ne c e s s ary that Zt be I ( O )  as o therw i s e  the two s e r i e s  
w i l l  drift  apar t wi thout bound . 

To b e  r e a s onably c e rtain that A c ould b e  a c o integrat ing parame ter  i t  i s  
e s sential to  t e s t  f o r  c o integrat ion b y  checking whe ther o r  not Zt i s  I ( 0 ) . 
To do thi s  the c o integrat ing r e gre s s i on 

(A3 ) 

" 
c an b e  e s t imated and the c omputed re s i dual , Ut , c an be t e s te d  as t o  whe ther or  
no t it  appears to  be I ( O ) . The nul l  hypothe s i s  i s : 
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Ho : X t Yt not co integrated 

for which there are three s impl e  test s ta t i s t i c s  as  follows . 

( 1 )  CROW : 

[ 2 )  DF : 

[ 3 )  ADF : 

Th i s  i s  the Durb i n- Wat son s t at i s t ic from the co integrating 
regre s s ion ( A3 ) .  The t e s t  is that C ROW i s  s i gnificantly 
gre a t e r  than z e ro . S a r g an and Bh argav a  ( 1 9 8 3 ) p rov i de 
c r i t i ca l  value s wh ich for the two - var iable  case are 0 .  5 1 1 , 
0 . 3 8 6  and 0 . 3 2 2  a t  the one p er c en t , f ive p e rcent and te n 
p e r c e nt s i gn i f i c anc e l eve l s . W i th t hr e e  v a r i ab l e s  the 
c r i t i ca l  value s are : 0 . 4 8 8 ,  0 . 3 6 7  and 0 . 30 8  respectively . 
( Reported in Hall ( 1 9 8 6 ) ) .  

Thi s  i s  the Dickey - Fuller te s t  wh ich c an be performed on the "' 
res idual s , Ut . Dickey and Ful ler ( 1 9 7 9 )  provide tables of 
s i gnificance leve l s  wh ich have approximate c r i t ical  values , in 
the two var i ab le case , o f  - 4 . 0 7 ,  - 3 . 3 7  and - 3 . 0 3 for nominal 
t e s t  s i z e s  o f  one , f ive and ten percent respe c t ive ly .  

The augmented Di ckey - Fuller ' t '  te s t  i s  also des igne d to test "' 
that U t i s  I ( 0 ) , except tha t h i gh e r  o r de r  d i ffe rences are 
permi tted . Engle and Granger report c r i t ical values in the 
two var iable case of - 3 . 7 7 ,  - 3 . 1 7 and - 2 . 84 at the one , five 
and ten percent s i gnifi cance leve l s . W i th three variables the 
c r i t ical values are : - 3 . 8 9 - 3 . 1 3 and - 2 . 8 2 respe c t ive ly . 

The s e  are  the s ta t i s t i c s  r eported unde r the c o integrating re gre s s ions in 
tables  2 and 5 in s e c t i on V .  
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Appendix IV 

The var iables  used in the re gre s s ion e quations are de fined as fol lows : 

Price indice s 

P I F  

P I FW  -

DWPI -

IWPI -

OWPI -

UK cap i tal goods price de flator . S ource : Economic Trends . 

Worl d  c ap ital goods price index in £ .  Weighted ave rage o f  c ap i tal 
goods prices  in the 5 maj ors ( C anada , USA , We s t  Germany , France and 
J apan ) . S ource : OECD - " Flows and S tocks o f  Fixed Cap i ta l "  ( 1 9 8 1 ) 

UK whol e sale price index . Source : Economic Trends 

Fo r e i gn who l e s a l e  p r i c e  index in £ .  We i gh te d  ave r age o f  1 7  
c ount r i e s  wi th inwa r d  s t o c ks o f  d i r e c t  i nv e s t m e n t  a s  we i gh t s . 
Source : I FS . 

F o r e i gn who l e s a l e  p r i c e  index i n  £ .  We i gh te d  ave r age o f  2 0  
c o unt r i e s  w i th outward s to cks o f  d i r e c t  inve s tment a s  we i gh t s . 
Sourc e : I FS . 

D i re c t  inve s tment s tocks 

FDI 

DDI 

Real s tock o f  UK outward dire c t  inves tment by non - o i l  I CCs . S tock 
o f  d i r e c t  i nv e s t m e n t  f r o m B u s i n e s s  M o n i t o r  MA4 - Ann e x  ( an d  
interpolated a s  de scribed in Sect ion I I  above ) ,  de flated b y  PIFW . 

Re a l  s t ock o f  UK i nward d i re c t  inve s tment . S to ck o f  dir e c t  
inve s tment from the Annex t o  Bus ine s s  Monitor MA4 ( and interpolated 
a s  de s c r ib e d  in s e c ti on II  above ) ,  de flated by P I F .  

Demand and net exports 

DNX 

DD 

Real UK ne t export s . UK exports o f  goods and s ervi c e s  l e s s  UK 
imp o r t s  o f  g o o ds and s e rv i c e s  ( a t  cons t an t  p r i ce s ) . 
Economic Trends . 

S our c e : 

Re al dome s t i c  expendi ture . Total f inal expendi ture a t  cons t ant 
p r i c e s  l e s s  DNX . Source : Economic Trends . 



FD Real GDP o f  the six  maj ors (USA , Canada , Germany , France , J apan and 
I taly ) . Source : OECD - "Mai� Economic Indicators " .  

Fa ctor pr ices 

DULC -

DUCC -

OF1JLC -

Re al dome s t ic uni t  labour costs . UK uni t  labour c o s t s  for the who le 
e conomy deflated by DWPI . Source : Economi c  Trends . 

Real UK user c o s t  o f  capital . Cons t ruc ted us ing the formula given 
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var i able de flated by IWP I . 
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