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1.  Introduction 

There is a large and growing literature on the impact of inward foreign direct investment (FDI) 

on host economies.  Much of this literature is concerned with the productivity or ‘spillover’ 

effects which may arise as the domestic sector gains from some externality generated by the 

presence of multinational enterprises. This view fits naturally with the dominant theoretical 

perspective on the determinants of FDI, which suggests that firms will use FDI as a method of 

entering foreign markets where they possess some knowledge-based ‘ownership’ advantage 

which cannot easily be exploited by some other route such as licensing. 

 

Recently, however, there has been increasing theoretical and empirical emphasis on technology 

sourcing rather than technology exploitation as a motivation for FDI.  This suggests that an 

important motivating factor in the internationalisation of production and R&D is not the desire to 

exploit existing technology within the firm, but to access the technology of leading edge firms 

within a host economy. Support for this perspective has come from economic evidence on the 

determinants of FDI (Kogut and Chang, 1991; Neven and Siotis, 1996), and from theoretical 

work on the  existence of multinationals without advantages (Fosfuri and Motta 1999; Siotis 

1999).  

 

This literature is important for two reasons.  First, it highlights the fact that the research on the 

impact of inward FDI is largely divorced from that which tries to explain the determinants of 

FDI at the firm, industry or national level.  This is clearly unsatisfactory. Even casual analysis 

suggests that productivity spillovers will be determined, at least in part, by the nature of 

technology employed by the multinational and domestic firms, and there is evidence that 

technology sourcing and technology exploiting FDI have markedly different effects on domestic 

productivity (Driffield and Love 2002).  Second, the existence of technology sourcing as a 

determinant of international investment flows draws attention to the impact on domestic 

productivity of outward FDI.  Some commentators have gone as far as to conclude that FDI 

flows are predominantly technology sourcing in nature, and that FDI is a ‘Trojan horse’ 

motivated principally by the desire to take advantage of the technological base of host countries 

(van Pottelsberghe and Lichtenberg 2001). 
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While an emphasis on the technological determinants and effects of FDI flows is understandable, 

it should not blind research to other, possibly more basic, determinants of outward and inward 

investment flows. For example, the ability of the MNE to respond to factor price differentials 

across countries is used to explain FDI within theoretical or conceptual models1, and empirical 

evidence indicates that factor prices are important determinants of investment flows even 

between industrialised economies (Pain, 1993; Bajo-Rubio and Sosvilla-Rivero, 1994; Barrell 

and Pain, 1996). However, such issues are often ignored in studies seeking to analyse the effects 

of FDI on host or source countries, although the developing literature on the effects of 

outsourcing (Feenstra and Hanson, 1999) suggests not only that the issue of factor price 

differentials is topical, but that a fuller picture of the impact of inward and outward FDI needs to 

take account of the productivity effects of such flows. 

 

This paper draws together these disparate strands of literature.  We develop a taxonomy which 

relates the technological and factor price determinants of inward FDI to its potential productivity 

effects on the host economy.  This allows us to distinguish clearly between technology sourcing 

and technology exploiting FDI, and to identify that which is linked to factor cost differentials. 

We then empirically examine the effects of FDI into the United Kingdom on domestic (i.e. UK) 

productivity, partitioning FDI flows into the types discussed above.  This also represents an 

advance on previous work by distinguishing FDI determinants ex ante, rather than inferring 

investment motivation ex post from its effects (e.g. van Pottelsberghe and Lichtenberg, 2001; 

Hejazi and Pauly, 2003).   

 

We find that the impact of inward FDI varies markedly when allowance is made for the 

motivating influence of technological and factor price differentials between the UK and foreign 

industries, and conclude that this may be one reason why there is such heterogeneity in the 

results of empirical studies of the effects of FDI.  Our results also highlight the difficulty for 

policy makers of simultaneously improving employment and domestic productivity through FDI. 

                                                 
1 See, for example, the growing empirical literature linking FDI flows to international labour market conditions, 
highlighted by the conceptual work of Buckley and Casson (1998, 1999):  for example Sethi et al. (2003). 
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2.   Alternative Motivations for FDI 

 
In this section we develop a taxonomy of different types of FDI, building on the theoretical and 

empirical literature, and extending the analysis of Love (2003) and Driffield and Love (2002) on 

technology sourcing versus technology exploiting as a motivation for FDI. This taxonomy allows 

for both firm-specific ‘ownership’ and locational influences on FDI flows2.  

 

The traditional starting point for considering the determinants of FDI from the perspective of the 

firm involves the assumed possession of some competitive or ‘ownership’ advantage, often 

knowledge-based. The public good nature of these firm-specific assets may make international 

exploitation of the advantage by contractual means hazardous, thus giving an incentive to engage 

in FDI (Buckley and Casson, 1976; Dunning, 1988; Horstmann and Markusen, 1996).  Recent 

theoretical work predicts that firms which choose to invest abroad are the most productive in the 

domestic economy, supporting the ownership advantage idea (Helpman et al., 2004). 

 

However, both the empirical and theoretical literatures have begun to examine the possibility that 

an important motivating factor for FDI might be the desire not to exploit technology in a foreign 

country, but to gain access to technology; thus technology sourcing may be the motivation for 

FDI.  For example, Fosfuri and Motta (1999) present a formal model of the FDI decision which 

embodies the possibility of technology sourcing. They are able to show that a technological 

laggard may choose to enter a foreign market by FDI even where this involves (fixed) set-up 

costs and where the transport costs of exports are zero. This is because there are positive 

spillover effects arising from close locational proximity to a technological leader in the foreign 

country which, because of the externalities associated with technology, decreases the production 

costs of the investing firm both in its foreign subsidiary operations and in its home production 

base. Where the beneficial technology spillover effect is sufficiently strong, Fosfuri and Motta 

show that it may even pay the laggard firm to run its foreign subsidiary at a loss to incorporate 

the benefits of advanced technology in all the markets in which it operates. Similar theoretical 

results are obtained by Siotis (1999).  
                                                 
2 A related discussion of FDI motivation in the context of intra-industry FDI can be found in  Driffield and Love 
(2005). 
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Driffield and Love (2003) provide empirical evidence of the domestic-to-foreign ‘reverse 

spillovers’ on which the success of technology sourcing depends, and there is support for the 

technology sourcing motive from elsewhere in the empirical literature. For example, using R&D 

intensity differentials between home and host nations, Kogut and Chang (1991) find evidence 

that US-Japanese R&D differentials has encouraged the entry of Japanese joint ventures into the 

United States. In a similar vein Neven and Siotis (1996) examined both Japanese and US 

investment into the EC from 1984 to 1989, and intra EC FDI flows for the same period. Using 

Kogut and Chang’s R&D difference variable to examine the possibility of technological 

sourcing, Neven and Siotis examine actual FDI flows rather than the propensity for foreign entry, 

and find evidence that FDI flows from the United States and Japan are associated with sectors in 

which the EC had a technological advantage, providing support for the technology sourcing 

argument. Further, the literature on the internationalization of R&D suggests that there is a 

growing willingness to locate such facilities close to leading centres of research and innovation 

specifically with a view to absorbing learning spillovers from geographical proximity to such 

sites (Pearce, 1999; Niosi, 1999). For example, an analysis of foreign R&D direct investment in 

the United States by Serapio and Dalton (1999) concludes that the nature of such investment is 

changing, with more emphasis on gaining direct access to American technology and expertise, 

especially in biotechnology and electronics. They also conclude that foreign firms are 

increasingly investing in R&D sites in the United States to access technologies that are 

complementary to those of the investing firms. Pearce (1999) comes to broadly similar 

conclusions from a survey of multinational corporations’ production and laboratory facilities in 

the UK.   

 

However, the exclusive focus on technology in explaining flows of FDI ignores the second key 

element of Dunning’s (1979) analysis of FDI, location advantage. We therefore extend the 

analysis of the technology exploitation/sourcing motivation by allowing for the key element of 

locational influence. The analysis here concerns the benefit conferred on the organisation by its 

decision to operate in a particular host location. This is generally related to country-specific 

phenomena, or, within the international economics literature, the factor endowments of a 

particular country or region. The economics literature consistently shows empirically that factor 

cost differentials, and in particular unit labour cost differentials, are an important determinant of 
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FDI flows.  This is evident even in FDI between advanced industrialised economies (Pain, 1993; 

Bajo-Rubio and Sosvilla-Rivero, 1994; Barrell and Pain, 1996; Love, 2003).  The possibility that 

FDI into high and low cost locations (relative to the host country) generates differential 

productivity effects has largely been ignored in the literature.  

 

Table 1: Taxonomy of FDI Types 

Type 1 FDI  RDIUK>RDIF  and ULCUK< ULCF    
Type 2 FDI RDIUK>RDIF  and ULCUK> ULCF    
Type 3 FDI  RDIUK<RDIF  and ULCUK< ULCF   
Type 4 FDI  RDIUK<RDIF  and ULCUK> ULCF   

 

 

Thus we have a simple categorisation of the different types of FDI, based on technology 

differences and factor cost differences (Table 1). Crucially, this is at the industry level within 

countries, not merely at the national level. Like Kogut and Chang (1991) we measure technology 

by R&D intensity (RDI) differentials3, while costs are measured in terms of unit labour costs 

(ULC).  For illustrative purposes we differentiate between UK and ‘foreign’ RDI and ULC.  

From the perspective of inward FDI into the UK, Type 1 and 2 FDI both have some technology 

sourcing element. Type 1 is where the UK economy is more R&D intensive and has lower unit 

labour costs than the source investor (at the industry level). This implies inward investment 

which may be motivated by technology sourcing and has the additional advantage of exploiting 

the host’s locational advantage (lower unit labour costs). Type 2 is ‘pure’ technology sourcing 

investment, attracted by the host’s higher R&D intensity despite its higher unit labour costs. 

Types 3 and 4 both have technology exploitation, which is the traditional ownership advantage, 

as the key determinant. Type 3 has the additional locational advantage of lower host unit labour 

costs, suggesting an ‘efficiency seeking’ motivation (Dunning, 1998). The final Type (4) is the 

‘pure’ ownership advantage motivation, where source-country R&D intensity is greater than that 

                                                 
3 There are numerous measures of R&D intensity, such as the share of total national R&D, or the share of worldwide 
industry level R&D. However, as we wish to compare international R&D intensities at the sectoral level, we use 
R&D as a proportion of value added, in order to remove simple size effects.  
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of the corresponding host sector and FDI occurs despite the host sector having higher unit labour 

costs4.  

 

3.  The Effects of FDI 

Perhaps surprisingly, there has been very little attempt to link the determinants and effects of 

FDI.  This section briefly reviews the empirical evidence on the effects of inward and outward 

FDI, and highlights variations in the empirical results which may be at least partially explained 

by developing a clearer link between different types of FDI and their possible effects. 

 

3.1  Productivity effects 

The evidence on productivity spillovers from inward FDI is mixed. While there is a body of 

evidence suggesting that there are (intra-industry) spillover effects running from MNEs to 

domestic firms, and that these effects can be substantial (Blomström and Kokko 1998), the 

conclusions of early cross-sectional industry-level studies have been questioned on econometric 

grounds (Görg and Strobl 2001).  More recent micro-level panel data research has led to mixed 

results, with some showing evidence of positive horizontal spillovers (Haskel et al., 2002; Keller 

and Yeaple, 2003), while others show evidence of a negative effect of FDI on domestic 

productivity (Aitken and Harrison, 1999).  The latter effect is generally ascribed to the existence 

of ‘market stealing’ effects arising from MNE entry. A technologically superior MNE may take 

market share from domestic enterprises, forcing them to produce at lower output levels with 

increased unit costs (Markusen and Venables, 1999). Where the market stealing effect dominates 

the productivity spillover effect, the result may be a net reduction in domestic productivity.  

Note, however, that empirical evidence of market stealing has largely been restricted to the 

impact of inward investment on developing economies. 

 

In terms of the taxonomy developed above, where the source industry is more technologically 

advanced than that in the UK (i.e. Types 3 and 4) we would expect to find positive net effects on 

domestic productivity, as long as any technological spilllover effects are not offset by market 

stealing effects. By contrast technology sourcing FDI (Types 1 and 2) is unlikely to result in 

                                                 
4 We recognise that labour costs are not the only possible locational advantage, and accept that this simple taxonomy 
appears to ignore so-called ‘resource seeking’ FDI. However, the availability of natural resources will be strongly 
related to efficiency, and so this effect should be captured in Table 1. 
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productivity spillovers, and it is also less likely to generate competition effects, since technology 

laggards are in a relatively poor position to compete in international markets.  

 

4. Methodology  

 

4.1 Determining the scale of productivity spillovers 

There are essentially two possible approaches to estimating externalities in total factor 

productivity (TFP). The first possibility is to employ a ‘two step’ method in which one first 

obtains an estimate of total factor productivity as a residual as shown in the Equation (1) 

following the estimation of a production function.  

 

itKitLitit KLQTFP lnˆlnˆln ββ −−=           (1) 

 

where Q, L and K represent output, labour and capital of the firm, and the estimates of the β  

terms are derived either through estimation or (more commonly) simply from the relative factor 

shares of the two inputs. The estimate of total factor productivity can then be regressed against 

the externality terms within a fixed effects model, including a time trend (or alternative measure 

of exogenous technical progress) and other explanatory variables. This approach can, however, 

generate biased results.  This can arise firstly because, particularly where the β  terms are 

derived through factor shares, the two-step approach does not test for the appropriate 

specification of the production function. Perhaps more importantly, such an approach does not 

allow for endogeneity of capital or labour, and this has been shown to perform poorly, especially 

where capital is proxied by some perpetual inventory method. For further discussion see 

Griliches and Mairesse (1995).  

 

As a result of these issues, we employ a ‘one step’ estimation approach. The method for 

identifying technological externalities adopted here follows the seminal paper by Griliches 

(1992), who postulates an augmented production function including both internal and external 

factors of production. The presence of such external influences on the firm is the consequence of 

externalities in production, due to formal or informal linkages between firms. The specification 

is thus: 
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where K , , and SL UL M are the factor inputs capital, skilled and unskilled labour and materials 

respectively. X  is the vector of r externality terms, which is linked (usually positively) to total 

factor productivity, (i) represents plant and (t) is time. We also include a full set of industry, 

regional and time dummies which control for unobservables that may drive changes in our 

variables of interest. That is,  itrtiit u+++= νννω  where  are the random errors, 

assumed to be iid 

itu

( )20 u,σ 5
.

 

This framework has been used to test for spillovers from FDI in the conventional sense, that is, 

the extent to which capital investment by foreign owned firms is linked to total factor 

productivity in the domestic sector. For recent examples of this literature and methodology, see 

Haskel et al. (2002), Harris (2002), Harris and Robinson (2002), Driffield (2001) and the earlier 

literature summarized in Görg and Strobl (2001).  

 

As Oulton (1997) and Driffield (2001) outline, many studies of externalities suffer from 

specification error. For example, Oulton (1996) and Basu and Fernald (1995) suggest that if the 

vector of externalities in a specification such as equation (2) contains output variables, then a 

change in aggregate demand, impacting simultaneously on internal and external output, may 

generate spurious ‘evidence’ of externalities or spillovers where none exist. This arises as a 

result of the error term in (2) being related to aggregate output growth. The problem of spurious 

externality effects can largely be alleviated by a more precise specification of the externality 

term. 

 

On both theoretical and econometric grounds, the vector of spillovers used here is lagged inward 

FDI. The theoretical justification for this, derived from the theory of the firm, is that 

technological advance (or technology new to a particular location), or the international transfer 

of firm-specific assets, is embodied in new capital investment rather than in output, employment, 
                                                 
5 This is the standard ‘fixed effects’ model, which is well understood, and is explained for example in Baltagi 
(2002). This allows for an industry specific component, and a time specific component. The econometric treatment 
of this is discussed in the text. 
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or local R&D expenditure6. Econometrically, the use of lagged external investment produces a 

tightly defined source of potential spillovers, so it is unlikely that the ‘spillover’ variable will be 

related to the error term in (2)7. One possible test for the appropriateness of our specification is 

to replace the investment term with the comparable value for contemporaneous output. If this 

produces no significant result, then one can be confident that any results generated using lagged 

investment are not the result of a spurious correlation. This is discussed at length in Driffield 

(2001) and the appropriate test is carried out in the econometric analysis below8. The 

specification that we estimate is thus: 

 

 

+++++= itMU
it

LitSL
it

K
it

Q ln
4

ln
3

ln
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ln
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ln ββββα ( ) itz zitz DIFDI ωφ +×∑ = −
4
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(3) 

 

where we envisage four possible types of inward FDI (see above and Table 1), and z=1…4.  We 

therefore define the following four binary indicators:  

Type 1: 
( ) ( )
Otherwise

ULCULC&RDIRDI
if
if

D
D FUKFUK <>

=
=

0
1

1

1  

Type 2: 
( ) ( )
Otherwise

ULCULC&RDIRDI
if
if

D
D FUKFUK >>

=
=

0
1

2

2  

Type 3: 
( ) ( )
Otherwise

ULCULC&RDIRDI
if
if

D
D FUKFUK <<

=
=

0
1

3

3  

Type 4: 
( ) ( )
Otherwise

ULCULC&RDIRDI
if
if

D
D FUKFUK ><

=
=

0
1

4

4  

 

                                                 
6 This argument is the basis for the importance of inward capital investment (rather than employment or output) on a 
host economy, see for example Dunning (1958), Hood and Young (1979). Blomström (1986) stresses that it is 
ownership of assets that counts in FDI, not employment, while Hejazi and Safarian (1999) point out that 
employment or output measures may understate the level of FDI, because of the greater capital intensity of MNEs 
compared to indigenous enterprises. 
7 See Oulton (1996) for a full discussion of this. Empirically this can be tested for using standard heteroskedasticity 
or specification tests. 
8 We formally test for this by substituting contemporaneous domestic output for lagged capital growth in estimating 
equation 3. This specification is rejected in all the results presented below, using standard specification tests. 
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zD  are four binary dummy variables defined in terms of  Table 1 above, so if 1=zD  then 

 where 0=z~D z~z ≠ . The dummy variables are defined using RDI and ULC at period t-1. This 

means that the motivation for FDI is based at t-1 and outcomes at time t, and so the classification 

of FDI and its effects are non contemporaneous.  

 

With the exception of the externality variable (s), all the variables in (3) capture the activities of 

domestic plants. That is, like Haskel et al. (2002), we estimate a production function for 

domestic plants augmented by variables that capture foreign presence and other controls. 

 

5. Data 

Most of the data for this study are taken from the Annual Respondents Database (ARD) which is 

housed at the Office for National Statistics (ONS). The ARD contains micro-data collected by 

the ONS from its mandatory annual survey of UK businesses known as the Annual Census of 

Production until 1998, and now the Annual Business Inquiry (ABI).  Detailed descriptions of this 

data are provided by Griffith (1999), Oulton (1997), Barnes and Martin (2002) and Harris (2002) 

among others. Consequently, only a brief discussion is given here. 

 

The ARD contains two files: ‘selected’ and ‘non-selected ’. The former contains detailed 

information on a sample of plants that are sent inquiry forms and respond or have their responses 

imputed, while the latter file comprises non-sampled or non-response plants for which only basic 

information such as employment, location, industry grouping and foreign ownership status are 

recorded.  

 

The most basic unit reported in the ARD is known as the “local unit” defined as a ‘plant’ or 

office operating at a single mailing address. Because some of these offices are spread across 

several sites, they are not plants in the strict sense of the word. In about 80% of all cases 

however, a business unit is located entirely at a single mailing address (Criscuolo and Martin, 

2005). Units are assigned a unique identification number which allows each unit to be linked 

over time into a panel. Additionally, units have an identification number corresponding to the 
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firm (establishment) that owns them. Therefore, units under common ownership share the same 

firm identifier.  Establishments consist of at least one local unit. Most of the data contained in the 

ARD relates to the establishment and this is our basic unit of observation. However, since most 

of the data in the ARD relates to a single plant or local unit, we use the terms establishments and 

plants interchangeably. 

 

 In common with most users of these data, Haskel and Heden (1999), Girma and Wakelin (2001), 

Oulton (2001) and Griffith and Simpson (2002), we focus on “selected” establishments only, that 

is, those required by law to fill in a return for the ONS. Establishments contained in the selected 

file are larger plants and those with 100 employees are always sampled while smaller businesses 

are sampled randomly.  The selected plants account for around 90% of total UK manufacturing. 

For our period of study (1987-95), data on some 19,000 establishments across all manufacturing 

are provided in the selected file. 

 

The FDI data employed in the estimation represent a panel of 13 countries, 11 manufacturing 

sectors and 9 years (1987-95).   Details of the countries and sectors are shown in the Appendix. 

The countries include all of the major direct investors in the UK and in the OECD generally, 

collectively accounting for 99% of the total overseas direct investment stock in the UK9.  The 

manufacturing sectors are at the two digit level, the lowest level of aggregation compatible with 

combining Office for National Statistics (ONS) and OECD data for the relevant countries.  The 

data for FDI inflows were provided by ONS; data on R&D intensities and unit labour cost were 

derived from the OECD’s ANBERD and STAN databases, for R&D expenditure and value 

added respectively10.   

 

The FDI data (both as a homogenous block as well as the different types) were merged with the 

ARD plant level data at the 3 digit industry level for the manufacturing sector to undertake our 

analysis of the effects of inward FDI on domestic productivity.   

                                                 
9 Data from Department of Trade and Industry (1999 figures) and OECD Financial Market Trends respectively. 
10 The breadth of the sectors is due to the need to find suitable deflators and PPP currency data at the sectoral level, 
in order to compare R&D intensity and unit labour costs consistently across countries. 
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Full details of variable definitions and data sources can also be found in the Appendix. All 

monetary values are converted to real terms using sectoral level producer price index data, and 

purchasing power parity data where appropriate for international comparison. Crucially, this 

enables us to analyse FDI flows in terms of unit labour costs and R&D intensity, not at the 

country level, but at the sectoral level between countries. 

 

Figure 1 demonstrates that, for the countries and sectors in the dataset, inward investment 

doubled over the 10 years to 1996, while outward FDI increased more than three fold over the 

period. This perhaps illustrates some of the concerns expressed by policy makers and trade 

unions over phenomena such as ‘job exporting’ and the effect that outward FDI may have on the 

returns to unskilled labour in the UK. 

 

Figure 2 illustrates that, over the time period, most FDI into the UK was in sectors where the UK 

has a relative disadvantage in terms of R&D (Types 3 and 4), accounting for over 90% of inward 

investment in the UK at the start of the period. The dominant explanation for inward FDI 

therefore appears to be the technological advantage of the source sector: this conforms to 

Dunning’s ‘ownership advantage’ explanation, which has become the predominant explanation 

for FDI, particularly between industrialised countries. However, it is clear that while this 

explanation remains important, it has declined in explaining total FDI flows. Inward investment 

into sectors with R&D intensity below that of the source country, but with higher labour costs 

(Type 4), declined from around 80% of the total at the start of the period to under 40% by the 

end. This change is mostly explained by increased investment in sectors where the UK has a 

R&D advantage over the source country, but no labour cost advantage (Type 2), and conforms to 

the ‘technology sourcing’ explanation for FDI. These results may have important policy 

connotations. Much of the analysis of the social returns (spillovers) from inward investment is 

predicated on the assumption that inward investment possess some technological advantage over 

the domestic sector, and that this technology somehow spills over to the domestic sector. 

Analysis of the data presented here, however, suggests that by the end of the time period over 

one third of inward investment was in sectors in which the UK possessed an R&D advantage 

over the source country, and in which technology spillovers are therefore unlikely. 
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Figure 2 also reveals that a surprisingly low proportion of inward investment into the UK 

appears to be motivated solely by low labour costs, often referred to as ‘efficiency seeking’ in 

the international business literature (Type 3).  This proportion doubled in percentage terms over 

the period, but nevertheless peaked at less than 30%, and accounts for an average of under 20% 

over the period. This is a potentially important finding. Policy makers and commentators often 

assert that FDI is attracted to the UK due to its more flexible labour market and low labour costs 

compared with the rest of the EU. Indeed, a common argument against the introduction of the 

minimum wage was that it would not only deter inward investment, but would drive out existing 

investors. The data suggest that such concerns are unfounded, and question the effectiveness of 

policies designed to attract FDI to the UK based on low labour costs. 

 

The sectoral pattern of inward investment is quite different (Figure 3). Most sectors experience 

large proportions of inward FDI from countries with higher R&D intensities, suggesting that 

inward FDI is associated with the introduction of new technology to the UK. However, it is also 

noticeable that five of the sectors experience FDI in all four categories, while a further four have 

inward FDI in at least three. As with outward FDI, the four categories of investment are not 

simply sector-specific. Printing and publishing and electrical engineering FDI originates mainly 

from countries with lower R&D intensities, while chemicals and vehicles appear to be the main 

recipients of efficiency seeking FDI, largely through Japanese and US investment. In general 

however, there is not a consistent pattern of the UK attracting a huge proportion of FDI 

motivated by low labour costs, even at the sectoral level. 

 

6. Estimation 

We estimate (3) using instrumental variables two-stage least squares (IV2SLS). Our choice of 

estimator was informed by the fact that both the factor inputs and the externality variable (FDI) 

are possibly endogenous. In the case of the former, the discussion in Griliches and Mairesse 

(1995) is instructive, while for the latter one can argue that foreign firms may be attracted to 

industries and/or regions with high productivity domestic plants (Haskel et al., 2002).  
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Another estimation issue that we consider is that of weighting. Some commentators (e.g. Harris, 

2002) argue that estimations based only on data from the selected file in the ARD are likely to 

yield biased parameter estimates. This is because the data contained in the selected file are 

obtained mainly from large firms (which are always sampled) and so is not representative of the 

entire population of UK businesses. To determine whether our results are sensitive to over-

sampling of larger plants we perform (as part of our robustness checks) weighted instrumental 

variable estimations using employment - based on different size bands - as weights.  Table 

presents some summary statistics for the variables used in our estimations. 

 
 
 

Table 2: Summary Statistics for Variables Used in Estimations 
Variables # 

observations 
Mean St. Dev. Min. Max. 

Real Gross Output 100597 8.604 1.550 -5.924 15.850 
Real Capital Stock 147234 7.656 1.580 -3.344 15.332 
Skilled Labour 100142 -1.482 3.438 -6.908   9.125 
Unskilled Labour   89128 -0.980 3.093 -6.908  10.160 
Materials   97620 7.531 1.689 -7.625  14.867 
Age 1546037 1.317 0.835         0    2.772 
Market Share    89641 -5.480 1.688 -15.265            0 
Herfindahl 1387797 -3.418 1.001   -5.251     8.13e-44 
Inward 1514987 2663.211 2166.009           0     10096 
Inward1 1567181 2574.51 2182.588           0     10096 
Inward2 1514987 483.212   901.069           0       6094 
Inward3 1514987 364.817    715.226           0        4587 
Inward4 1514987 1540.427 1226.9           0        5312 

Notes: All Variables are in Logs and pertain to UK plants except for the Inward FDI variables 
(Inward - Inward4). 
 

 

7.  Results 

The results from estimating the impact of FDI on productivity (equation 3) are shown in Table 3. 

As outlined above, there is a good deal of variation in the literature not only in the magnitudes of 

social returns to inward investment, but also in the direction of effects. Table 3 illustrates clearly 

why there has been such a variety of empirical findings on the spillover effects of inward 

investment on domestic productivity. Further, it highlights the importance of linking the 

motivation to the impact of inward FDI. For example, when inward investment FDI is entered 
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into the production function as a homogenous block (Regression 1) the coefficient on this 

variable is not significantly different from zero; suggesting that inward FDI does not raise the 

level of productivity of UK plants.  

 

However, once we allow for the different types of FDI (Regression 2) the results become far 

more informative. First, there is evidence of conventional positive spillovers in the sense that 

FDI from sectors more technologically advanced than the UK does act to stimulate productivity 

growth in the UK sector, i.e. 3φ , 04 >φ  and statistically significant. This suggests that UK 

manufacturing gains from productivity spillovers where the incoming investor has some form of 

technological advantage, consistent with the previous findings of Driffield and Love (2002).  

Second, in the case of Type 4 FDI this positive spillover is sufficiently great to offset the 

disadvantage of higher unit labour costs in the UK and also make a bigger contribution to raising 

domestic TFP compared to inward FDI motivated by both technological (ownership) advantage 

and efficiency seeking (Type 3). For example, whereas a 10% increase in the former results in a 

rise in productivity of UK plants by 0.6%, a rise of a similar magnitude in the latter leads to a 

rise in TFP  of approximately 0.5%.   

 

The negative coefficient for IFDI1_1 indicates that there is some evidence of market stealing by 

firms who invest in the UK in order to source domestic technology.  At first sight this seems an 

unlikely result: Sembenelli and Siotis (2002) point out that technology sourcing with market 

stealing is an unlikely combination in reality, because the technological laggard is in a poor 

position to compete with local or other foreign firms.  For this reason they conclude that 

technology sourcing is likely to leave competitive conditions unchanged. However, the 

advantage of the present analysis is that it also allows for the impact of factor cost differentials as 

a determinant of FDI. Our results indicate that technology sourcing FDI has a significantly 

negative (i.e. market-stealing) effect only where the foreign investor benefits from lower labour 

costs in the UK, suggesting that the ability to access cheaper labour offsets the technological gap 

sufficiently to allow the incoming foreign investor to compete with indigenous UK firms. Where 

the incoming company’s technological disadvantage is not offset by access to cheaper UK labour 

(IFDI2_1), the relevant coefficient 2φ  is insignificant, which is consistent with the argument of 

Sembenelli and Siotis (2002). 
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Table 3 : IV2SLS Panel Estimates for Full Sample and Industry Groups (1987-95) 
Dependent Variable: Log of Real Output of Domestic Plants 

 1 2 3 4 5 6 
   HIGHTEC MEDHIGH MEDLOW LOW 
AGE -0.033** 

(-1.98) 
-0.021 
(-1.23) 

-0.017 
(-0.25) 

-0.021 
(-0.58) 

-0.020 
(-0.77) 

-0.033 
(-1.27) 

HERF -0.135*** 
(-6.55) 

-0.151*** 
(-6.13) 

0.012 
(0.16) 

-0.160*** 
(-5.14) 

-0.020 
(-0.69) 

-0.035 
(-0.87) 

MKT_SHARE 0.233*** 
(8.25) 

0.247*** 
(6.44) 

-0.022 
(-0.26) 

0.322*** 
(5.62) 

0.077 
(1.31) 

0.056 
(1.32) 

IFDI_1 0.016 
(0.46) 

     

IFDI1_1  -0.148** 
(-2.03) 

-0.380 
(-0.99) 

0.777*** 
(5.70) 

0.023 
(0.04) 

-1.106*** 
(-4.71) 

IFDI2_1  0.020 
(1.04) 

0.030 
(0.22) 

0.010 
(0.45) 

0.086 
(0.19) 

0.032 
(1.31) 

IFDI3_1  0.045* 
(1.69) 

0.096 
(0.35) 

-0.016 
(-0.43) 

0.177 
(0.73) 

0.227*** 
(4.48) 

IFDI4_1  0.056** 
(1.98) 

0.165 
(0.71) 

-0.086** 
(-2.11) 

0.340 
(1.00) 

0.710*** 
(4.39) 

Hansen J  
χ2 (p-value) 

0.000 
(0.993) 

1.753 
(0.185) 

0.901 
(0.637) 

28.019 
(0.000) 

0.410 
(0.815) 

1.598 
(0.206) 

R2 0.80 0.86 0.66 0.81 0.95 0.88 
# of 
Observations 

23,559 12,909 1,606 4,832 2,514 3,957 

# of 
Establishments 

9,351 6,350 705 1896 1224 2582 

Notes: All variables are in logs. All regressions include the factor inputs capital, skilled and unskilled labour, 
intermediate materials, a constant plus region, 22 two digit industry (regressions 1 & 2 only) and year dummies. 
These are not reported due to space constraints.  
 
Industries are divided according to EUROSTAT’s  NACE 2-digit level classification of manufacturing industries by 
level of technology intensity. 
 
The numbers in parentheses are robust z- statistics. Estimations allow for unspecified correlation of error terms for 
plants in the same establishment.   
 
*** means significant at 1%; ** means significant at 5%; * means significant at 10%. 
 

 

A division of the industries based on the level of technology intensity according to EUROSTAT-

OECD NACE 2-digit level classification of manufacturing industries (Regressions 3-6), further 

elucidates or earlier findings. Our results from this exercise show that it is inward FDI to low 

technology sectors (Regression 6) which drives the overall results obtained in Regression 2; FDI 

into these sectors have the largest productivity effect on domestic plants. It is important to note 

that it is perfectly plausible that highly productive foreign firms with some technological 

advantage vis-à-vis domestic firms can raise the TFP levels of the latter set of firms even in low 
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technology industries.  In the case of the medium high technology industries (Regression 4) there 

is evidence of agglomeration effects. This finding is consistent with that of Driffield and Love 

(2005).  

 

Finally, only the results obtained in regressions 3-6 in Table 3 above are largely robust to 

whether we perform unweighted or weighted IV2SLS estimations (see Table A4).  

 

 

7.  Conclusions 

 

The impacts on both host and source countries of the ever increasing amounts of FDI flows have 

generated a great deal of academic and policy interest, and no little controversy.  The results 

outlined above suggest that at least part of the reason why there has been such a lack of 

consensus in the empirical research on the effects of FDI arises from considering FDI as a 

homogeneous block, and failing to allow for the possibility that investment motivated by 

different considerations may have markedly different effects.   

 

Inward investment into the UK comes overwhelmingly from sectors and countries which have a 

technological advantage over the corresponding UK sector, and this is reflected in the effects 

which inward FDI has. This suggests that in general the standard ‘ownership advantage’ 

explanations of FDI are still valid, and so policy initiatives designed to boost technological 

development through inward investment may be valid.   
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Figure 1: Inward and outward FDI flows over time. 
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Figure 2: Patterns of inward FDI over time. 
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 Figure 3: Inward FDI by sector 

 

 



Appendix: Data and Sources 

 

 

Table A1.  Countries and Sectors in FDI Panel 
 
Countries Sectors (ISIC 3 codes) 
Australia Food, Drink and Tobacco (15+16) 
Canada Chemicals (24) 
Denmark Metal Manufacturing (27) 
Finland Mechanical & Instrument Manufacturing (29+33) 
France Transport Equipment exc. Vehicles (35) 
Germany Vehicles (34) 
Italy Textiles, Leather and Clothing (17+18+19) 
Japan Paper, Printing and Publishing (21+22) 
Netherlands Rubber & Plastics (25) 
Norway Electrical Engineering (30+31+32) 
Spain Other Manufacturing (20+26+28+36+37) 
Sweden  
USA  

 



 
Table A2:  Variable definitions and data sources 

 
Variable Definition Source 

   
RDIit RD/Q ANBERD/STAN 

FDI (1)it FDI where RDIUK>RDIF and 
ULCUK< ULCF   

ONS/ANBERD/STAN 

FDI(2)it FDI where RDIUK>RDIF and 
ULCUK> ULCF

ONS/ANBERD/STAN 

FDI (3)it FDI where RDIUK<RDIF and 
ULCUK< ULCF  

ONS/ANBERD/STAN 

FDI (4)it FDI where RDIUK<RDIF and 
ULCUK> ULCF  

ONS/ANBERD/STAN 

   
Sectoral producer price deflators were used throughout, and OECD purchasing power 
parity deflators were also employed in calculating relative R&D intensities across 
countries.  All estimations carried out in log form. 

 
 
Table A3 Inward and outward FDI from the UK by country. (£ million, totals for 
1987-1996) 
 

Country Outward FDI 
from UK 

Inward FDI to 
UK 

AUSTRALIA 25841 23767 
CANADA 21998 9322 

DENMARK 1672 1669 
FINLAND 371 1008 
FRANCE 30506 9281 
ITALY 32914 17005 
ITALY 14745 0 
JAPAN 6816 8704 

NETHERLANDS 63317 21707 
NORWAY 731 145 

SPAIN 11740 0 
SWEDEN 2996 6628 

USA 199080 167120 
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Table A4 : Weighted IV2SLS Panel Estimates for Full Sample and Industry Groups  

(1987-95) 
Dependent Variable: Log of Real Output of Domestic Plants 

 All Plants HIGHTEC MEDHIGH MEDLOW LOW 
AGE 0.997 

(0.87) 
-0.103 
(-0.13) 

-1.261 
(-0.89) 

0.138 
(0.20) 

1.457 
(0.85) 

HERF -0.326 
(-1.06) 

-0.583 
(-0.56) 

0.124 
(0.33) 

0.266 
(1.16) 

-0.201 
(-0.73) 

MKT_SHARE -0.051 
(-0.38) 

0.009 
(0.03) 

1.244* 
(1.97) 

-0.601 
(-1.40) 

0.121 
(0.86) 

INWARD1(-1) 0.003 
(0.20) 

0.067 
(0.59) 

0.144** 
(2.07) 

0.033 
(0.36) 

-0.118* 
(-1.84) 

INWARD2(-1) -0.003 
(-1.45) 

0.017 
(1.02) 

-0.008 
(-1.61) 

0.024 
(0.55) 

0.015 
(1.51) 

INWARD3(-1) -0.007 
(-1.63) 

0.023 
(0.59) 

-0.037*** 
(-2.59) 

-0.017 
(-0.55) 

0.020 
(1.36) 

INWARD4(-1) -0.006 
(-1.27) 

0.014 
(0.36) 

-0.042** 
(-2.59) 

-0.011 
(-0.33) 

0.069* 
(1.88) 

      
Hansen J  
χ2 (p-value) 

4.546 
(0.103) 

1.039 
(0.595) 

1.883 
(0.390) 

1.133 
(0.567) 

1.505 
(0.220) 

R2 0.98 0.96 0.95 0.99 0.86 
# of Observations 12,774 1,585 4,774 2,494 3,921 
# of Establishments 6,271 693 1,864 1,213 2,558 

Notes: All variables are in logs. All regressions include the factor inputs capital, skilled and unskilled 
labour, intermediate materials, a constant plus region, 22 two digit industry (regressions 1 & 2 only) and 
year dummies. These are not reported due to space constraints.  
 
Industries are divided according to EUROSTAT’s  NACE 2-digit level classification of manufacturing 
industries by level of technology intensity. 
 
The numbers in parentheses are robust z- statistics. Estimations allow for unspecified correlation of error 
terms for plants in the same establishment.   
 
*** means significant at 1%; ** means significant at 5%; * means significant at 10%. 
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