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Abstract 
We propose a theoretical framework to predict the impact of inward FDI on the host 
country’s incumbent firms’ price-cost margins, according to the mode of entry of FDI. 
We derive a negative impact on profits in the case of greenfield-FDI, and a positive 
impact in case of acquisition-FDI.  
We then investigate empirically the competitive discipline effect exerted by both 
imports and FDI on manufacturing plant-level price-cost margins in the UK, for the 
period 1991-2001. We decompose total FDI into greenfield and non-greenfield 
investment according to two alternative definitions that do or do not consider plant 
expansions. We estimate different specifications of the price-cost margin equation 
with both fixed-effects instrumental panel estimator and efficient generalised method 
of moments estimator with clustering correction. The evidence found is very robust in 
supporting the existence of a dichotomy in line with our theoretical predictions: 
greenfield FDI has a discipline effect on margins, whilst non-greenfield FDI increases 
price-cost margins. We also find that the relationship involving greenfield-FDI is non-
linear in the degree of market concentration. 
We do not find instead a robust support for the import-as-market discipline 
hypothesis. 
 
 
Note: This work contains statistical data from ONS, which is Crown copyright and reproduced with the 
permission of the controller of HMSO and Queen's Printer for Scotland. The use of the ONS statistical 
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of the statistical data 
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Introduction 
 
It is well established in the literature that imports play an important role in fostering 
competitive discipline among domestic producers, i.e. they lower price-cost margins. 
This is because import competition increases the number of firms within an industry 
and dilutes the degree of domestic seller concentration. In particular this import-as-
market discipline is found to be stronger in more concentrated, less competitive 
industries.  
However economic integration has increasingly taken the form of foreign direct 
investment (FDI), rather than that of trade. According to the latest World Investment 
Report of the United Nations Conference on Trade and Development (UNCTAD) the 
value of the aggregate production of multinational firms in host countries nowadays 
outweighs aggregate exports. Surprisingly, however, little work has been done to 
study the impact of FDI on the profitability of domestic firms, to see if inward foreign 
direct investment bears some disciplining impact on them, affecting the 
competitiveness of the recipient country’ firms and therefore forcing them to lower 
prices and margins, or indeed reducing costs and increasing profitability via direct 
transfers of superior technology to acquired and merged firms, and/or via efficiency 
spillovers induced by the enhanced competition and technological learning effects in 
the presence of greenfield FDI.  
Although there is recent buoyant literature on the effects of FDI on productivity, 
employment, trade balance, technological spillovers on domestic firms (or from 
domestic firms) which has tried to evaluate the costs and benefits of multinational 
enterprise activities, a direct measuring of the effects of FDI on price-cost margins 
(used in the empirical literature to gauge the degree of competitiveness in an industry 
or market) has been vastly overlooked. This comes as a surprise given the importance 
of the ‘selection on profitability’ in all recent models about the productivity-survival 
link in driving the churning process that alters the aggregate industry productivity 
(see, for instance, Hopenhayn (1992), Ericson and Pakes (1995), and Melitz (2003)).1 
In these models, in fact, the selection mechanism is constructed on profits, not on 
productivity (although the two are probably correlated), but productivity is the only 
idiosyncratic producer characteristic introduced. As noted in Foster et al. (2005) in 
this way the producer profits are modelled as a positive monotonic function of 
productivity, and selection on profits becomes equivalent to selection on productivity. 
In reality, however, productivity is only one of several possible idiosyncratic factors 
that determine profits, with other idiosyncratic factors affecting also the survival. So a 
direct analysis of profitability is worth a thing. 
Also, to further motivate the analysis, even if related to the effects mentioned above, 
margins call into question different considerations because both costs and prices are 
involved, so both the demand and the supply sides are brought into the picture, 
involving a consequent change in the market structure. Intuitively, we would expect a 
differential effect on margins of greenfield and non-greenfield FDI like M&A, joint 
ventures, etc. As a matter of fact, the mode of entry of foreign direct investment into 
the host country is important because it directly affects the market structure of the 
industry towards which is directed. Theoretical literature on this topic is nearly non-
existent, or still in its very infancy (Haller, 2004). 
                                                 
1 In these models the mechanism driving aggregate productivity movements is the reallocation of 
market shares to more efficient producers, either via market share shifts among incumbents or through 
entry and exit. Because less efficient plants are less likely to survive compared to more efficient ones, 
there is a selection-driven aggregate (or industry) productivity increase. 
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The fact that little is known about the discipline impact of foreign direct investment is 
perhaps due, until recently, to a lack of detailed data on foreign affiliate’s share in 
domestic production or employment.  
In this paper we propose to investigate the competitive discipline effect exerted by 
both trade (using a composite measure that encompasses both imports and exports) 
and FDI on price-cost margins of manufacturing plants in the UK for the period 1991-
2001. The price-cost margin is also known as the Lerner index of monopoly power 
and captures the degree of competitiveness of an industry in terms of pricing close to 
marginal costs. In our study we have data on the foreign affiliate’s share in 
employment in each four-digit SIC rev. 1992 industry, and through the process of 
entry of new plants and the change in ownership of nationality of existing plants we 
can observe the number of FDI occurrences, and whether they are greenfield or not.  
So far only two studies – to the best of our knowledge – have investigated the effects 
of FDI on margins. The first is a study of US manufacturing industries by Co (2001), 
and the second is a study of Spanish manufacturing firms by Sembenelli and Siotis 
(2002).2 However, as we explain later, we depart from them firstly in the construction 
of the measures of FDI, in a way that we consider more appropriate. In addition, this 
is the first paper using plant-level data. 
Also, we provide a theoretical foundation of the impact of inward FDI on the 
profitability of rival firms, in particular we theoretically predict a dichotomy in this 
impact: whilst a negative impact of greenfield-FDI on firms’ price-cost margins 
should be expected, a positive impact should be found for the acquisition-FDI. This 
prediction is tested in the empirical part, and we consistently find a strong support for 
it, across different specifications of the estimating equation, for two alternative 
measures of greenfield vs. acquisition FDI, and even using two different estimation 
methodologies (two-step efficient generalized method of moments (GMM) estimator 
with clustering correction, and fixed-effects instrumental-variables panel estimator). 
As a further novelty, this paper estimates price-cost margins including a measure of 
labour productivity to capture for heterogeneous efficiency across plants. The 
literature on markups and price-cost margins has never introduced a variable to 
control for productivity effects, except in the new empirical IO models where 
structural equations are simultaneously estimated to account for both demand and cost 
sides of the optimisation problem faced by the firm.3 Although it is a very raw attempt 
to control for efficiency effects, it could give some hints at capturing what we term 
‘price effects’ and ‘efficiency effects’, i.e. whether the increase in price-cost margins 
is driven by an increase in prices, or a reduction in costs due to increased productivity 
and hence improved efficiency, and to what extent the latter effect is passed onto 
consumers by the firm through a lowering of prices that keep the price-cost margins 
possibly unaffected. 
The paper is organised as follows. In section I we review the little literature available 
on FDI and price-cost margins and then we recall the extensive literature on trade and 
price-cost margins, contrasting the standard theoretical predictions about trade and 

                                                 
2 There is also a study by De Ghellinck et al. (1988) of 82 3-digit Belgian manufacturing industries, 
which is however not focused on the impact of FDI on price-cost margins, but on the import discipline 
exerted on industry performance. Nevertheless, they include a dummy equal to one if the percentage 
total sales by subsidiaries controlled by MNEs is above fifty percent, so the issue of foreign ownership 
is just marginally touched and included as a control variable. 
3  In these new empirical IO models the productivity (and hence efficiency) does not appear as a 
regressor per se, but it is indirectly accounted for in the dual cost functions derived from the production 
functions. 
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margins with some relevant empirical evidence. In section II we derive theoretically 
the effects of inward FDI on rival firms’ profits. In section III we specify the 
empirical model, which is going to be estimated by two-step efficient generalized 
method of moments (GMM) estimator with clustering correction. Section IV presents 
the empirical results about the testable predictions of our theoretical model, along 
with some comments. Section V concludes, giving suggestion for further research. 
Finally, the Appendix provides the data description, along with the relevant 
descriptive statistics, the results obtained using fixed-effects instrumental-variables 
panel estimator and some additional regression results for robustness check.  
 
 
I – Review of the literature 
 
While the literature on the effects of inward FDI on host country’s incumbent firms is 
quite extensive, there is no single formal model on the specific issue of profitability 
and FDI (and in particular a model that distinguishes between greenfield and 
acquisition FDI), so there is no clear prediction about the direction of the effect that 
might be expected. Actually, if we look at the existing literature, quite a complex 
picture emerges, with opposing effects that render the conclusion unclear. 
On the one hand, standard industrial organisation merger models (e.g. Salant, Switzer 
and Reynolds, 1983; or Deneckere and Davidson, 1985) predict that ‘outside’ firms 
(i.e. firms that are not involved in the merger) will gain from a merger. And this holds 
for both Cournot and Bertrand competition, the intuitive cause being that mergers lead 
to a more concentrated industrial structure. So in case of acquisition-FDI, we would 
expect domestic ‘outside’ firms’s profits to rise following inward FDI. 
In the case of greenfield-FDI, instead, we would expect domestic firms' profits to fall 
in the presence of inward FDI, and this holds again for both a quantity-setting Cournot 
game and a price-setting Bertrand game. The reason is twofold: greenfield-FDI may 
increase the productive capacity, and it may reduce the foreign firm's (constant) 
marginal cost of serving the host-country product market relative to exporting.4
On the other hand, however, greenfield- and acquisition-FDI could have a differential 
impact on domestic firms because of different technical capabilities of domestic 
versus foreign firms. 
Under the sourcing argument, foreign firms engage in non-greenfield FDI to 
appropriate the superior domestic technology or in greenfield FDI to exploit the local 
industry spillovers (Dunning, 1988; Cantwell, 1989). Evidence of this can be found in 
Kogut & Chang (1991) for Japanese FDI in the US or in Neven & Siotis (1996) for 
investment flows in the EC originating in Japan or the US.  
Banning the technology sourcing by foreign firms, which includes a range of activities 
from passive learning to industrial espionage, increases the domestic welfare: this is 
the profit-shifting argument of strategic trade policy (Brander and Spencer, 1983). 
Hence, even with acquisition-FDI, margins may fall initially and rise again once 
foreign firms have learned the acquired technology. 

                                                 
4 Reality is always more complex that any model. In fact it is also plausible to think of cases in which, 
notwithstanding the entry into the market due to greenfield-FDI, productive capacity is not increased 
because foreign firms displace some of the domestic firms. The impact of FDI on domestic firms’ 
survival has been for example studied by Görg and Strobl (2003) for Ireland. However, it is also 
probably reasonable to assume that this entry-exit effects are not contemporaneous, but manifest 
themselves with some time lags. 
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On the other hand, if foreign entrants deploy firm-specific advantages (e.g. superior 
technology) their margins are higher and these advantages can also spillover to 
domestic firms (Wang & Blomström, 1992). Hence, even with greenfield-FDI 
margins could rise, although probably the spillover effect takes time to materialise. 
 
So what is the empirical evidence on FDI and margins? There are only two studies 
devoted to answer this question. The first is by Co (2001), who considers 448 4-digit 
US manufacturing industries, and the second is by Sembenelli and Siotis (2002) on 
Spanish manufacturing firms. The latter is thus the only study at firm level of which 
we are aware of, probably due to the lack of detailed data on foreign ownership until 
recent times. Still, ours is the first paper using plant-level data.5
Moreover, both these studies, in our view, consider an unsatisfactory measure of FDI. 
Co (2001) considers the number of FDI occurrences but not the amount in value, 
although she distinguishes between greenfield and brownfield (or non-greenfield) 
FDI. Her results show that both types of FDI are found to increase margins, however 
for non-greenfield FDI the effect appears with a lag of two periods. Moreover, the 
positive impact of FDI on margins holds only for competitive industries, since beyond 
some critical level of concentration the competitive effect of FDI predominates and 
margins are dampened. In other words the relationship between FDI and margins is a 
non-linear one in the degree of industry concentration. 
Sembenelli and Siotis (2002) consider just the total FDI in value (as measured by the 
output produced by foreign-owned subsidiaries, and called ‘foreign presence’ in their 
paper) not partitioned in greenfield and acquisitions, and consider also the impact of 
the pure foreign ownership (called ‘foreign control’) represented by either a dummy 
taking the value of 0 and 1 or, alternatively, as a continuous defined variable ranging 
from 0 to 1 according to the value of foreign equity held by non-residents. What 
Sembenelli and Siotis (2002) find is that FDI, both in terms of foreign presence and 
foreign ownership, has a positive long-run impact on profitability, but just for R&D 
intensive sectors. In addition they find that in non-R&D intensive industries both 
foreign presence and ownership dampens margins in the short run, but this effect 
vanishes over time and hence has no long-run effect on profitability. The different 
degree of industry concentration is not considered in their study. 
It is certainly invaluable the contribution to partition the effects of FDI in R&D- and 
non-R&D intensive industries (a thing that we do not do because of data availability), 
however the measures of FDI constructed by Sembenelli and Siotis (2002) are stock 
variables, because for each point in time the variables foreign control and foreign 
presence account for the proportion of all foreign concerns in each industry or the 
proportion of output that is foreign controlled within that industry. They do not 
evaluate – like we do by constructing flow variables - the impact on price-cost 
margins of the new FDI in each point in time. In other words, we construct the 
variables to reflect just the new entries in terms of greenfield investment and the new 
acquisitions by foreign investors. However, by including a dummy variable capturing 
the foreign or domestic ownership of the plant, we also control for the cumulative or 
stock presence of foreign concerns. 
We have to bear in mind this distinction when interpreting the results, since our 
results are not directly comparable to the mentioned studies for the different 
construction of FDI variables. 
                                                 
5 As mentioned in footnote 2, there is also the study by De Ghellinck et al. (1988) who control for the 
foreign presence by including a dummy variable. They find that the extensive presence of multinational 
subsidiaries enhances profits in open sectors and lowers it in closed ones. 
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Concerning instead the relationship between trade and profitability, the import-as-
market discipline is well established in the literature: imports generally lower price-
cost margins of domestic producers (and the reason for the italics would be explained 
below).  
Since the pioneering work of Esposito and Esposito (1971) the main theoretical 
predictions are that imports have a disciplining impact on price-cost margins, and this 
is more so in more concentrated industries (for the simple reason that the disciplining 
effect is stronger where there exists something to be disciplined, in already 
competitive industries the pro-competitive effect of imports will be negligible). To 
name but a few, Pugel (1980), Huveneers (1981) and Geroski and Jacquemin (1981) 
proposed models in the context of an open oligopoly where the competitive imports 
constrain the ability of domestic oligopolists to charge a high price and extract 
monopoly profits in the domestic market. So they predict that the imports and 
domestic price-cost margins are negatively related.  
However, as argued in Zaralis (1991), in cases where imports are not competitive the 
relationship between profitability and imports can be positive. This could happen if a 
domestic oligopolistic group of sellers consists wholly or partly of importers (Geroski 
and Jacquemin, 1981). In other words, the pro-competitive effect of imports is likely 
to be reversed if importers are able to exercise monopoly power or to collude with 
domestic producers. More recently, Lopez and Lopez (1996) proposed a more 
complete analytical framework to analyse the impact of imports on domestic price-
cost margins via the interaction of economies of scale, conjectural variations of 
domestic producers towards importers, and demand elasticities of both domestic 
production and imported goods. They showed how the final impact on price-cost 
margin could be positive or negative according to the relative strength of these 
factors. 
The empirical evidence is quite mixed. For instance Levinsohn (1993) for Turkey, 
Harrison (1994) for the Côte d’Ivoire, Pugel (1980) and Katics and Petersen (1994) 
for the US, and Krishna and Mitra (1998) for India find that increases in imports, or 
reduction in trade protection, induce decreasing mark-ups or price-cost-margins. 
However, Gupta (1983), Coxon and Jones (1985) and Zaralis (1991) for Canada, 
Ståhlhammer (1991, 1992) for Sweden, and Urata (1979), Pagoulatos and Sorensen 
(1981), Nolle (1991), Field and Pagoloulatos (1994), and Co (2001) for the US, all 
find a positive relationship between import intensity and price-cost margins. In the 
specific case of the UK, the study by Turner (1980) using data for 32 3-digit 
industries for the period 1973-76 finds that  
 
“[…] competition from imports has an effect on profitability only when domestic seller concentration is 
already rather high. When seller concentration is not so high […] changes in import competition 
presumably lead to entry or exit of domestic firms as the competitive model postulates; except in the 
short run, profits do not change much.” 
 
 
Exporting should also affect the performance of firms in terms of profitability, but no 
unambiguous relationship has been theoretically derived so far.  
The overall effect depends on the demand elasticity of both the domestic and the 
world markets. In case of homogeneous products it is normally assumed that world 
demand elasticity is higher than domestic demand elasticity, so that there is a larger 
domestic price-cost margin relative to the foreign margin. In case of differentiated 
products, instead, domestic exporters could sell to niche foreign markets where 

 6



demand is less elastic than the domestic one, and so be able to exert a higher market 
power and crop higher profits from exports than domestic sales. However one can 
argue that, even in the context of a homogeneous product, different cost structure 
between domestic sales and exports could justify differences in margins: for instance 
exports must bear transport and sunk costs (to set up the distribution chain and logistic 
organisation abroad) that are smaller for the domestic sales.  
Like for the imports-margins relationship, also for the exports-margins association the 
empirical evidence is inconclusive. For Canada Caves et al. (1980) found that exports 
reduce the profitability of industry, while Geroski (1982) found a positive effect of the 
export ratio on the margin for 52 UK industries. Stålhammar (1991) obtained a non-
significant effect of the export ratio on Swedish industry profitability, but exports had 
a negative influence on the degree of implicit collusion in the domestic market. 
Bernstein and Mohnen (1991) estimated a model for oligopolistic industries 
producing multiple outputs that are sold domestically and exported. The model is 
applied to the Canadian non-electrical machinery, electrical products, and chemical 
products industries, and their results show that only in the electrical products industry 
the degree of oligopoly power is the same between the domestic and export markets, 
in the other two industries the export market shows lower markups. 
Görg and Warzynski (2003) using firm-level data for the UK manufacturing industries 
show that, on average, exporters have higher markups than non-exporters. However, 
when the sectors are distinguished between homogeneous and differentiated products 
the markups are higher for exporters producing only in differentiated goods sectors, 
whereas in homogeneous ones the difference between exporters’ and non-exporters’ 
markups is not statistically significant. 
Moreno and Rodríguez (2004) for Spanish manufacturing firms find that the marginal 
cost of production sold in export markets is slightly greater than in domestic markets, 
and that the price/marginal-cost margins in export markets are smaller than in 
domestic markets. 
 
All in all, the relationship between price-cost margins and trade is a non clear-cut one, 
and it is an empirical matter to establish its sign and significance. 
Given the paucity of empirical studies on the impact of FDI on profitability, and the 
lack of a precise theory on their relationship, we contribute in next section with a clear 
analytical tool that predicts this impact theoretically. 
 
 
II - Effects of Inward FDI on Rival Firms’ Profits 
 
We consider a foreign MNE’s entry decision into a host-country product market that 
is populated by  local firms. Historically, the MNE has served the product 
market by exporting from a plant elsewhere, which incurs a specific trade cost of t. 
However, we assume that the MNE has just acquired (at the start of our analysis) the 
“competence” to operate a production plant in the host country (i.e. to undertake 
FDI).

1N −

6 Therefore, we study the following two-stage game. At stage 1, the MNE 
chooses how to serve the host-country market: continuing to export (X), greenfield-
FDI (G), or acquisition-FDI (A). Both FDI strategies eliminate the trade cost from the 
MNE’s marginal cost. The G strategy incurs a plant fixed cost of F. Under A, the 

                                                 
6 This motivating story is consistent with the empirical fact that multinationality is strongly correlated 
with firm age (Markusen, 1995, p. 172). 
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MNE makes a single host-country incumbent a take-it-or-leave-it offer.7 If its 
acquisition offer is rejected, the MNE selects its preferred candidate of X and G. In 
stage 2, market equilibrium is established via either Cournot or Bertrand competition. 
 
Before solving our game for its subgame perfect Nash equilibrium (i.e. the MNE’s 
optimal decision), we can show, for a broad class of demand and cost specifications, 
how the effects of the two forms of FDI on local firms’ equilibrium price-cost 
margins and profits contrast: 
 
Proposition 1. If the system of demand functions is linear and symmetric across 

firms, and marginal costs are constant, then for both Cournot and Bertrand 
competition in the market stage: (i) a switch by the MNE from exporting to 
greenfield-FDI cuts local firms’ equilibrium price-cost margins and profits; and 
(ii) a switch by the MNE from exporting to acquisition-FDI raises local firms’ 
equilibrium price-cost margins and profits. 

 
Proposition 1 invokes standard assumptions from theoretical modelling in industrial 
organization, and the results are well known.8 Part (i) follows because greenfield-FDI 
reduces the MNE’s marginal cost by t.9 This makes the MNE more aggressive on the 
product market (with a higher equilibrium quantity under Cournot and a lower 
equilibrium price under Bertrand), which shifts the local firms’ residual demand 
functions inwards and cuts their equilibrium prices. It is, of course, quite intuitive that 
firms are harmed if a rival’s marginal cost falls. Part (ii) follows from well-known 
results in the literature on horizontal merger. For both Cournot and Bertrand 
competition, “outside” firms benefit from horizontal merger (Salant, Switzer and 
Reynolds, 1983; Deneckere and Davidson, 1985). In an attempt to prevent 
“cannibalization,” the insiders are less aggressive following merger (with a lower 
equilibrium quantity under Cournot and a higher equilibrium price under Bertrand), 
which shifts the (“outside”) local firms’ residual demand functions outwards and 
increases their equilibrium prices.10 The robustness of the results in Proposition 1 to 
changes in the strategic variable in the market stage is particularly useful for our 
empirical work because, in reality, the mode of product market competition is 
unobservable. 
 
When deriving the MNE’s optimal choice, we impose three simplifying assumptions. 
First, the firms’ products are homogeneous with demand on the host-country market 
given by 
                                                 
7 We do not allow the MNE to purchase more than one firm, perhaps because the sunk costs of 
administering anything more complex than a two-firm merger are prohibitive. Our formulation implies 
that an acquisition will occur in equilibrium whenever it generates a “surplus” over the combined 
“disagreement profits” of the MNE and target. 
8 The conditions in Proposition 1 are sufficient for its results. Martin (2002, section 3.6) reviews two of 
the most widely-adopted specifications for demand when firms’ products are differentiated (Bowley 
and Shubik-Levitan), both of which are consistent with Proposition 1. Note that Proposition 1 does not 
assume that firms’ marginal costs are identical. 
9 This implicitly assumes that marginal production costs are independent of location. The necessary 
requirement for part (i) is that greenfield-FDI cut the MNE’s overall marginal cost; due to plant fixed 
costs, this is also necessary for greenfield-FDI to arise in equilibrium. Motta (1992) provides a simple 
model of greenfield-FDI along these lines. 
10 Part (ii) implicitly assumes that acquisition-FDI has only “market power” effects. If “synergies” 
between MNE and target significantly reduce marginal production costs, then local firms might be 
harmed. Davidson and Ferrett (2005) present a model of horizontal merger along these lines. 
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Figure 1 below shows the MNE’s optimal decision in (t, F/µ)-space, where the plant 
fixed cost F can be interpreted as a measure of economies of scale. Along locus XG 
the MNE is indifferent between exporting and greenfield-FDI. Below XG, the MNE 
strictly prefers greenfield-FDI to exporting (and vice versa), and XG’s upward slope 
reflects the strengthening “tariff-jumping” motive for greenfield-FDI as the trade cost 
rises: an increase in t raises the MNE’s reservation price for a local plant. Therefore, 
below XG, the MNE chooses between greenfield-FDI and acquisition-FDI, and 
acquisition-FDI arises in equilibrium if it generates a surplus (for the MNE and 
target). This choice is independent of t (because under both G and A all firms produce 
locally), but as F/µ rises acquisition-FDI becomes more attractive: a “substitution 
effect” from greenfield- to acquisition-FDI as the plant fixed cost rises. At 

( )GA
F Fµ µ=  acquisition-FDI creates zero surplus over greenfield-FDI. 
 

                                                 
11 µ can be interpreted as an index of the number of homogeneous consumers in the host country, all of 
whom have a reservation price of 1. 
12 Therefore, following X, N firms compete on the product market: N – 1 local firms with zero marginal 
costs and the MNE with a marginal cost of t. Following G and A, there are, respectively, N and N – 1 
firms in the market stage, all of whom have zero marginal costs. In addition to enhancing mathematical 
tractability, this assumption also removes the problem of which acquisition target the MNE chooses. 
We expect our qualitative results to generalize to the case of differentiated products. 
13 Our qualitative results will not generalize to the case of Bertrand competition. For example, under 
Bertrand competition with differentiated products, the MNE would optimally choose acquisition-FDI 
for all parameter values. (This is clear at t = F = 0, where acquisition-FDI confers no cost benefits over 
either X or G and the results of Deneckere and Davidson (1985) apply, and increases in t and F merely 
cut total – i.e. MNE plus target – disagreement profits under, respectively, X and G.) Davidson and 
Ferrett (2005) detail, and propose a solution to, the dilemma for the modelling of mergers created by 
the Cournot/ Bertrand choice. 
14 A non-prohibitive trade cost implies that all Cournot equilibria are interior. Note that our results 
would be unaffected if local firms also had to pay plant fixed costs. However, in that case we would 
have to respect a break-even condition for local firms. 
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Alternatively, above XG, the MNE chooses between exporting and acquisition-FDI, 
again opting for acquisition-FDI whenever it generates a surplus. This choice is 
independent of F/µ (because no plant fixed costs are paid under X or A), but rises in t 
make acquisition-FDI more attractive because they cut the MNE’s exporting profits 
(by more than the target firm’s rise).15 At XAt t=  acquisition-FDI creates no surplus 
over exporting. 
 
Proposition 2 sums up the comparative-statics effects of changes in t and F/µ: 
 
Proposition 2. (i) Rises in the trade cost make a switch by the MNE from exporting to 

FDI “more likely.” (ii) When the MNE optimally chooses FDI, it undertakes 
greenfield-FDI (resp. acquisition-FDI) if plant fixed costs per head are “small” 
(resp. “large”). 

 
Finally, we briefly consider the effects of an increase in the degree of “competition,” 
as measured by a rise in N. In our plot of the MNE’s optimal choices, it is 
straightforward to show that an increase in N shifts the XG locus and ( )GA

F µ  
downwards, and it shifts  leftwards.XAt 16 Therefore: 
 

Figure 1- The MNE’s Optimal Decision 
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 tXA t*
                                                 

0 Trade cost, t 
15 For t ≅ t*, total disagreement profits under X are increasing in t (for reasons explained in Lahiri and 
Ono, 1988). However, t = tXA is the unique point on [0, t*) where acquisition-FDI creates no surplus 
over exporting. 
16 An increase in N also cuts t*, the price in autarkic Cournot equilibrium. The effect on XG holds for 
all N; those on (F/µ)GA and tXA hold, respectively, for all N ≥ 4 and N ≥ 5 (i.e. for “most” N). 
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Notes: Along locus XG, the MNE is indifferent between exports and greenfield-FDI. 
The MNE strictly prefers exports (resp. greenfield-FDI) to acquisition-FDI if and only 
if  (resp. XAt t< ( )GA

F Fµ µ< ). t* is the prohibitive trade cost. 
 
 
 
Proposition 3. If the number of local firms rises, then: (i) the MNE becomes “less 

likely” to undertake greenfield-FDI (because intensified competition makes the 
plant fixed cost harder to bear); (ii) the MNE becomes “more likely” to choose 
exporting if plant fixed costs per head are “small”; and (iii) the MNE becomes 
“more likely” to choose acquisition-FDI if plant fixed costs per head are 
“large.” 

 
 
We now turn to the empirical methodology. 
 
 
III – The empirical model 
 
The econometric procedure consists of estimating equation (1) and (2), as detailed 
below, using two types of estimators respectively: a within fixed-effects instrumental 
variables (IV) panel estimator, and a feasible efficient two-step generalized method of 
moments (GMM) estimator.17 The use of instrumental variables is required given the 
endogeneity of some of the regressors (as detailed in this section). The fixed-effects 
IV panel estimator has the advantage of controlling for individual fixed effects but 
assumes homoskedastic and non auto-correlated error terms. On the other hand, the 
efficient GMM generates coefficient estimates that are efficient in the presence of 
arbitrary heteroskedasticity and arbitrary intra-group correlation (the cluster 
correction) but does not wipe the individual effects out. The efficient GMM estimator 
is a useful alternative to the fixed or random effects IV estimators because it relaxes 
the constraint imposed by the latter estimators that the correlation of individual 
observations within a group is constant. In a panel context it may be more plausible to 
assume that observations on the same individual (cluster) in two different time periods 
are correlated, whilst observations on two different individuals are not. Given that 
these two proposed estimators rather ‘compliment’ each other, direct comparison of 
each set of results under the two estimation techniques allow us to be more confident 
about the robustness of the empirical findings. 
The estimating equation in case of fixed-effects IV panel estimator is: 
 
PCM Xit i t it it= + + +α γ β ε'               i=1, . . . , N      t=1, . . . , T          (1) 
 
where i indexes plants, and t time. γ and α represent time and unobservable plant-
specific fixed effects respectively. ε is an error term identically and independently 
distributed over i and t, X is a matrix of explanatory variables detailed as below, and 
PCM is the plant-level price-cost margin. The year dummies control for cyclical 
demand effects. The plant-level fixed effect may capture for example different quality 

                                                 
17 For a thorough description of the two-step efficient GMM estimator see Baum et al. (2003). 
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of management, unobserved sunk costs or other fixed factors not explicitly included. 
As additional control, we estimate equation (1) with and without the inclusion of 
industry dummies at three-digit level, to capture possible industry characteristics and 
within-industry correlation. This, coupled with the use of appropriate instruments, 
serves also to dissipate doubts about the simultaneity bias of FDI and price-cost 
margins, given the argument that FDI can be directed towards profitable industries, so 
that FDI is locating in those industries that may show higher margins and or higher 
productivity (Tybout, 2000).  
 
In case of the efficient GMM estimator the model to be estimated is: 
 
PCM Xit t it it= + +γ β ε'               i=1, . . . , N      t=1, . . . , T          (2) 
 
which is equivalent to equation (1) except for the fact that there are no fixed effects, 
and the error term ε is allowed to be arbitrarily intra-group correlated and arbitrarily 
heteroskedastic. 
 
The period we estimate is 1991-2001, since this is the period for which data on 
imports and exports are available at four-digit industry level. 
The price-cost margin is calculated as suggested in the literature by, e.g., Domowitz et 
al. (1986), De Ghellinck et al. (1988), and Co (2001): (value added-payroll)/(value 
added + cost of intermediate inputs).18  
Our two main variables of interest are trade and foreign direct investment, defined as 
follows.  
 Trade. Trade flows have been included in two alternative ways: using a variable 
OPEN, constructed as imports divided by the sum of imports and exports; and the 
two separate variables imports ratio and exports ratio, calculated as 
Imports/(Domestic output + imports – exports) and Exports/Output. However the 
results report only the specification with OPEN, because they are qualitatively 
similar, and because this is the variable mostly used in other studies, so for 
comparison purposes it is preferred. As explained in De Ghellick et al. (1988) this 
variable measures the state of the commercial balance. As OPEN approaches zero, 
the industry is characterised by an absence of imports; as OPEN approaches 1, 
exports fall to zero; and as OPEN reaches 0.5, intra-industry trade characterises the 
industry. In order to define an industry as internationally uncompetitive what one 
has to consider is not whether the industry has high import intensity, but whether its 
imports dominate its external transactions. This is what OPEN is designed to reflect. 
 Foreign direct investment. FDI has been distinguished in greenfield (GF) and non-
greenfield, for brevity called acquisition-FDI (ACQ).  
First we constructed the number of greenfield occurrences, which is the number of 
new foreign plants entering the market, and the number of non-greenfield 
occurrences, like mergers and acquisitions, which are plants that change the 

                                                 
18 We did not estimate Roeger’s (1995) type of markup based on an elaboration of the dual Solow 
residual (like, e.g., Konings et al. (2005) and Görg and Strobl (2003)) because that approach would 
have constrained us to estimate a common slope coefficient for the Lerner index, resulting in a 
common markup across all plants. Here, having the price-cost margin on the LHS of the estimating 
equation allows the heterogeneity in price-cost margins, shifting the burden of a common slope on the 
RHS terms explaining the price-cost margins. 
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ownership from domestic to foreign.19 More specifically, given that for each plant 
we can observe the change in nationality of ownership and each plant is uniquely 
identified through an identifier number, the plants that do keep the same identifier 
but change the ownership from domestic to foreign are defined as acquisitions, 
whilst those foreign plants that enter the dataset for the first time are defined as 
greenfield.  
Then we constructed the FDI in value to be used in the estimation. This is calculated 
in terms of employment and it is the ratio between the employment of those foreign-
owned firms involved in the new foreign direct investment operation out of total 
employment in each industry. We used employment (as it is frequently found in the 
literature) instead of production to avoid the problem of inflated output when firms 
practise transfer-pricing policies. The distinction between greenfield in value (GFV) 
and non-greenfield in value (ACQV) was constructed in the same way as for 
occurrences, i.e. referring to the new plants entering the market or to those changing 
the ownership of nationality. Therefore these are flow measures of FDI, and not 
stock measures as used so far in this strand of the literature.  
We are aware of the measurement problems involved in the construction of these 
variables. For instance we could argue that one thing biasing the partition between 
GF and ACQ is what might be called plant expansions for multi-plant firms. If a 
new plant appears in the dataset but it belongs to an existing firm that has other 
plants in the same industry, shall it be considered a greenfield or a non-greenfield 
FDI? Our opinion is that it might depend on the location. If the location of the new 
plant is reasonably close to that of the existing other plants of the same firm in the 
same industry, then it probably is a plant expansion. If not, it will be truly a 
greenfield FDI. Obviously the reality here is a complex matter and measurement 
errors are unavoidable whichever solution is to be taken. On the other hand it is also 
possible to argue that it all boils down to a question of definitions. If we are happy 
accepting the definition of greenfield as a new plant that is being established for the 
first time – no matter if belonging to an existing firm or not – as long as it is a new 
productive activity, then all the remainder FDI is non-greenfield.  
Having said this, we experimented with two different definitions of GF vs. ACQ: 
one does not take into account plant expansions, and the other considers as plant 
expansions only those new establishments belonging to the same industry and 
enterprise that are located in the same region. For this purposes we adopted the 
partition of the UK in its 11 standard regions20. The alternative definition alters 
significantly the partition between GF and ACQ: without considering plant 
expansions the total number of GF occurrences for the period 1991-2001 is 7388, 
whilst the ACQ occurrences are 3846; if we consider instead the plant expansions at 
regional level GF occurrences are 3946 and ACQ occurrences 7288, reversing the 
situation. We would see in the estimation that the results are only limitedly affected 
by the alternative definition, although – as we would expect – they become ‘sharper’ 
and neater. 

                                                 
19  A problem that we found in the database was that some observations contained possibly coding 
errors. For instance, some plants reported the following yearly pattern of foreign ownership: 0, 0, 1, 0, 
0, or the opposite 1, 1, 0, 1, 1 (where 0 indicates a domestic plant and 1 a foreign). To correct these 
cases we transformed the first case into one of zero foreign ownership, while the second into a fully 
foreign-owned subsidiary. Sembenelli & Siotis (2002) encountered the same problem and applied the 
same solution. 
20 The regions are: Northern Ireland, Scotland, North, North-West, Yorkshire and Humberside, Wales, 
West Midlands, East-Midlands, East Anglia, South-East, South-West. 
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As additional control variables, we include in the regression the following 
explanatory variables, with the indication of the expected sign where possible. 
 
 Plant-level labour productivity calculated as real value added divided by number 
of employees.21 This variable is not usually found in any empirical estimation of 
price-cost margins. However the issue of isolating the price effects from efficiency 
or cost effects is an important one. Tougher competition could translate in an impact 
on either lower prices and therefore lower margins, or increased efficiency and 
therefore lower costs and higher margins, or alternatively both effects could be at 
work, with lower costs passed onto consumers in an attempt to survive the 
competitive pressures, possibly leaving the price-cost margins unaffected. So, in an 
attempt to ‘control’ for the different efficiency level of plants we include labour 
productivity. Being all other things equal, if this variable has a positive and 
significant coefficient we would expect that the efficiency gains realised by more 
productive plants be translated not only in lower costs, but also in higher margins 
(we label this as price effect). If instead it turned out to be positive and insignificant, 
it could be taken as evidence that more productive and efficient plants do not 
observe significant rises in profitability, meaning that the competition (domestic or 
from imports and FDI) forces them to pass their savings onto consumers, leaving 
unaltered the margins (labelled as efficiency effect).22 
The theoretical justification for including labour productivity in a price-cost margin 
regression could be retraced in Bernard et al. (2003), who develop a model of 
international trade that comes to grip with what goes on at the producer level. They 
introduce heterogeneity across plants through differences in technological 
efficiency, called Zi (where we omit the j index for goods). Under imperfect 
competition the producer sets a price P M w Zi i i= /  where Pi and Mi are respectively 
the producer-specific price and producer-specific markup of price over unit cost, 
and w is the cost of an input bundle, which does not vary across producers. The 
plant-level measured productivity is thus PZ M wi i i= , that is the cost of an input 
bundle scaled up by the markup. Under perfect competition, instead, the price set by 
each producer would be , hence the measured productivity  would 
simply be w, the input cost faced by all producers regardless of their efficiency. In 
these conditions, an increase in efficiency is concealed in any productivity measure 
by an offsetting drop in price, whereas under imperfect competition any change in 
efficiency is translated into a change in measured productivity, so efficiency and 
productivity are associated with a positive relationship and they are related to the 
markup. 

P w Zi = / i

                                                

PZi i

23 So in a way, if we found a positive and significant relationship between 

 
21  We preferred this simple measure of labour productivity instead of estimating the more complex 
total factor productivity because by not being estimated we do not introduce a bias due to generated 
regressors, whilst TFP is difficult to measure and there is no consensus on which is the optimal way of 
estimating it. 
22 We realise that this is a very raw attempt to disentangle what the industrial organisation literature 
calls “market power effect” and “efficiency effect”. More appropriate and complex frameworks are 
indeed requiring the estimation of simultaneous equations systems, like e.g. in Lopez et al. (2002). 
23 Clearly by controlling for the degree of competition in our empirical model via a structural parameter 
like Herfindahl index and a measure of turbulence (see below) in levels we take into account this 
difference in the degree of competition. Notice also that in Bernard et al. (2003) productivity is 
measured as the value of output per unit input, i.e. value added per worker, as in our model. 
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productivity and markup it could be evidence of imperfect competition, and the 
prevailing of the price effect over the efficiency effect.24

 
 Plant-level capital-output ratio (KO) calculated as real plant and machinery capital 
stock divided by real gross output. It controls for capital intensity and proxies the 
barriers to entry. The definition of price-cost margin assumes a constant marginal 
cost and therefore the numerator of PCM is equal to the value of output minus 
variable costs, so price-cost margin contains also fixed costs, like the cost of capital 
and advertising expenses. To neutralise their inclusion in the margins, the literature 
suggests including capital intensity and advertising intensity in the analysis 
(Geroski, 1981; Gupta, 1983). Capital intensity has a positive expected sign, given 
that more capital used in proportion to labour implies a higher technology employed 
and fewer threats of entry from potential competitors (or lagged rivals’ response to 
recoup the lost market shares due to the time needed to build up capacity). 

 
 Hirschman-Herfindahl index (HHI) and Market Share (MS). The market share is 
one of the most crucial variables when modelling the price-cost margins or markups 
at firm- or plant-level (as it is HHI at the industry level). The theoretical foundation 
for the profit-market share (or the profit-Herfindahl index) relationship was 
provided by the generalised Cournot model by Cowling and Waterson (1976), 
where the markup is expressed in terms of MS (or HHI), the demand elasticity for 
the market, and a parameter of collusive conduct representing the unobserved 
conjectures by the firm regarding the extent of its control over industry price25. The 
last two terms are not observable and should be estimated in a much more complex 
framework that goes beyond the scope of this work. However, for our purposes, we 
can assume that the higher the degree of implicit collusion, the higher the 
concentration level; and the elasticity of demand is probably quite stable over the 
relatively short period we consider.26  
The market shares used to calculate the HHI are in terms of employment, not sales, 
for the same reason we claimed we did not use output in the measurement of FDI. 
The market shares are also calculated at the firm level instead of plant level, 
aggregating therefore all the plants operating in the same industry under the same 
common firm’s organisation. It seems sensible in fact to assume that a multi-plant 
firm would practise the same pricing policy in all its plants that belong to the same 
industry. The Herfindahl index is a measure of domestic competition and has a 
positive expected sign. Also market share has a positive expected sign (since it 
represents the size of the firm, or at least its impact on the market). 
When data are at firm or plant level the literature estimating price-cost margins 
includes also the Herfindahl index in addition to the market share.27 We therefore 

                                                 
24  We are not saying that if the relationship between productivity and margins is positive and 
significant is evidence that imperfect competition exists everywhere, since what we are capturing is the 
impact of a change in productivity on price-cost margin change. So the level of competition faced by 
different plants can still be quite different. 
25  If the analysis is conducted at the industry level, obviously the conduct parameter is an aggregation 
over the individual firms’ conduct parameters. 
26 Moreover, for its nature the industry conduct depends a good deal on other structural features of the 
industry, such as the conditions of entry or the extent of industry growth, that we include either as RHS 
regressors or instruments in the estimation (see De Ghellinck et al., 1988). 
27  For example Sembenelli and Siotis (2002) include both, or just market share, Feeny et al. (2000) 
include both.  
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experimented with both measures, keeping the specification with market share as 
our baseline.  
 Turbulence. It is calculated as the sum of entrants and exitors in the industry for 
each year divided by the number of plants within that industry. It is another measure 
of the degree of competitiveness in the industry, assuming that the higher the plant 
turnover in an industry and the more dynamic and, therefore less prone to collusive 
agreements, it should be. The relationship between turbulence and profitability is 
thus negative. 
 Dummy foreign. It takes the value of 1 if the ownership of the plant is foreign, and 
0 if domestic. This serves to control for the different structural characteristics that 
usually distinguish foreign MNEs and domestic firms, and becomes especially 
important in those industries in which the FDI accounts for a big proportion of the 
total production. Although we do not have a prior about its sign, the only other study 
that used this dummy – as discussed above – is Sembenelli & Siotis (2002) and they 
consistently find a negative coefficient for it. 
 Dummy assisted area (ass_area). Its value is one if the plant is located in an area 
receiving government support for its development. Since this represents a 
disadvantaged area, its sign should be negative. 

 
In addition to the above variables, in all specifications we included one-period lagged 
FDI (for total FDI, GF and ACQ), and a series of interaction terms between HHI and 
OPEN, HHI and labour productivity, and between HHI and each FDI variable. 
The presence of the interaction terms of trade and FDI with the Herfindahl index is 
meant to capture differences in the effect of imports and FDI across industries with 
varying degrees of concentration. A negative coefficient would imply that imports or 
FDI would have larger competitive effects in more concentrated industries, indicating 
the existence of a non-linear relationship as often found in the empirical literature28. 
As argued above, depending on the degree of competitiveness (and therefore market 
structure) in an industry, the increase in productivity could or could not be translated 
in higher margins. We thus include an interaction term between labour productivity 
and HHI, which is meant to capture a possible non-linear relationship between 
productivity and concentration: if the interaction term is positive (and significant), 
more concentrated industries would be less prone to translate the efficiency gains 
implied by higher productivity in cost savings that are passed onto consumers through 
lower prices, and therefore lower margins. In other words, if the sign is positive as we 
move across more concentrated classes of industries the price effect is stronger. The 
opposite would happen if this interaction term had a negative coefficient: the more 
concentrated industries would be the ones to cash in smaller profits notwithstanding 
their increased efficiency and reduction in costs because the efficiency effect would 
prevail over the price one. 
 
We estimate equations (1) and (2) using respectively a fixed-effects instrumental-
variables panel estimator and an efficient GMM estimator, both of which allow 
tackling the issue of endogeneity of some of the regressors through the use of 
instrumental variables. We instrumented labour productivity, the market share, the 
Herfindahl-Hirschman index of concentration, each FDI variable, the trade variable 
OPEN, and all the interaction terms in which HHI appears. The reason for considering 
also FDI endogenous is because not only FDI can contribute to change the market 

                                                 
28  See Geroski and Jacquemin (1981) for a theoretical support of such a non-linear relationship. 
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structure but, presumably, foreign investors are attracted by high profitable industries 
and therefore self-select themselves in those industries with high margins, leading to 
simultaneity bias (Tybout, 2000). 
We also instrument the trade variable OPEN, and its interaction terms with HHI, in 
order to avoid the potential endogeneity between margins and trade (see Martin, 1979, 
Geroski 1982; and Schmalensee, 1989, for a survey). However, given that imports and 
exports are included at the industry level, whilst price-cost margins are at plant level, 
it is not clear the extent to which this endogeneity bias can be severe, if present at all. 
So, in Table 11 in the Appendix we present a comparison between the regression 
results in which OPEN is treated as endogenous, with the results stemming from the 
same specifications but treating OPEN as exogenous. As it is apparent, while the other 
coefficients are substantially unchanged, the main difference is that OPEN when 
treated as exogenous appears positive and significant at the 10% level, whereas if 
endogenous it is negative and non significant, a result that is more plausible. When 
interacted with the Herfindahl index of concentration, instead, OPEN does not show 
variation as it is always negative and significant, as we would expect.29

 
Given the endogeneity issue we need to find suitable instruments. Apart from the 
obvious lags of the endogenous variables, we included three extra instruments, as 
detailed below.  
 Minimum efficient scale (MES). It is calculated as the average size, in terms of 
value added, of the largest firms accounting for 50% of industry value added. This is 
one explanatory variable included in earlier profitability studies. And the 
justification for including MES in the profit equation was based on the argument 
that MES represents an entry barrier: the higher its value and the higher are the sunk 
costs associated with an entry into the market, deterring potential entrants. However, 
as pointed out in Zaralis (1991), more recent profitability studies (Domowitz et al., 
1986; Geroski, 1981, 1982; Jacquemin et al., 1980; Sleuwaegen and 
Dehandschutter, 1986) exclude MES from the profit equation because theoretically 
MES is a determinant of concentration. So this makes it the ideal instrument for 
HHI, and we therefore included it among our instruments.30  
 Cost Advantage Ratio (CDR). It is calculated as the value added per worker in the 
smallest enterprises accounting for 50 percent of industry employment, divided by 
the value added per worker in the largest enterprises accounting for 50 percent of 
industry employment. As argued in Zaralis (1991), CDR is a proxy for the slope of 
the long-run average-cost (LAC) curve at small scale. Thus, MES and CDR are 
variables reflecting the shape of LAC curve of the industry. 
 Market growth (GROWOUT). It captures short-run changes in demand and it is 
calculated as the annual change in industry output divided by the lagged output. 
This is a variable that is usually found among the explanatory variables in price-cost 

                                                 
29  Although we made the choice to report the results considering OPEN as endogenous, we run all the 
regressions also treating OPEN as exogenous, and the impact of FDI variables on price-cost margins is 
unaltered, as it is apparent also from Table 11. Results are available upon request. 
30 Alternatively, a plant-level measure of barriers to entry can be used by calculating the average 
efficient plant scale. We opted for a firm-level measure of barrier to entry, which considers all the 
plants belonging to the same firm and industry, although measurement errors cannot be excluded in 
either case. Different measures of MES have been used in the literature. We experimented with these 
and some alternatives, like the average size, in terms of employment, of the largest plants accounting 
for 50 percent of industry employment as a percentage of industry employment, or the average value 
added of the largest firms accounting for 50% of industry value added, as a percentage of industry size. 
The results are qualitatively the same and are available upon request. 

 17



margins equations. However its inclusion turned out to be always insignificant, so 
the explanatory power of market growth for margins was insignificant. On the other 
hand, we experimented that by including it among the instruments it improved the 
identification of the other regressors’ coefficient. 

 
We are aware that the methodology adopted here to estimate the price-cost margins 
implicitly assumes constant returns to scale, given that the marginal cost is assumed 
constant. This could result in an estimate bias of the markup level, with a downward 
bias in the presence of increasing returns to scale, and an upward bias in case of 
decreasing returns to scale, as shown in Basu and Fernald (1997). Basu and Fernald, 
using U.S. manufacturing data find that the returns to scale at the firm level are 
constant or slightly decreasing. If the same type of returns to scale were found at plant 
level for the U.K., this would mean that we are in presence of an upward bias, if any 
at all. However this issue is not much of a concern, since what we are interested into 
is the change in price-cost margins (in particular as a result of the impact of trade and 
FDI), and the bias in the level estimates of markups does not necessarily affect the 
change in markups.31  
 
 
IV – Analysis of Results 
 
In the following tables we report the results omitting the time effects and the constant. 
In this section we report only the results using the GMM estimator, with clustering 
correction, leaving the results obtained with the fixed-effects IV panel in the 
Appendix. 
We support each set of results with the Sargan statistic in the case of fixed effects IV 
panel estimator, and Hansen’s J statistic in the case of efficient GMM. Both statistics 
test the joint null hypothesis that the equation is properly specified and the 
instruments are valid instruments (i.e. uncorrelated with the error term). Sargan 
statistic is consistent if the disturbance is homoskedastic, whereas Hansen's J statistic 
with the cluster correction allows observations to be correlated within groups and it is 
consistent in the presence of heteroskedasticity. Under the assumption of conditional 
homoskedasticity, Hansen's J statistic becomes Sargan's statistic. 32

 
Table 1 presents the basic results of the impact of inward FDI, distinguished in 
greenfield (GF) and brownfield, or non-greenfield (ACQ), on price-cost margins. 
Different specifications are reported. Column (1)-(3) include only the market share, 
column (4) both market share and Herfindahl index, and column (5) only the 
Herfindahl index. As explained in the previous section, we calculated two alternative 
definitions of GF vs. ACQ accounting or not for plant expansions. Column (1) is 
based on the definitions without accounting for plant expansions, while the other 
columns do consider plants expansion, and therefore include them among brownfield 
                                                 
31  For a similar argument see Konings et al. (2005), who estimate markup for Romanians and 
Bulgarians firms using the Roeger (1995)’s method also based on the constant returns to scale 
assumption. 
32  See Davidson and MacKinnon (1993) and Wooldridge (2002), who demonstrate that when the 
number of instruments exceeds the number of regressors (and so the equation is overidentified) the 
validity of the choice of instruments may be tested via an auxiliary regression of the instrumental-
variables residuals on the full instrument matrix. The Sargan’s statistic of over-identifying restrictions 
is the resulting Lagrange multiplier "N R-squared" test statistic from such a regression. Hansen’s J 
statistic for over-identifying restrictions, instead, is the minimised value of the GMM criterion function. 
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FDI, those occurring in the same region (as defined in footnote 20) where the firm has 
other plants already operating and belonging to the same four-digit industry. 
 
From Table 1 we see that the market share has a positive coefficient, but significant 
only in two specifications out of four in which it appears. It is not significant in 
column (1), where GF and ACQ FDI do not consider plant expansions, and in column 
(3), where 3-digit industry dummies were added to the same specification as in 
column (2). So there is some evidence that as the plant increases its market share, or 
size, its profitability also increases.  
The Herfindahl index instead, when included, has the wrong sign but it is not 
statistically significant.33

 
Labour productivity turns out to be always positive and significant at the 1% level, 
while its interaction with the concentration index is positive and insignificant. The 
interpretation of these joint results could be as follows: as plants become more 
productive and thus their efficiency rises, they are able to reduce some costs which 
translate in higher price-cost margins (what we called price effect). Given the positive 
sign of the interaction term, this effect should increase as we move across industry 
classes with higher degrees of competition, so as the industries become more 
concentrated the price effect prevails, and the efficiency gains are less likely to be 
passed onto consumers and result in higher price-cost margins. However this latter 
effect is not statistically significant, so there is no evidence of a non-linear 
relationship between efficiency and margins in the degree of concentration. 
 
The impact of trade on price-cost margins is captured by the coefficient of OPEN. We 
can see that an increase in the ratio of imports to the sum of imports and exports has a 
negative effect on profitability, however its significance is statistically relevant only 
in specification (4) and (5) where Herfindahl index is also included. On the other 
hand, the interaction term between OPEN and HHI is negative across all columns but 
significant only in the first two, where only market share is included (and industry 
dummies are not included like in column (3)). The negative sign is typically found in 
the literature, meaning that the pro-competitive effect of imports is stronger for more 
concentrated industries because it is there where discipline is more needed. In already 
competitive industries imports do not have much scope to exert a pro-competitive 
effect. This evidence about the impact of the variable OPEN on margins is clearly 
inconclusive, although the coefficients have the right sign they are not consistently 
significant across different specifications. Nevertheless, if we take the baseline 
regression in column (2) as our ‘preferred’ or benchmark specification (where FDI 
does take into account plant expansions at the regional level), then OPEN, although 
insignificant on its own, is significant when interacted with the concentration index, 
so its marginal effect gets stronger for more concentrated industries. This result is in 
line with what found by Co (2001) for US industries, and it is the only other study, as 
far as we know, that accounts for the impact of both trade and FDI on price-cost 
margins. 
 
 
 

                                                 
33 The correlation between MS and HHI is 0.45. 
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Table 1 - Impact of Greenfield- vs. Acquisitions-FDI on All Plants 
Using Efficient GMM estimator 

 
Dependent variable 

PCM 
(1) (2) (3) (4) (5) 

 (i) (ii) (ii) (ii) (ii) 
Market Share    0.0645 

 (0.0537) 
  0.1044** 
 (0.0526) 

  0.0106 
 (0.0512) 

  0.0932* 
 (0.0510) 

 

HHIt    -0.8307 
 (0.5700) 

-0.6405 
 (0.5174) 

Lab_prodt   1.3143*** 
 (0.2625) 

  1.2282*** 
(0.2294) 

  2.019*** 
 (0.4185) 

  1.3308*** 
 (0.2355) 

  1.3303*** 
 (0.2352) 

Lab_prodt * HHIt   0.8836 
 (1.5636) 

  2.2227 
 (1.6341) 

  0.4836 
 (1.7180) 

  1.5994 
 (1.6717) 

  1.8188 
 (1.6424) 

OPENt -0.0548 
 (0.0771) 

-0.0274 
 (0.0671) 

-0.1588 
 (0.3787) 

-0.1694** 
 (0.0806) 

-0.1627** 
 (0.0796) 

OPENt * HHIt -2.1993*** 
 (0.5621) 

-2.1186*** 
  (0.4390) 

-0.5276 
 (0.3281) 

-0.5213 
 (0.8498) 

-0.6443 
 (0.8225) 

GFVt -2.9852*** 
 (0.6987) 

-5.5417*** 
 (1.1276) 

-5.9517*** 
 (1.8748) 

-5.9488*** 
 (1.2176) 

-6.0753*** 
 (1.2150) 

GFVt-1 -0.2382 
 (0.1864) 

-1.6709*** 
 (0.3681) 

-1.1391*** 
 (0.4054) 

-1.7508*** 
 (0.4376) 

-1.7338*** 
 (0.4211) 

ACQVt   2.6488*** 
 (0.7934) 

  1.1439*** 
 (0.3762) 

  2.7265*** 
 (0.7220) 

  1.1404*** 
 (0.4077) 

  1.2336*** 
 (0.3887) 

ACQVt-1 -0.2707** 
 (0.1165) 

-0.0350 
 (0.1247) 

  0.2813 
 (0.1686) 

-0.0767 
 (0.1229) 

-0.0648 
 (0.1205) 

GFVt * HHIt 57.8938*** 
(11.8930) 

94.6443*** 
 (17.5091) 

 97.2347*** 
(23.2648) 

99.5845*** 
(20.0814) 

99.3252*** 
(19.7836) 

ACQVt * HHIt   7.9058 
 (7.3258) 

14.8475*** 
 (5.7016) 

-2.7962 
 (5.6924) 

15.5610*** 
 (5.7073) 

13.3526*** 
 (4.8839) 

Kort -0.0001 
 (0.0001) 

-0.0002 
 (0.0001) 

-0.0001 
 (0.0001) 

-0.0002 
 (0.0001) 

-0.0002 
 (0.0001) 

Turbulencet -0.0048 
 (0.0275) 

-0.0300 
 (0.0338) 

-0.0487** 
 (0.0203) 

-0.0572** 
 (0.0283) 

-0.0595** 
 (0.0277) 

Ass_areat -0.0031 
 (0.0027) 

-0.0024 
 (0.0028) 

-0.00037 
 (0.0020) 

-0.0023 
 (0.0027) 

-0.0023 
 (0.0027) 

Foreign -0.0639*** 
 (0.0098) 

-0.0532*** 
 (0.0089) 

-0.0425*** 
 (0.0055) 

-0.0532*** 
 (0.0080) 

-0.0510*** 
 (0.0074) 

3-digit industry 
dummies      

Number 
observations 69042 70197 70197 68617 68617 

Number of plants 25756 25874 25874 25718 25718 
Hansen’s J test 
over-identifying 
restrictions  
(p-value) 

 
0.1584 

 

 
0.4930 

 

 
0.2219 

 

 
0.4803 

 

 
0.3866 

Standard errors are in brackets. Specification (i) does not consider plant expansions, specifications (ii) 
do so at the regional level. 
Variables instrumented: Lab_prodt, Lab_prodt * HHIt, MSt, (HHIt), OPENt * HHIt, GFVt, ACQVt, 
GFVt * HHIt , ACQVt * HHIt .    
Instruments: Lab_prodt-1, Lab_prodt-1*HHIt-1, kort, kort-1, OPENt-1, turbulencet, foreignt, ass_areat, 
MSt-1, HHIt-1, (HHIt-2), GFVt-1, GFVt-1 * HHIt-1, GFVt-2, ACQVt-1, ACQVt-2, ACQVt-1 * HHIt-1 , MESt, 
GROWTHOUTt, CDRt, and the time dummies (and industry dummies where indicated). 
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Turning now to comment the impact of FDI on price-cost margins, we can see from 
table 1 that greenfield-FDI has a negative impact on the price-cost margins, and this 
impact is significant at the 1% level in the contemporaneous term across all 
specifications, whilst the lagged term results to be negative and significant at the 1% 
only when plant expansions are accounted for (in column (1) the lag of greenfield is 
negative but insignificant).  
Acquisition-FDI, on the other hand, has the contemporaneous term positive and 
significant at the 1% across all specifications, while the lagged term is insignificant 
except in column (1) — where plants expansions are not accounted for — and the 
term is negative. Nevertheless, given that the term ACQ at time t-1 is of lower 
magnitude in absolute value than the contemporaneous term, in all specifications the 
long-run multiplier is found to be positive and significant. 
This is a striking evidence in support of proposition 1 in our theoretical model, where 
we claimed that the impact of FDI on the host country’s firms’ profitability is 
expected to be different according to the mode of entry: while FDI via acquisition is 
expected to have a positive impact, FDI via greenfield should show a negative impact. 
In other words a dichotomy emerges clearly between greenfield and acquisition FDI: 
greenfield FDI by adding new productive capacity acts as a disciplining device on the 
competition environment of incumbents firms; acquisition-FDI instead contributes to 
create a more concentrated market structure and therefore increases the profitability of 
the rival firms (or outside firms).34  
 
The interaction term of GF with Herfindahl index is positive (and of quite big 
magnitude) and significant at the 1% level across all specifications, indicating that as 
we move towards more concentrated industries the negative impact of greenfield 
investment on price-cost margins diminishes, meaning that the pro-competitive effect 
of GF FDI on margins is non-linear in the degree of concentration. This fact that for 
more concentrated industries the disciplining effect of GF FDI on margins is 
substantially reduced could be probably explained because the new foreign entrant has 
to compete with well-established firms in oligopolistic markets, and it is more 
difficult to erode their position or to break their collusive agreements. 
We can calculate the critical level of concentration at which there is a turning point in 
this non-linear relationship between margins and greenfield FDI. For specification (2) 
this critical value is 0.059, and it implies that below this level of HHI the impact of 
GF on profitability is negative, beyond it is positive.35  
                                                 
34 Another possible explanation for the positive impact of international mergers and acquisitions on the 
host country’s plants is the existence of spillovers effects due to the superior technology introduced by 
the foreign ownership, which is what Sembenelli and Siotis (2002) claim to find for Spain, at least for 
R&D-intensive industries. They claim that given that Spanish concerns typically lag behind in 
technology, the MNEs investing in Spain have superior technology advantages that can be transferred 
to them. The case of the UK is slightly different, because while British plants may benefit from positive 
technological spillovers stemming from US (the major investor in the country), Japanese or some EU 
MNEs (like Germany, Sweden or Switzerland, considered to have in general superior technology than 
the British one), the FDI from other countries might instead occur for the sourcing hypothesis, i.e. to 
absorb the technical capabilities in the UK, and thus no positive spillovers occur in this case since the 
foreign concerns are learning from the domestic ones. This issue deserves further investigation by 
disentangling the impact of FDI according to its source country. 
35  The critical concentration level is found by setting equal to zero the following partial derivative: 
∂PCM/∂GFV=–5.5417+94.6443*CR. Although the value of 0.059 may appear to be low, from Table 3 
we can see that this value is the double of the median HHI across all industries. We calculated the 
critical concentration value for all the other specifications and the values are all converging in the range 
of 0.059-0.061. Only specification (1) presents a different value of 0.051, and this reflects once again 
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The interaction term of ACQ with Herfindahl index instead shows a positive sign 
(significant at the 1% level) only in columns (2), (4) and (5) The fact that the impact 
of acquisition-FDI on profitability becomes stronger for more concentrated industries 
it could be due to firms profiting more from the increased concentration of the market 
structure following a wave of M&A, or/and because technology spillovers are quicker 
and easier to spread when there is a reduced number of firms that are more likely to be 
interconnected (either through collusion agreements or mutual surveillance of the 
respective moves typical of oligopolistic markets). However, as we will also see later 
in comparing the results for domestic plants and for fixed-effects IV regressions, it is 
not possible to draw a robust conclusion about the existence of a non-linear 
relationship in the degree of concentration for the acquistion-FDI. 
 
As additional control variables we included the capital-output ratio, turbulence, and 
the dummies foreign and assisted area.  
Capital-output ratio captures differences across plants in capital intensities. This 
variable should be positively related to profitability, given that higher investment in 
capital generally means higher technology levels involved in production and 
consequently it proxies barriers to entry. As we will see later, its sign is not robust 
across specifications, and estimation methods, but it is always insignificant. 
The variable turbulence has the right negative sign but is significant only in columns 
(3)-(5). 
The dummy foreign, which controls for the foreign ownership of every plant existing 
at a certain point in time, is negative and significant at the 1% or 5% level. The same 
result is found in Sembenelli & Siotis (2002), although they also include two lags of 
the dummy and find that while the contemporaneous effect given by the dummy at 
time t is negative and significant, the long-run multiplier turns out to be 
insignificantly different from zero. We also experimented with the inclusion of the 
lags, but the results were not robust across specification, with the long run coefficient 
sometimes being negative and significant, sometimes insignificant. We therefore not 
report them. We find these results quite puzzling though, and probably worth more 
investigation in future research.36

The dummy assisted area captures whether the plant is located in an area receiving 
government support for its development. The coefficient is negative as expected, but 
it turns out to be significant only in specification (2) where only the market share is 
included. 
 
In order to check the robustness of our results, i.e. control if the results are not mainly 
driven by the different characteristics of MNEs compared to the domestic concerns, 
we want to re-run some of the regressions as in Table 1 only on domestic plants, to 
see if FDI has the same impact on them as the one resulting when all plants in the 
economy are considered. Table 2 presents such regressions.37

                                                                                                                                            
the different repartition between ACQ and GF FDI: being higher the proportion of GF in specification 
(1) compared to the others, the turning point in which the impact of GF FDI on margins becomes 
positive happens for a lower degree of concentration, compensating in this way the lower proportion of 
ACQ FDI. 
36  The inclusion of lags for the dummy foreign did not alter qualitatively the other results. 
37  In the Appendix we compare the structure and performance of domestic vs. foreign plants and we 
find that in terms of price-cost margins they are very similar. Instead, foreign plants employ more than 
the double number of people and pay higher wages (evaluated both at the mean and median) than 
domestic plants. Foreign plants report real gross output and real value added that are at least three times 
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In Table 2 (and also in Table 10 in the Appendix), we report only the specifications 
that account for plant expansions because the definition adopted to disentangle 
greenfield and acquisition gives more weight to acquisition FDI and from the 
statistical reports on FDI by UN or national governments the majority of FDI occurs 
through non-greenfield FDI, so these specifications are the ones that offers a more 
realistic picture of the apportionment between greenfield and acquisition-FDI. If this 
is the case, we can consider the coefficients in column (2) probably more reliable than 
(1), although the main results about the impact of trade and FDI on margins are intact 
also for specification (1). 
Comparing column (2) in Table 1 with column (1) in Table 2, we can see that they are 
qualitatively very similar, even in terms of value of coefficients, only the coefficients 
of OPEN, and OPEN interacted have opposite signs in some specifications, but are 
insignificant so statistically not different from zero. The coefficient of market share is 
even more significant in Table 1 than in Table 2, (1% level instead of 5%). Instead, 
from the comparison between column (3) in Table 1 and column (2) in Table 2 it 
emerges that all the main results hold, except the interaction term OPEN*HHI which 
is negative in both tables, but significant (at the 1% level) only for the domestic 
plants; and the lagged term of the acquisition-FDI is positive in both specifications but 
significant only for the domestic plants (at the 1% level). The same considerations 
hold for the other specifications in the tables: only minor differences emerge and in 
general when the coefficients are significant they are very similar. 
 
About the other control variables, we find the same results as before: the dummy 
assisted area is always negative and in some specification now it turns out significant; 
turbulence appears now in some specifications as positive, but when it is significant is 
always negative as expected and capital-output ratio is always insignificant.  
 
All in all, also for domestic plants we cannot draw a robust conclusion about the 
existence of an imports-as-market discipline, since the sign of either OPEN or 
OPEN*HHI now is positive (but insignificant) in all specifications but (2), where both 
coefficients are negative and only the interacted term is significant. Also the 
significance of the coefficients changes, and in columns (4) and (5), for example, 
neither OPEN nor OPEN interacted with the concentration index are significant. 
However, the impact of FDI, with its dichotomy in greenfield and non greenfield, on 
profitability of domestic firms is similar to the one on profitability of all plants, if not 
even reinforced by the positive sign and significance (at the 1% level) of the lagged 
term ACQ, which was found insignificant (and in some columns even negative) in 
Table 1. Also for domestic plants we find a non-linear relationship in the degree of 
concentration in the impact of greenfield-FDI on profitability: the turning point is in 
the range 0.058-0.061 of the Herfindahl index, and is in line with what found before: 
for industries with an Herfindahl index below this range, GF FDI has a negative 

                                                                                                                                            
as high (both at the mean and median values) as the domestic plants. The market share for the average 
foreign plant is higher than that of the average domestic plant, and the median for the former is exactly 
the double of the latter. The difference in terms of capital-output ratio shows that the median value is 
higher for foreign firms, but the mean is higher for domestic concerns, although the standard deviation 
is around four times higher as well, meaning that the heterogeneity in terms of capital intensity is much 
more evident for the domestic firms than for the foreign ones, which show notably less dispersion. The 
same heterogeneity in domestic plants is found for labour productivity: whilst foreign plants have a 
higher median labour productivity, domestic plants have a higher mean labour productivity but also a 
much higher standard deviation (11.54) compared to that of foreign plants (0.26). See Table 8. 
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impact, which turns positive if the industry has a degree of concentration above this 
range. 
 

Table 2- Impact of Greenfield-FDI vs. Acquisitions-FDI on Domestic 
Plants Using Efficient GMM Estimator 

 
Dependent 

variable PCM 

 
(1) 

 
(2) 

 
(3) 

 
(4) 

 
(5) 

 (ii) (ii) (ii) (ii) (ii) 
Market Share    0.2208*** 

 (0.0827) 
  0.0703 
 (0.0502) 

  0.2530*** 
 (0.0806) 

  0.0961** 
 (0.0462) 

 

HHIt   -1.4130** 
 (0.6641) 

-0.7828 
 (0.6264) 

-0.6509 
 (0.6639) 

Lab_prodt   1.4723*** 
 (0.3141) 

  2.0860*** 
 (0.4590) 

  1.5852*** 
 (0.3151) 

  2.0807*** 
 (0.4524) 

  1.6585*** 
 (0.3208) 

Lab_prodt * HHIt   0.6733 
 (1.7788) 

-1.1875 
 (1.8757) 

-0.7220 
 (1.7159) 

-1.8399 
 (1.7172) 

 -0.0905 
 (1.8271) 

OPENt   0.1077 
 (0.0855) 

-0.0071 
 (0.1103) 

-0.1513* 
 (0.0920) 

-0.2304 
 (0.2299) 

  0.0375 
 (0.1596) 

OPENt * HHIt -2.1394*** 
 (0.5612) 

-0.5639** 
 (0.2423) 

  0.5277 
 (0.9690) 

  0.8800 
 (1.1463) 

-0.5672 
 (1.1826) 

GFVt -5.4657*** 
 (1.3647) 

-5.3622*** 
 (1.8959) 

-5.5844*** 
 (1.4122) 

-4.5105** 
 (1.9364) 

-5.6224*** 
 (1.6091) 

GFVt-1 -1.8504*** 
 (0.4941) 

-1.1180** 
(0.5027) 

-1.8336*** 
 (0.5546) 

-0.9329* 
 (0.5210) 

-1.7940*** 
 (0.5050) 

ACQVt   1.1500*** 
 (0.4309) 

  1.8015*** 
 (0.6680) 

  0.9033** 
 (0.4471) 

  2.1747*** 
 (0.7323) 

  1.0419*** 
 (0.4040) 

ACQVt-1 -0.1291 
 (0.0929) 

  0.2490*** 
 (0.0757) 

-0.1726 
 (0.1066) 

  0.3143*** 
 (0.0914) 

-0.2310** 
 (0.9289) 

GFVt * HHIt  94.5436*** 
(22.9322) 

 87.3231*** 
(24.5073) 

 93.3879*** 
(24.2025) 

 78.0819*** 
(24.5096) 

 91.0876*** 
 (26.0297) 

ACQVt * HHIt  17.5851*** 
 (6.8588) 

-1.1831 
 (4.2900) 

 20.4330*** 
 (6.5940) 

-0.3612 
 (4.0503) 

 20.8267*** 
 (4.7984) 

Kort -0.0002 
 (0.0001) 

-0.0001 
 (0.0001) 

-0.0002 
 (0.0001) 

-0.0001 
 (0.0001) 

-0.0001 
 (0.0001) 

Turbulencet   0.03521 
 (0.0391) 

-0.0326* 
 (0.0195) 

  0.0042 
 (0.0296) 

-0.0328* 
 (0.0180) 

  0.0351 
 (0.0367) 

Ass_areat -0.0077*** 
 (0.0028) 

-0.0026 
 (0.0019) 

-0.0067** 
 (0.0028) 

-0.0022 
 (0.0019) 

-0.0087*** 
 (0.0033) 

Number 
observations 56290 56290 54962 54962 55384 

3-digit indus. 
dummies      

Number of plants 21949 21949 21801 21801 21890 
Hansen’s J Test 
over-identifying 
restrictions  
(p-value) 

 
0.5540 

 
0.4073 

 
0.2624 

 
0.3128 

 
0.3526 

 

Standard errors are in brackets. All the specifications consider plant expansions at the regional level.  
Variables instrumented: Lab_prodt, Lab_prodt * HHIt, MSt, (HHIt), OPENt * HHIt, GFVt, ACQVt, 
GFVt * HHIt , ACQVt * HHIt .    
Instruments: Lab_prodt-1, Lab_prodt-1*HHIt-1, kort, kort-1, OPENt-1, turbulencet, ass_areat, MSt-1, HHIt-

1, (HHIt-2), GFVt-1, GFVt-1 * HHIt-1, GFVt-2, ACQVt-1, ACQVt-2, ACQVt-1 * HHIt-1 , MESt, 
GROWTHOUTt, CDRt, time dummies and industry dummies (where indicated). 
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We also experimented with alternative specifications of the price-cost margin 
equation. In particular, we tried to include also a dummy capturing whether the plant 
was single or part of multi-plant enterprise, and a dummy signalling whether the plant 
had received any form of government support (for the programmes LINK, SMART, 
SPUR, Regional Selective Assistance, Enterprise Grants, and Benchmarking) during 
the years 1980-2001 (period for which we had this information availability), but both 
dummies resulted insignificant.  
Notice also that we tried to omit the labour productivity, and the impact of FDI on 
price-cost margins was very robust, keeping the negative and significant coefficient 
for greenfield-FDI, and the positive and significant coefficient for acquisition-FDI, 
the only major difference being that the term OPEN became positive and significant 
and its interaction with Herfindahl index negative and significant. 
 
As a further robustness check, we estimated equation (2) with the two-step fixed-
effects IV panel estimator, whose results are reported in the Appendix, both for all 
plants and domestic plants.  
There are three main differences between these sets of results and what we have 
already commented on. The first is that using fixed-effects IV panel estimator 
produces a positive coefficient for the lagged term of greenfield FDI, and this is 
statistically significant and robust across specifications, whilst using the GMM this 
term resulted always negative and significant. However, also for the fixed effects 
case, the long-run impact of greenfield FDI on price-cost margins is negative, being 
the coefficient of the lagged term lower in absolute value than the coefficient for the 
contemporaneous term. So this difference in the ‘adjustment process’ over time of the 
impact of GF FDI on margins does not affect the main conclusions already drawn. A 
comforting result is also that even using fixed-effects we find the same turning point 
in the non-linear relationship between greenfield FDI and profitability as in the GMM 
estimation: this coincides with a value of the Herfindahl index in the range 0.058-
0.062 for the specifications considering all plants, whereas it is higher for the 
specifications with domestic plants only (0.066-0.074). 
The second main difference is that the impact of acquisition-FDI on profitability 
appears to be non-linear in the degree of industry concentration, being the term 
ACQ*HHI negative with different levels of significance, but quite robust across 
specifications. This contrasts with the inconclusiveness we had seen in case of GMM 
estimation, where we could not draw a clear-cut conclusion about the existence of a 
non-linear relationship in the degree of concentration between margins and 
acquisition-FDI. If the fixed-effects estimator was estimating the ‘true’ relationship 
between price-cost margins and acquisition FDI, then the turning point for this non-
linear relationship would be 0.18-0.22 for all plants, and 0.19-0.23 for domestic 
plants. In other words, below these ranges of industry concentration the impact of 
acquisition-FDI would be positive, above them would become negative. The reason 
being that for very concentrated markets with less players an international move to 
acquire or merge with an existing firm could make the others worse off because it 
substantially changes the balance of powers and/or hinder possible collusive 
behaviours. 
The last, and perhaps more ‘disturbing’ difference, is the result about the coefficients 
of the market share: both in Table 9 and in Table 10 they are negative. In case of all 
plants, market share is negative and significant only in column (1), which we consider 
the less realistic specification in any case, but in case of domestic plants the 
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coefficient appears always significant. So in this sense the fixed-effects estimation 
tells a story that is less compatible with the theory-based economic priors. A plausible 
econometric explanation for this finding could be the choice of the instruments. When 
using IV estimators the estimated coefficients are very much sensitive to the choice of 
the instruments. Since we made the choice of keeping the same instruments across 
methodologies, it could be that what were good instruments for the GMM are not for 
the FE (even if the Sargan’s test is satisfied). We did not experiment enough in this 
sense, because we were afraid of forcing the results by selecting on purpose 
instruments ad hoc, whereas we privileged the instruments homogeneity to prove the 
consistency in the results on the main variables of interest, i.e. FDI and trade.  
For the other control variables the same considerations as before hold, the only thing 
worth noting is the dummy assisted area which becomes always significant in the 
regressions on domestic plants, whereas in the regressions on all plants it is just 
negative but insignificant (see Table 9 and Table 10). 
 
Summing up, this evidence points to the same remarks we have done for table 1 and 
2: the mode of entry of FDI is an important determinant of the relationship between 
profitability and FDI. While greenfield-FDI has a negative impact on profitability of 
plants, acquisition FDI rises price-cost margins. However, at least the relationship 
involving greenfield-FDI is non-linear in the degree of concentration, given that for 
more concentrated industries the pro-competitive impact of GF becomes less and less 
important, and for some critical value of HHI greenfield investment will eventually 
have a positive effect on profitability. The same cannot be said for acquisition-FDI, 
since there is no robust evidence about the existence of a non-linearity in the degree of 
concentration. 
 
 
V – Conclusions and Further Research. 
 
In this paper we study the impact of trade and inward FDI on profitability of UK 
manufacturing plants for the period 1991-2001. 
It is the first paper that uses plant-level data for such an issue, and it is also the first 
who uses UK data given that no other empirical work has addressed this issue using 
UK data at different levels of aggregation (firms or industry data). 
Given the issue of selection based on profitability in the literature on the productivity-
survival link, we think that a direct investigation of the profitability issue is important, 
since profitability and productivity are probably correlated, but productivity is just 
one of the idiosyncratic factors affecting profitability and the current literature has 
focussed on the productivity aspect only. So we believe that this could be the start of a 
possible avenue for future research, where both productivity and profitability are 
taken into account. 
We contributed to the literature on the effects of inward FDI in a number of ways. We 
first provided a theoretical framework for predicting a differential impact of 
greenfield-FDI and acquisition-FDI on the host country’s firms’ profitability. We 
showed that this impact is expected to be negative in case of greenfield-FDI since it 
adds new productive capacity to the host country, and therefore enhances the 
competition between incumbents plants, reducing their margins. The impact on profits 
should instead be positive in case of acquisition-FDI because when international 
mergers and acquisitions occur the outside firms benefit from them thanks to the 
resulting increased concentration in the market. 
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We then tested this prediction empirically and we found that it is strongly supported 
by the data, using two different estimation techniques (efficient GMM with clustering 
correction and fixed-effects IV estimator), for different specifications of the 
estimating equation (e.g. controlling for industry effects, including only market share 
or Herfindahl index or both), and even allowing for two alternative definitions of 
greenfield vs. acquisition-FDI (with and without plant expansions at the regional level 
taken into account)  
Disentangling the effects of FDI on price-cost margins is not a trivial issue given that 
the composition of FDI can be quite diverse, with greenfield and brownfield 
investment having completely different characteristics and implications for the host 
country. It is therefore important to distinguish between them when evaluating the 
impact of FDI, otherwise opposing effects could cancel out and give a false picture of 
what really is going on. In this respect we claim that the mode of entry of FDI is an 
important determinant of the relationship between profitability and FDI because 
depending on the mode of entry the market structure can be affected, making FDI 
endogenous to profitability. To tackle the issue of endogeneity we have used 
appropriate econometric techniques, namely fixed-effects instrumental-variables panel 
estimators and generalised method of moments estimator. 
When unearthening the impact of greenfield vs. non-greenfield FDI, it turns out that 
in fact they have opposing effects: greenfield FDI dampens price-cost margins, whilst 
acquisition FDI does increase them. So the disciplining effect that enhances 
competition is found only for greenfield-FDI, which is however linked to profitability 
in a non-linear way, consequently beyond a critical level of concentration in the range 
of 0.059-0.061 the effects on margins are reversed. This reaffirms the idea that market 
structure is a crucial variable in analysing the impact of FDI.  
Instead we did not find a robust support for the existence of a non-linear relationship 
in the degree of market concentration between acquisition-FDI and margins. 
 
Another important result from this analysis is that we do not find a robust support for 
the import-as-market discipline hypothesis. In the same way we cannot draw clear 
conclusions about the presence of a non-linear relationship in the degree of 
concentration between imports and margins. This contrasts with the theoretical 
predictions, but it is also often found in the literature as mentioned in section I. For 
example, the only other study available that analyses the impact of both FDI and trade 
on price-cost margins is Co (2001) for US industries. Using the same variable OPEN 
for trade as we do, she finds a positive coefficient, significant at the 10% and 
consistent across different specifications, and a negative and significant coefficient for 
the interaction of OPEN with the index of concentration. 
Apart from the possible explanations usually advanced in the literature, like the 
collusion between importers and domestic producers, or the positive effect on 
profitability due to imports enhancing the product differentiation, we think that this 
could be taken as evidence of the fact that countries like the UK or the US, where 
trade liberalisation is not a recent episode, do not show anymore a great sensitivity to 
changes in the balance of trade, since their markets are already relatively open and 
integrated. In the same way it could also be that the upsurge in foreign ownership is 
driving part of the trade. Obviously, instead, in the case of developing countries 
opening up their borders for the first time, liberalisation has a much stronger impact 
on the degree of competitiveness (see e.g. Krishna and Mitra, 1998, in the case of 
India or Levinsohn, 1993, in the case of Turkey). Consistent with this are also the 
results found in Turner (1980) for the early 70s in the UK, which refer to the 
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immediate post-liberalisation period where significant tariff reductions were 
experienced. 
 
Finally, when regressing price-cost margins on a set of variables, the traditional 
literature has failed to identify what effects are at work (efficiency vs. price effects). 
We attempt to do so by augmenting the profit equation with the level of labour 
productivity of plants, to control for different efficiency levels. We hope to capture in 
this way the extent to which, all other things being equal, increases in productivity or 
efficiency are translated in lower costs that are passed onto consumers leaving 
margins unaffected, or indeed make the plants more profitable. This issue does not 
seem to have been addressed before in studies of price-cost margins. What we find is 
that the price effect in general prevails over the efficiency effect. We think however 
that this was just a very raw attempt to account for efficiency effects, and more 
research should be devoted into this issue. One suggestion for direction of further 
research (in which we are already moving) is to calculate a relative measure of 
productivity dividing the sample in at least three size bands (large, medium and small 
plants) and then calculate a ratio for each plant for the relative productivity of the 
plant with respect to the average productivity of all those plants in the same band size 
that belong to the same industry.  
Other suggestions for further research (which again we are exploring in the outgoing 
research) are to use information on the source nationality of the foreign affiliates, 
arranged in four macro-areas (EU, US, South-East Asia and rest of the world) to 
partition FDI in these 4 macro-regions in order to test if the disciplining impact on 
price-cost margins is different according to the source country. As explained in 
footnote 34, given that the technology level of firms originating from different 
countries can be quite different, also their impact on domestic plants through 
productivity and profitability spillovers can be quite diverse.  
Another issue worth exploring is to incorporate the data on the platform-exporting 
FDI from the FAME database to control for the fact that foreign MNEs in the UK 
might not impact on domestic firms’ profitability if they export to neighbouring 
countries most of the output produced in the UK. 
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Appendix: Data 
 
The data used in this study (except imports and exports) are taken from the 
longitudinal micro-databases held at ONS (Office for National Statistics). In particular 
we use a plant-level version of the ARD (Annual Respondents Business Inquiry 
Database) whose detailed description can be found in Harris (2002). The dataset we 
use includes only manufacturing plants and it is unbalanced. Total number of plants 
for the period considered is 98,508.  
For a discussion of the advantages, from both a methodological and economic point of 
view, of using plant-level (i.e. local productive unit) data instead of establishment (i.e. 
reporting unit) data see Harris (op. cit.), where a meticulous description of the sample 
weighting used is also given. The calculation of sample weights for each 
establishment (or plant) is of utmost importance because it ensures that the data used 
reflect adequately the underlying distribution in the population.38

Data were deflated to real values using 4-digit producer price indices for outputs and 
inputs. 
Data on imports and exports are at four-digit industry level (SIC rev. 1992) and were 
calculated from the OECD trade statistics39.  
 
 
Table 3 presents some descriptive statistics for the variables used.  
Table 4 and Table 5 present the distribution of the observations by year and by 2-digit 
industry. 
Table 6 shows the evolution over time of the occurrences of both greenfield and 
acquisition FDI. Figure 2 and Figure 3 plot these numbers in graphs, with FDI 
calculated without and with plant expansions respectively. Table 7 presents the 
occurrences of greenfield FDI vs. acquisitions by 2-digit industry. 
Table 8 compares domestic and foreign plants with respect to the most important 
plant-level variables related to performance and structure. 
Table 9 and Table 10 report the estimations using fixed-effects instrumental variable 
panel estimator.  
Table 11 compares the baseline specification (with only market share and using the 
definition of greenfield vs. acquisition FDI that accounts for plant expansions at the 
regional level) for the case in which OPEN is treated as exogenous with the case in 
which is treated as endogenous. This is done for both domestic and all plants, using 
the GMM estimator. 
Finally, in Table 12 we report the average markup calculated from the average price-
cost margins over all plants by 2-digit industry and taking the values of the price-cost 
margins so obtained for the extreme years 1991 and 2001 and averaging them out. 

                                                 
38  Using unweighted establishment data would produce statistics that are significantly biased towards 
large plants (see Harris, op. cit., p. 321). 
39  We thank Mauro Pisu for providing us this dataset. 
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Table 3 – Descriptive Statistics of Main Variables 

 
Variables Mean St. Dev. 1st pct. Median 99th pct Obs. 
Price-Cost Margins (PCM) 0.1556 0.1606 -0.2097 0.1321 0.6491 242516 
4-digit HH index (HHI) 0.0626 0.0985 0.0014 0.0295 0.5277 241964 
Total FDI (FDI) 0.0379 0.0555 0 0.0175 0.2587 242516 
Greenfield FDI (GFV)* 0.0118 0.0328 0 0.0064 0.1576 242516 
Greenfield FDI (GFV)** 0.0102 0.0256 0 0.0013 0.1149 242516 
Acquisition FDI (ACQV)* 0.0198 0.0396 0 0.0042 0.1806 242516 
Acquisition FDI (ACQV)** 0.0277 0.0457 0 0.0109 0.2182 242516 
Imp/(Imp+Exp)  (OPEN) 0.5080 0.2907 0.0871 0.5130 0.9034 237737 
Capital-output ratio (kor) 0.3178 6.5886 0.0000 0.0910 2.1507 238153 
Labour produc. (lab_prod) 0.0434 10.6547 -0.0166 0.0172 0.1096 242274 
dummy Foreign (foreign) 0.1482 0.3553 0.0000 0.0000 1.000 242516 
Min. efficient scale (MES) 53.830 200.098 0.8969 20.777 602.779 242516 
turbulence 0.2194 0.0919 0 0.2032 0.5000 241999 
Output growth (growthout) 1.7496 86.5047 -0.6974 -0.0036 9.0820 123599 
Dummy assisted area 0.3628 0.4808 0 0 1 242496 
Market share (MS) 0.0558 0.0999 0.0001 0.0156 0.4834 242516 
Cost disadvantage ratio 1.1431 20.5075 -0.1503 0.8978 2.1975 242493 
Variables PCM, kor, lab-prod, and foreign are at plant-level. The remainder variables are at 4-digit 
industry level. * refers to the definition of greenfield and non-greenfield investment that does not 
consider plant expansions. ** refers to GF and ACQ FDI accounting for plant expansions 

 
 
 
 
 

Table 4 – Observations Count by Year 
Year Observations  
1991 23725 
1992 23051 
1993 20244 
1994 25085 
1995 26928 
1996 20400 
1997 18164 
1998 20472 
1999 22232 
2000 20823 
2001 21392 
Total 242516 
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Table 5 – Observations Count by 2-digit Industry 

 
Industry Observations Industry Observations 

15 - Food & 
beverages. 

36507 26 – Other non-metallic 
mineral products 

22106 

16 – Tobacco  
 

321 27 – Basic metals  
 

6415 

17 – Textiles 
 

10866 28 - Fabricated metal 
products 

20060 

18 – Wearing apparel, 
fur manu. 

8161 29 –Machinery and 
equipment 

22054 

19 – Leather and 
leather products 

2416 30 – Office machinery 
and computers 

2807 

20 – Wood and wood 
products 

4667 31 – Electrical machinery 
and apparatus 

9160 

21 – Pulp, paper & 
paper products 

7137 32 – Radio, TV and 
communication equipme. 

4414 

22 - Publishing, print., 
& recorded media 

23954 33 – Medical, precision, 
and optical instruments 

8421 

23 – Coke, refined 
petrol. & nuclear fuel 

543 34 –Motor vehicles, 
trailers and semi-trailers 

7129 

24 – Chemicals, man-
made fibres 

15684 35 – Other transport 
equipment 

4520 

25 – Rubber and 
plastic products  

13542 36 – Furniture and 
manufacturing N.E.C. 

11632 

 
 

Table 6 – Number of FDI Occurrences per Year  
(Manufacturing Sector) 

 
 Greenfield 

occurrences (i) 
Acquisition 
occurrences (i) 

Greenfield 
occurrences (ii)

Acquisition 
occurrences (ii) 

1991 266 283 266 283 
1992 189 217 97 309 
1993 156 191 81 266 
1994 1159 103 541 721 
1995 1080 113 315 878 
1996 915 509 351 1073 
1997 838 217 215 840 
1998 626 377 554 449 
1999 803 316 745 374 
2000 530 494 350 674 
2001 826 1026 431 1421 
Sub-total 7388 3846 3946 7288 
Total FDI 11234 11234 
FDI occurrences of type (i) refer to GF and ACQ FDI without considering plant expansions. Type (ii) 
considers plant expansions at the regional level. 
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Figure 2 – Evolution of Plant-level Greenfield vs. Acquisition FDI in 

the UK (1991-2001) with no Plant Expansions 
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Figure 3 - Evolution of Plant-level Greenfield vs. Acquisition FDI in 
the UK (1991-2001) with Region-based Plant Expansions 
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Table 7 – Number of FDI Occurrences by 2-digit Industry 
(Manufacturing Sector) 

 
UK SIC 1992 code Greenfield 

occurrences 
(i) 

Acquisition 
occurrences 
(i) 

Greenfield 
occurrences 
(ii) 

Acquisition 
occurrences 
(ii) 

15 - Food & beverages. 
 563 389 231 723 
16 – Tobacco  
 10 N.A. N.A. 15 
17 – Textiles 
 139 95 81 152 
18 – Wearing apparel, fur 
manu. 92 40 36 96 
19 – Leather and leather 
products N.A 10 N.A 12 
20 – Wood and wood 
products 34 33 17 50 
21 – Pulp, paper & paper 
products 263 177 137 304 
22 - Publishing, print., & 
recorded media 462 357 207 611 
23 – Coke, refined petrol. 
& nuclear fuel 68 N.A 51 22 
24 – Chemicals, man-made 
fibres 1239 476 592 1124 
25 – Rubber and plastic 
products  381 233 240 375 
26 – Other non-metallic 
mineral products 639 314 236 712 
27 – Basic metals  
 139 116 76 181 
28 - Fabricated metal 
products 416 232 267 383 
29 –Machinery and 
equipment 982 456 570 867 
30 – Office machinery and 
computers 287 66 156 197 
31 – Electrical machinery 
and apparatus 394 196 238 352 
32 – Radio, TV and 
communication equipment 249 103 160 192 
33 – Medical, precision, 
and optical instruments 397 176 276 298 
34 –Motor vehicles, trailers 
and semi-trailers 271 181 156 293 
35 – Other transport 
equipment 202 92 126 168 
36 – Furniture and 
manufacturing N.E.C. 152 94 85 161 
Sub-total 7388 3846 3946 7288 
Total FDI 11234 11234 
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Table 8 – Structure and Performance of Domestic vs. Foreign Plants 
 
 Domestic plants Foreign plants 
Variable Mean St. dev. Median Obs. Mean St. dev. Median Obs. 
Price-cost 
margin 
 

 
0.1565 

 
0.161 

 
0.1332 

 
206,570 

 
0.1507 

 
0.1560 

 
0.1260 

 
35,938 

Employment 
 
 

 
93.91 

 
232.66 

 
31.00 

 
206,570 

 
187.39 

 
465.72 

 
68.00 

 
35,938 

Labour 
Productivity* 
 

 
0.0458 

 
11.54 

 
0.0166 

 
206,352 

 
0.0300 

 
0.2590 

 
0.0215 

 
35,914 

Real gross 
output * 
 

 
7.49 

 
37.94 

 
1.58 

 
206,557 

 
25.90 

 
110.71 

 
5.41 

 
35,936 

Real value 
added* 
 

 
2.21 

 
17.27 

 
0.4693 

 
206,557 

 
6.16 

 
29.06 

 
1.20 

 
35,936 

Market 
share 
 

 
0.0533 

 
0.0986 

 
0.0137 

 
206,570 

 
0.0699 

 
0.1061 

 
0.0265 

 
35,938 

Capital-
Output ratio 
 

 
0.3270 

 
7.1011 

 
0.0899 

 
202,693 

 
0.2623 

 
1.7618 

 
0.0980 

 
35,938 

Real payroll 
cost per 
employee* 

 
0.0139 

 
0.0369 

 
0.0133 

 
206,352 

 
0.0172 

 
0.0100 

 
0.0167 

 
35,914 

* in millions pounds at constant 1990’s prices. 
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Table 9 - Impact of Greenfield-FDI vs. Acquisitions-FDI Using Fixed-
Effects (within) IV Panel on All Plants 

 
Dependent 

variable PCM 
(1) (2) (3) (4) 

 (i) (ii) (ii) (ii) 
Market Share  -0.2314*** 

 (0.0663) 
-0.0094 
 (0.0869) 

-0.1174 
 (0.0933) 

 

HHIt     0.4122 
 (0.3814) 

  0.2373 
 (0.3891) 

Lab_prodt   2.3300*** 
 (0.4946) 

  0.9572 
 (0.6384) 

  1.2589* 
 (0.6771) 

  1.4121** 
 (0.6932) 

Lab_prodt * HHIt -3.6544** 
 (1.7222) 

  1.5889 
 (2.0204) 

  0.5757 
 (2.3383) 

-0.4560 
 (2.4145) 

OPENt -0.0157 
 (0.0399) 

-0.1348** 
 (0.0609) 

-0.1947 
 (0.1938) 

-0.2673 
 (0.2129) 

OPENt * HHIt   0.2193 
 (0.2301) 

  1.0921*** 
 (0.3915) 

  1.2169 
 (1.2491) 

  1.7023 
 (1.3763) 

GFVt -1.1973*** 
 (0.4639) 

-3.4162*** 
 (1.1900) 

-2.8156*** 
 (1.0832) 

-2.4279** 
 (1.2134) 

GFVt-1   0.3565*** 
 (0.1250) 

  0.3435*** 
 (0.1125) 

  0.3688*** 
 (0.1177) 

  0.3823*** 
 (0.1210) 

ACQVt   4.5040*** 
 (0.9203) 

  4.3594*** 
 (1.1218) 

  5.3116*** 
 (1.9973) 

  5.8869*** 
 (2.2109) 

ACQVt-1 -0.3362*** 
 (0.0754) 

-0.0998 
 (0.0800) 

-0.1497* 
 (0.0776) 

-0.1732* 
 (0.0907) 

GFVt * HHIt 14.9314*** 
 (5.9467) 

58.9509*** 
(19.0503) 

45.2030*** 
(17.2982) 

 41.1509** 
(18.8946) 

ACQVt * HHIt -20.0925*** 
 (4.0572) 

-19.7729*** 
 (5.0240) 

-29.4485*** 
(10.3398) 

-32.3523*** 
(11.5096) 

Kort   0.0002 
 (0.0001) 

-0.00003 
 (0.0002) 

  0.00003 
 (0.0002) 

  0.00002 
 (0.0002) 

Turbulencet -0.0136 
 (0.0112) 

-0.0626*** 
 (0.0222) 

-0.0711** 
 (0.0284) 

-0.0737** 
 (0.2971) 

Ass_areat -0.0029 
 (0.0034) 

-0.0065 
 (0.0045) 

-0.0050 
 (0.0047) 

-0.0044 
 (0.0050) 

Foreign -0.0440*** 
 (0.0108) 

-0.0636*** 
 (0.0178) 

-0.0522** 
 (0.0247) 

-0.0583** 
 (0.0266) 

3-digit industry 
dummies 

    

Number 
observations 70197 70197 69094 69094 

Number of plants 25874 25874 25801 25801 
Sargan’s test over-
identifying 
restrictions  
(p-value) 

 
0.8125 

 
0.9542 

 
0.8825 

 
0.8871 

Standard errors are in brackets. Specification (i) does not consider plant expansions; 
specifications (ii) do so at the regional level. 
Variables instrumented: Lab_prodt, Lab_prodt * HHIt, MSt, (HHIt), OPENt * HHIt, 
GFVt, ACQVt, GFVt * HHIt , ACQVt * HHIt .    
Instruments: Lab_prodt-1, Lab_prodt-1*HHIt-1, kort, kort-1, OPENt-1, turbulencet, 
foreignt, ass_areat, MSt-1, HHIt-1, (HHIt-2), GFVt-1, GFVt-1 * HHIt-1, GFVt-2, ACQVt-1, 
ACQVt-2, ACQVt-1 * HHIt-1 , MESt, GROWTHOUTt, CDRt, and the time dummies 
(and industry dummies where indicated). 
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Table 10 - Impact of Greenfield- vs. Acquisitions-FDI Using Fixed-
Effects (within) IV Panel on Domestic Plants 

Dependent 
variable 

PCM 

 
(1) 

 
(2) 

 
(3) 

 
(4) 

 (ii) (ii) (ii) (ii) 
Market 
Share  

-0.0996* 
 (0.0541) 

-0.1373*** 
 (0.0526) 

-0.1941*** 
 (0.0576) 

 

HHIt    0.0702 
 (0.1894) 

  0.1644 
 (0.1883) 

-0.1718 
 (0.2678) 

Lab_prodt   2.0536*** 
 (0.3636) 

  2.5119*** 
 (0.3324) 

  2.6253*** 
 (0.3224) 

2.5353*** 
 (0.4536) 

Lab_prodt * 
HHIt

-0.0329 
 (1.0010) 

-1.2567 
 (0.9535) 

-1.4815 
 (0.9072) 

-2.2078* 
 (1.2668) 

OPENt -0.0084 
 (0.0247) 

-0.0093 
 (0.0620) 

-0.0019 
 (0.0618) 

-0.0917 
 (0.1001) 

OPENt * 
HHIt

0.0088 
 (0.1443) 

  0.0199 
 (0.3710) 

-0.0218 
 (0.3706) 

  0.5753 
 (0.6581) 

GFVt -1.5204** 
 (0.6009) 

-1.0527* 
 (0.5482) 

-0.6144 
 (0.4829) 

-0.9005 
 (0.8464) 

GFVt-1   0.2751*** 
 (0.0788) 

  0.2397*** 
 (0.0747) 

  0.1949*** 
 (0.0665) 

0.2672*** 
 (0.0892) 

ACQVt   0.9215*** 
 (0.3449) 

  1.1023*** 
 (0.3690) 

  1.1477*** 
 (0.3701) 

  1.9006* 
 (1.0316) 

ACQVt-1   0.0229 
 (0.0609) 

-0.0055 
 (0.0592) 

-0.0400 
 (0.0526) 

-0.0073 
(0.0757) 

GFVt * HHIt 23.1764*** 
 (8.6863) 

14.2618* 
 (7.9109) 

  8.4601 
 (6.6272) 

13.1486 
 (12.3540) 

ACQVt * 
HHIt

-4.0862** 
 (1.7231) 

-5.7840*** 
 (2.0325) 

-6.1430*** 
 (2.0578) 

-9.6413* 
 (5.1770) 

Kort   0.0001 
 (0.0001) 

  0.0001* 
 (0.0001) 

  0.0002** 
 (0.0001) 

  0.0001 
 (0.0001) 

Turbulencet -0.0174* 
 (0.0100) 

-0.0116 
 (0.0101) 

-0.0052 
 (0.0094) 

-0.0134 
 (0.0127) 

Ass_areat -0.0065*** 
 (0.0025) 

-0.0070*** 
 (0.0024) 

-0.0066*** 
 (0.0023) 

-0.0066** 
 (0.0027) 

3-digit 
industry 
dummies 

   
 

 

Number 
observations 

56290 55251 55251 55384 

Number of 
plants 21949 21850 21850 21890 

Sargan’s test 
over-
identifying 
restrictions  
(p-value) 

 
0.3518 

 
0.6371 

 
0.6303 

 
0.5973 

Standard errors are in brackets. All the specifications consider plant 
expansions at the regional level.  
Variables instrumented: Lab_prodt, Lab_prodt * HHIt, MSt, (HHIt), 
OPENt * HHIt, GFVt, ACQVt, GFVt * HHIt , ACQVt * HHIt .    
Instruments: Lab_prodt-1, Lab_prodt-1*HHIt-1, kort, kort-1, OPENt-1, 
turbulencet, ass_areat, MSt-1, HHIt-1, (HHIt-2), GFVt-1, GFVt-1 * HHIt-1, 
GFVt-2, ACQVt-1, ACQVt-2, ACQVt-1 * HHIt-1 , MESt, GROWTHOUTt, 
CDRt, and the time dummies (and industry dummies where indicated). 
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Table 11 - OPEN Endogenous and Exogenous: 
Does it Make a Difference? 

Dependent variable 
PCM 

Exogenous Endogenous Exogenous Endogenous 

 All plants Domestic plants 
Market Share    0.0181 

 (0.0316) 
  0.1044** 
 (0.0526) 

  0.0791* 
 (0.0421) 

  0.0703 
 (0.0502) 

HHIt     
Lab_prodt   2.1362*** 

 (0.3371) 
  1.2282*** 
(0.2294) 

  2.1274*** 
 (0.4411) 

  2.0860*** 
 (0.4590) 

Lab_prodt * HHIt   0.1488 
 (1.5965) 

  2.2227 
 (1.6341) 

-1.1762 
 (1.8330) 

-1.1875 
 (1.8757) 

OPENt   0.0798* 
 (0.0447) 

-0.0274 
 (0.0671) 

  0.0708* 
 (0.0363) 

-0.0071 
 (0.1103) 

OPENt * HHIt -0.6194** 
 (0.2901) 

-2.1186*** 
  (0.4390) 

-0.5787** 
 (0.2358) 

-0.5639** 
 (0.2423) 

GFVt -6.1831*** 
 (1.8346) 

-5.5417*** 
 (1.1276) 

-5.5263*** 
 (1.8403) 

-5.3622*** 
 (1.8959) 

GFVt-1 -1.2224*** 
 (0.4549) 

-1.6709*** 
 (0.3681) 

-1.1499** 
(0.4977) 

-1.1180** 
(0.5027) 

ACQVt   2.4822*** 
 (0.6152) 

  1.1439*** 
 (0.3762) 

  1.6314** 
 (0.6423) 

  1.8015*** 
 (0.6680) 

ACQVt-1   0.2244 
 (0.1465) 

-0.0350 
 (0.1247) 

  0.2050** 
 (0.0804) 

  0.2490*** 
 (0.0757) 

GFVt * HHIt  97.0162*** 
 (24.7711) 

94.6443*** 
 (17.5091) 

 86.1410*** 
(24.6375) 

 87.3231*** 
(24.5073) 

ACQVt * HHIt   0.1509 
 (3.5665) 

14.8475*** 
 (5.7016) 

-0.1540 
 (3.7059) 

-1.1831 
 (4.2900) 

Kort -0.0001 
 (0.0001) 

-0.0002 
 (0.0001) 

-0.0001 
 (0.0001) 

-0.0001 
 (0.0001) 

Turbulencet -0.0557*** 
 (0.0205) 

-0.0300 
 (0.0338) 

-0.0353* 
 (0.0194) 

-0.0326* 
 (0.0195) 

Ass_areat -0.0007 
 (0.0019) 

-0.0024 
 (0.0028) 

-0.0029 
 (0.0019) 

-0.0026 
 (0.0019) 

Foreign -0.0440*** 
 (0.0056) 

-0.0532*** 
 (0.0089)   

Number 
observations 70351 70197 56424 56290 

Number of plants 25910 25874 21989 21949 
Hansen’s J test 
over-identifying 
restrictions  
(p-value) 

 
0.8766 

 

 
0.4930 

 

 
0.4938 

 
0.4073 

The estimation method is the efficient GMM with cluster correction. Standard errors are 
in brackets. All the specifications consider plant expansions at the regional level, and 3-
digit industry dummies. 
Variables instrumented: Lab_prodt, Lab_prodt * HHIt, MSt, (HHIt), OPENt * HHIt, 
GFVt, ACQVt, GFVt * HHIt , ACQVt * HHIt .    
Instruments: Lab_prodt-1, Lab_prodt-1*HHIt-1, kort, kort-1, OPENt-1, turbulencet, 
foreignt, ass_areat, MSt-1, HHIt-1, (HHIt-2), GFVt-1, GFVt-1 * HHIt-1, GFVt-2, ACQVt-1, 
ACQVt-2, ACQVt-1 * HHIt-1 , MESt, GROWTHOUTt, CDRt, and the time dummies. 

 
 
 
 

 41



Table 12 – Average Markup by 2-digit Industry in the UK 
(1991-2001) 

 
Industry Average 

Markup 
Industry Average 

Markup 
15 - Food & 
beverages. 

 
1.292 

26 – Other non-metallic 
mineral products 1.265 

16 – Tobacco  
 

 
1.164 

27 – Basic metals  
 1.256 

17 – Textiles 
 

 
1.304 

28 - Fabricated metal 
products 1.356 

18 – Wearing apparel, 
fur manu. 

 
1.297 

29 –Machinery and 
equipment 1.309 

19 – Leather and 
leather products 

 
1.302 

30 – Office machinery and 
computers 1.330 

20 – Wood and wood 
products 

 
1.247 

31 – Electrical machinery 
and apparatus 1.316 

21 – Pulp, paper & 
paper products 

 
1.285 

32 – Radio, TV and 
communication equipme. 1.284 

22 - Publishing, print., 
& recorded media 

 
1.475 

33 – Medical, precision, 
and optical instruments 1.335 

23 – Coke, refined 
petrol. & nuclear fuel 

 
1.242 

34 –Motor vehicles, trailers 
and semi-trailers 1.236 

24 – Chemicals, man-
made fibres 

 
1.294 

35 – Other transport 
equipment 1.341 

25 – Rubber and 
plastic products  

 
1.310 

36 – Furniture and 
manufacturing N.E.C. 1.314 

The average over the period 1991-2001 was simply calculated by averaging the markup values for each 
industry calculated at the two points in time 1991 and 2001 
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