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Abstract 

The economic crisis of 2008 sparked an expansion of state aid in the EU and elsewhere. 

Despite the proclaimed return of industrial policy (Wade, 2012) state aid provided by EU 

Member States remains at a historically low level which is partly explained by the unique 

institutional arrangement in the EU which empowers the European Commission to 

monitor and restrict state aid activities of Member States. Making use of European state 

aid statistics over the period 1995-2011 this paper employs an augmented macro-

economic export function to empirically investigate the relationship between state aid 

for the manufacturing sector and Member States’ export performance. With 

manufacturing value added exports serving as proxy for export performance, the model 

suggests that a 10% increase in manufacturing aid increases exports by 0.44% (OLS) to 

0.9% (IV). For the EU as a whole, the latter estimate implies that an additional aid 

programme for the manufacturing sector worth EUR 1 million would leads to an increase 

of manufacturing value added exports of EUR 1.85 million. We also find mild support for 

the hypothesis that state aid has a stronger effect on exports when provided by 

countries with high government effectiveness.  
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1 Introduction 

The loss of manufacturing jobs over the past two and a half decades revived the debate on industrial 

policy in Europe. This debate gained momentum due to the economic crisis of 2008 and the 

unresolved problems of the euro area. The fact that Member States which have maintained a larger 

manufacturing base fared better after the crisis intensified the concerns about the declining role of 

manufacturing in the European economy. In general, the painful bursting of real estate bubbles and 

the ongoing crisis of the financial sector nurtured doubts in the market’s universal ability to bring 

about an efficient allocation of resources in the economy. The growing awareness that markets are 

not all-powerful leaves a potentially greater role for government to influence or even shape the 

structure of the economy and it was no surprise that the crisis prompted the usual call for public 

intervention. Coupled with the long-term structural shifts out of the manufacturing sector, industrial 

policy targeted at the manufacturing sector seems to be the order of the day
1
. 

At the same time, industrial policy is still regarded with considerable scepticism in Europe due to 

rather disappointing experiences with industrial policies in the 1960s and 1970s. Large, selective and 

often ill-designed backward-looking subsidies to ailing firms and sunset industries earned industrial 

policy a bad name (Crafts, 2010). These disappointing policy experiments, together with the 

internationalisation of the European economy starting in the 1980s (Owen, 2012) and the arrival of 

the “Washington Consensus”, induced a paradigm shift in the way industrial policy is conducted in 

Europe. Public interventions in favour of specific firms and sector was increasingly replaced by 

framework polices and “horizontal” policies. Despite the often heralded return (Wade, 2012) and 

renaissance (Reiner, 2012) of industrial policy, state aid provided by Member States to industry and 

services is at a historical low level. While subsidies amounted to about 2% of EU GDP during the 

1980s (European Commission, 2011) this figure went down to about 1% in the 1990s and is currently 

less than half a per cent. 

In this paper we exploit data on state aid granted to the manufacturing sector by 27 EU Member 

States over the period 1995 to 2011 to investigate the impact of subsidies on exports. The focus on 

the effect of state aid to manufacturing on the sector’s export performance is grounded in the fact 

that exports reflects international competitiveness which is a primary objective of the EU’s industrial 

policy strategy (European Commission, 2010; European Commission 2012). We confine the analysis 

to the manufacturing sector because it accounts for the bulk of Member States’ exports. Given the 

high tradeability of manufacturing subsidies and other industrial policy incentives for the 

manufacturing sector are likely to be also targeting exports. Hence, we also see a relation between 

our analysis and the Mill test. A subsidy passes the Mill test if it is granted only temporarily to new 

firms and nascent industries if it results in generating new or additional exports (see for example 

Kemp, 1960; Harrison and Rodriguez-Clare, 2010). 

Obviously, the impact of subsidies on various economic indicators depends on the way the public 

support is provided. It does matter which firms and in which industries receive subsidies and a 

common criticism of industrial policy is that government lack the knowledge for successfully ‘picking 

winners’, i.e. that government failure is likely due to insufficient information (e.g. Pack and 

Saggi, 2006; Harrison and Rodriguez-Clare, 2010). Even if governments knew which firms and 

                                                           
1
 Industrial policy is not necessarily equivalent to manufacturing policy. Many proponents of industrial policy 

are eager to emphasise that industrial policy is to be understood more broadly, potentially targeting any 

economic activity or sector with high growth prospects (e.g. Rodrik, 2008). 
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industries should be supported, the actual allocation of public funds is strongly influences by vested 

interests. Hence, the provision of subsidies is often more dependent on political considerations and 

the bargaining power of individual firms or industries than economic objectives. Typically incumbent 

firms and established industries are more active in rent seeking and also more successful in their 

lobbying activities for public support than nascent industries. Therefore, in many Member States 

subsidies are often granted primarily to large (and sometimes ailing) firms and ‘sunset industries’ as 

evidenced in 2008 when large amounts of subsidies were handed to carmakers all over Europe 

(Hufbauer and Stephenson, 2009; Francois and Stöllinger, 2009). The capture of industrial policy by 

vested interests implies a form a government failure and is a major argument against the provision of 

state aid (e.g. Naudé, 2010). If government failures were pervasive in Member States and subsidies 

are just windfalls gains for firms, we should find no or even a negative effect of manufacturing aid on 

exports.  

Looking for a final verdict on whether state aid is supportive of competitiveness would be an elusive 

quest. Therefore, our objective is more modest and we intend to shed light on the question whether 

state aid to the manufacturing sector in the way it was provided by Member States between 1995 

and 2011 has had a measurable impact on sector-level export performance. The central hypothesis 

which we test in our empirical model, which is embedded in a macro-economic export function for 

the manufacturing sector, is that state aid is an adequate policy tool for Member States to foster 

manufacturing exports. We also test for two additional hypothesis which are that the marginal effect 

of manufacturing aid on exports is declining with the amount of aid provided and may eventually 

turn negative (hypothesis 2) and that the more effective governments also provide ‘better’ aid, in the 

sense that the aid provided has a stronger impact on export performance (hypothesis 3).  

The paper is structured as follows. Section 2 briefly reviews parts of the related literature. Section 3 

discusses the data followed by the presentation of the empirical strategy in Section 4. The empirical 

results are presented in Section 5, supplemented with some robustness checks in Section 6. Policy 

implications are provided in the concluding Section 7. 

2 Related Literature 

The literature on the use of state aid as the classical tool of industrial policy is vast. The empirical 

literature on state aid is scarce. There is no shortage in theoretical arguments in favour of state aid 

support for firms in particular circumstances. All these arguments have in common that they rely on 

some sort of market imperfections or ‘system failures’ if viewed from a structuralist perspective 

(Warwick, 2013).  

One such market imperfection particularly relevant for international competitiveness is the existence 

of (Marshallian) intra-industry externalities and the resulting possibility of latent comparative 

advantages
2
. If industries differ with regard to the strength of such externalities, countries that 

manage to specialise in industries with strong externalities will benefit in terms of higher productivity 

                                                           
2
  Marshallian externalities may arise from the availability of a skilled labour pool, availability of specialised 

inputs or availability of the appropriate infrastructure (Marshall, 1920; Fujita and Thisse, 2002). In the 

presence of intra-industry spillovers the productivity of an industry increases with its size and this will result 

in the agglomeration of economic activity in individual industries in specific cities, regions or countries 

(Harrison and Rodriguez-Clare, 2010) 
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and wages. Importantly, the existence of inter-industry externalities may give rise to multiple 

equilibria and a situation where a country is trapped in an unfavourable specialisation in industries 

without externalities (low equilibrium). Importantly, a country may end up in such a low equilibrium 

even though it actually has a ‘latent’ comparative advantage in industries with high spillovers, that is, 

if the opportunity cost of the high-spillover generating goods is lower than the international price of 

that good if were able to reap the externalities (see e.g. Harrison and Rodriguez-Clare, 2010). The 

reason why latent comparative advantages arise is that the pattern of specialisation is determined by 

current cost structures and not the cost structure prevailing in a country if it were to reap the 

externalities in the advanced industry. Turning a latent comparative advantage into a ‘manifest’ 

comparative advantage builds a case for a targeted industrial policy, in the tradition of the infant 

industry argument
3
. Such externalities are also at the core of cluster policies, a currently very popular 

variant of industrial policy in Europe. 

The classical infant industry argument demand subsidies (or tariff protection) to be temporary and 

any industry must finally survive international competition on its own. The requirement that an 

industry is finally viable without government support and generates exports is known as the Mill test 

(Harrison and Rodriguez-Clare, 2010). A related but stricter test is the Bastable test which requires 

that the cumulative net benefits of industrial policy exceed the cumulative cost of the intervention 

(Melitz, 2005, Harrison and Rodriguez-Clare, 2010). We cannot empirically test the Mill-Bastable 

criterion because we have no information on which firms or industries received subsidies and when 

the subsidies where terminated. However, a positive relationship between aid to the manufacturing 

sector and manufacturing exports would point in this direction as European state aid rules do not 

allow for continued government support for individual firms.    

The existence of externalities may not be limited to specific-sectors. If externalities also spread 

across industry spillovers then the expansion of industries that are the source of such spillovers lead 

to higher wages and welfare in the economy. This is for example the case of early learning-by-doing 

models (Succar, 1987; Young, 1991). If particular industries that generate high inter-industry 

spillovers can be identified, supporting such industries with subsidies may again be welfare 

enhancing. In this case, sector-specific targeting is economically rationale even though the country 

has no latent comparative advantage in that industry. In other words, industrial policy goes against 

comparative advantage because the gains of additional externalities outweigh the costs of 

specialising in industries that lack comparative advantages. 

Another case in favour of state aid with the explicit objective of increasing a country’s export 

performance is brought forward by strategic trade theory. The target of strategic trade policy
4
 is to 

capture large export market shares in oligopolistic (imperfectly competitive) industries. Governments 

                                                           
3
  It should be noted that there is a series of difficulties associated with such industrial policy interventions. 

First of all, it is not easy to evaluate the extent of such spillover, which leads to the difficulty of ‘picking 

winners’, i.e. the eligible industries, which is a ubiquitous problem for industrial policy (see for example 

Hausmann and Rodrik, 2006). Moreover, the size of spillovers is not necessarily intrinsic to an industry but 

depends on the way production is organised in any particular industry (Rodriguez-Clare, 2007). Therefore 

the scope for externalities in any particular industry may vary considerably across countries depending on a 

number of factors such as endowments or technological capacities. 
4
  Strategic trade policy refers specifically to the governments potential to influence the relative positions of 

rivalling firms in oligopolistic markets by influencing their reaction functions while industries may be 

considered to be of strategic importance for a wide array of reasons including economic rents but also 

externalities and non-economic reasons such as national independence. 
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can intervene in international competition by offering subsidies, e.g. R&D subsidies, to their domestic 

producer. If the government can credibly commit itself to such a policy, they can influence the 

market outcome in an oligopolistic market to the advantage of their domestic producer. This is 

because from the viewpoint of the firms, the R&D subsidy represents a reduction of costs and will 

lead to a larger market share. In such a strategic game the optimal R&D subsidy, i.e. the subsidy that 

maximises domestic rents, puts the domestic producer in a position where it gains a market share 

identical to that of the leader firms in an asymmetric Stackelberg leader-follower type oligopoly 

(Brander and Spencer, 1983)
5
.  

Despite the plethora of reasons that may justify state aid support
6
 there is little empirical work on 

the effects of state aid on exports. A notable exception is a policy note by Aghion, Boulanger and 

Cohen (2011) in which sector-specific state aid provided by EU Member States is related to the 

Member States shares in total EU exports. Making use of country-level data for 15 EU Member States 

for the period 1995-2007 they find positive effects of sector-specific aid on export performance. 

Moreover, in their empirical model state aid is interacted with a proxy for the development of 

financial markets (private credit). From the resulting negative coefficient of this interaction term the 

authors deduct that a substitutive relationship between state aid and financial market development, 

i.e. that state aid is more effective in countries with less developed financial markets.  

Our paper is similar to the contribution of Aghion, Boulanger and Cohen (2011) as we draw on the 

same data source for the state aid data and we are interested in the impact of state aid on exports 

though we make use of data for the EU-27 over the period 1995-2011 instead of limiting the analysis 

to the EU-15
7
. Also we use (real) value added exports instead of gross exports as the dependent 

variable since we are interested mainly in the impact of state aid on the domestic value added that is 

exported (see Johnson and Noguera, 2012). Most importantly, we embed our regression model in a 

macro-economic export function and therefore include a set of control variables such as the real 

exchange rate and foreign GDP.  

In contrast to Aghion, Boulanger and Cohen (2011) who investigate the effects of sector-specific aid 

on exports (which in a European context mainly covers rescue and restructuring aid to firms from 

very diverse sectors such as banks, airlines or shipyards), we are interested in the effects of 

‘manufacturing aid’ which includes sector-specific aid to the manufacturing sector and a number of 

‘horizontal’ aid categories which can be assumed to be attributable mainly to the manufacturing 

sector such as R&D aid
8
 or commerce, export and internationalisation aid. Our focus on 

manufacturing aid stems from the fact that we want to investigate whether state aid support, in the 

form and to the extent that it is currently provided by EU Member States, is conducive to the export 

performance of the manufacturing sector.  

                                                           
5
   The strategic trade policy has predominantly been modelled as industrial policy in the form of R&D 

subsidies despite the fact that in international competition for global market shares direct export subsidies 

would be more efficient. The reason for this is that subsidies contingent on export sales are prohibited by 

WTO rules (Brander and Spencer, 1983). 
6
  For a more comprehensive overview of theoretical considerations of industrial policy see Cohen (2011), 

Warwick (2013) and Harrison and Rodriguez-Clare (2010). 
7
  It may be noted that the significant results of sector-specific aid found by Aghion, Boulanger and 

Cohen (2011) in the non-linear model for the EU-15 are found when using the full sample of EU Member 

State. 
8
  In the EU about 80% of total business R&D is undertaken by manufacturing firms (see e.g. Stöllinger et al., 

forthcoming) 
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With respect to the focus on the manufacturing sector our paper is also related to Gual and Jódar 

(2006). Arguing that the majority of horizontal aid provided by Member States is de facto sectoral aid 

to the manufacturing sector, these authors analyse the effects of manufacturing aid (as a share of 

value added) on total factor productivity (TFP) growth for a sample of eleven Member States over 

the period 1995-2003. They introduce state aid in an endogenous growth model as one of the 

potential factors that affect a country’s steady-state equilibrium (in addition to the frontier growth 

rate and a catch-up term). Controlling for potential endogeneity of state aid by using political 

indicators as instruments they find a positive effect of aid to the manufacturing sector on the TFP 

growth. They conclude that their results challenge the conventional wisdom that the efficiency 

justification for sector-specific state aid is weak.  

Midelfart-Knarvik and Overman (2002) investigate the effects of the EU’s Structural Funds and on the 

location decision of firms. While their focus is on the provision of EU aid funds, they also include 

selected types of national state aid (e.g. R&D aid or aid to small and medium enterprises) in their 

regression but do not find any significant effects of Member States’ state aid programmes on the 

relocation of firms.  

The effect of state aid on firm performance has also been investigated at the firm level. For example, 

using a large sample of Belgian firms Buts and Jegers (2013), find that firms receiving state aid 

experience subsequent gains in their market shares with a time lag of two years. There is also a 

number of papers that estimate the impact of specific aid programmes on firm performance. The 

careful study by Criscuolo et al. (2012) test for causal effects of a regional aid programme in the UK 

make use of exogenous changes in the eligibility of UK regions for the aid programme as an 

identification strategy. Their estimates point towards positive treatment effect of the regional aid 

programme on employment, investment and net entry of firms though they do not find effects on 

TFP. Moreover, the positive effects of the programme are confined to smaller whereas for larger 

firms no significant effects are found. Badinger and Url (2012) assess the impact of export credit 

guarantees issued by the Austrian export credit agency on the export performance of a cross section 

of Austrian firms. They find economically large and statistically significant effect on the export 

performance of firms receiving export credit guarantees  

Our interest, however, is broader in scope as we are interested in the relationship between state aid 

to the manufacturing sector in general and export performance (in value added terms) at the 

country-level. As is generally the case, results found at the firm level do not necessarily translate to 

the industry or country level. Potentially, positive effects on the performance of firms receiving state 

aid could be counteracted by negative impacts on other firms. Hence, neither productivity nor the 

export performance is necessarily improved even if there are firm level effects. Because we are 

interested in a cross-country comparison of EU Member State our analysis is also performed at the 

country level. The downside of this aggregate approach is that it is very difficult to come up with a 

compelling identification strategy for the effects of state aid. The only possibility to argue for causal 

effects is the use of instrumental variables as will be discussed in the next section.  
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3 Data 

3.1 Data description and general features of state aid by Member States 

We draw our data from a variety of international data sources. The most important of these data 

sources are the State Aid Scoreboard of the European Commission
9
 and the World Input-Output 

database (WIOD).  

One of the unique institutional features of the European Union is that the sovereign governments of 

all EU Member States agreed to have their state aid activities restricted and monitored by the 

European Commission. All state aid measures provided by EU Member States have to comply with EU 

competition law which also include detailed rules on state aid. In particular, governments are not 

allowed to grant aid that distorts or threatens to distort competition and affect trade between 

Member States
10

. The state aid rules also imply that, in principle, all aid measures of Member States 

have to be notified ex ante to the Commission. Importantly, the Commission is also empowered to 

prohibit planned aid measures or programmes of Member States. The control of state aid of 

sovereign governments is obviously a delicate issue and the European Commission has shown a large 

degree of pragmatism in this respect (Doleys, 2012). 

This general prohibition of trade distorting trade aid is qualified by a number of exceptions and 

additional considerations. For example aid may be considered compatible with the Single market if it 

is related to a project of common European interest. Moreover, not all state aid is necessarily trade 

distorting. Indeed, in the case of most aid programmes that aim at ‘horizontal’ objectives (‘horizontal 

aid’) the European Commission assumes a priori that these are not trade distorting, if they comply 

with the conditions laid out in the Commission’s General Block Exemption regulation
11

, which is why 

such aid programmes are exempted from the ex-ante notification obligation. Horizontal aid includes 

for example R&D aid or aid for training measures. The Commission is more sceptical about sector-

specific aid which is more and more limited to certain rescue and restructuring aid. The European 

Commission’s preference for horizontal state aid is founded in the belief that horizontal aid is less 

distortive to competition than sectoral aid (Friederiszick et al., 2006) and that it contributes to the 

Commission’s own market-correcting or redistributive policy goals and is therefore linked to an 

objective of ‘common interest’ (Blauberger, 2008). This preference for horizontal aid on the side of 

the Commission has significant impact on the type of state aid provided by Member States – or at 

least the way it is notified. The overwhelming majority of EU state aid is currently provided in the 

form of horizontal aid with 90% of state aid being notified under some block exemption scheme 

(Szczepanski, 2013).
.
 

The notification requirement for Member States’ state aid implies that there is systematic 

information on Member States state aid activities. The information on actual aid amount is published 

at an annual level and according to ‘objective’ in the case of horizontal aid and according to broad 

sectors in the case of sector-specific aid.  

                                                           
9
  See: http://ec.europa.eu/competition/state_aid/studies_reports/studies_reports.html 

10
  Article 107 of the Treaty on the Functioning of the European Union (TFEU). 

11
  Such conditions include for example limits to the maximum amount of aid which is typically defined as a 

percentage of the eligible project costs. 
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We make use of the state aid data for the 27 EU Member States for the period 1995-2011 published 

in the EU State Aid Scoreboard (expressed in real Euros with the base year 2010). When using the 

data a couple of important aspects concerning the scope, definition and compilation of state aid have 

to be taken into account. First of all it is essential that the data from the State Aid Scoreboard State 

contains exclusively aid that is provided and notified by Member States. Aid that is provided out of 

the EU budget through the EU Cohesion and Structural Funds is not included. Secondly, only ‘specific’ 

measures by governments are considered as state aid. General measures for the economy and in 

particular general tax regulations do not fulfil this criterion of specifity. A theoretical example may 

illustrate this point. A tax exemption for a particular company from the corporate tax constitutes 

state aid. A general reduction of corporate tax rate or even the abolition of the corporate tax in a 

country would not constitute a state aid measure. Thirdly, since state aid comes in different forms 

and shape, including outright grants, tax breaks, state guarantees at preferential fees, subsidised 

loans etc., all the State Aid Scoreboards reports aid figures in terms of the ‘aid element’ contained in 

the respective aid measure. For example, the aid element of a grant is 100%, i.e. the full amount of 

the grant while for an interest-free loan the aid element would be lower than the nominal loan 

amount, amounting to the interest payments that would accrue for a loan provided at market 

interest rates. Fourth, while certain horizontal aid programmes are exempted from the ex-ante 

notification requirement, the actual aid amounts paid out of these programmes still need to be 

notified to the Commission (ex post information sheets) and are hence included in the aid figures of 

the State Aid Scoreboard. In contrast, so-called ‘de-minimis’ aid, that is, aid meaures not exceeding 

EUR 200,000 is not considered to threaten competition and therefore does not constitute state aid 

Hence, de-minimis aid is not included in the state aid figures (see European Commission, 2008a). 

Fifth, in 2008 the European Commission temporarily introduced additional state aid rules as a 

reaction to the economic crisis. For the real economy, some state aid rules where relaxed under the 

so-called ‘Temporary Framework’. Aid granted under the Temporary Framework which was 

terminated by the end of 2011 is accounted for separately in the State Aid Scoreboard. 

Unfortunately, for the crisis-related aid to the real economy no break-up by sector or objectives is 

available which is why we do not include the state aid provided under the Temporary Framework in 

our econometric work
12

.  

Figure 1 provides an overview of the state aid to industry and services
13

 provided by Member States 

between 1995 and 2011, differentiating between non-crisis aid and aid provided under the 

Temporary Framework.  

  

                                                           
12

  In addition the Temporary Framework specific state aid rules for the financial sector were established. Aid 

granted to the financial sector was much more important than aid granted to the real economy amounting 

to more than EUR 5 trillion or 40% of EU GDP (Szczepanski, 2013). 
13

  State aid to industry and services exclude aid provided to agriculture and fishery as well as aid to the railway 

sector. 
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Figure 1: State Aid to industry and Services provided by EU Member States, 1995-2011 

 

Note: Figures exclude crisis-related aid to the financial sector. The value for France in 1997 excludes the EUR 18 billion state aid to Crédit 

Lyonnais and crises-related aid to the financial sector over the period 2008-2011. Amounts refer to the aid element (or gross grant 

equivalent in the case of guarantees and loans) contained in the state aid measure. 

Source: European Commission State Aid Scoreboard, Eurostat. 

 

The combined state aid to industry and services of all EU Member States dropped from about EUR 70 

billion to EUR 58 billion (including aid provided under the Temporary Framework) in 2011. This 

declined trend in state aid is more pronounced when state aid relative to GDP is considered, which 

went down from 0.74% of GDP in 1995 to 0.46% in 2011. This indicates that state aid in the EU is at 

historic low levels. For comparison during the 1980s state aid to industry and services provided by EU 

Member States amounted to approximately 2% of EU GDP. This marked drop in the amounts of state 

aid is partly owed to frustrations with disappointing outcomes of active state aid policy but was also 

induced by a strengthening of state aid rules by the Commission. In general, industrial policy in the 

form of state aid came increasingly out of fashion and the policy focus shifted towards market-

oriented measures such as changes in product and labour market regulations and privatisations 

which Wade (2012) has described as a weakening of the ‘interventionist priors’.  

Despite the fact that state aid levels are at a historic low in the EU it should be stressed that in an 

international comparison Member States still appear to be active providers of aid. Judged by WTO 

notifications of subsidies EU Members States’ state aid amounts exceed that of the US by a factor of 

six (Buigues and Sekkat, 2011). 

3.2 Overview of state aid to the manufacturing sector 

Having examined the general characteristics of European state aid we can turn to our variable of 

interest, i.e. state aid to the manufacturing sector which is a subset of total state aid. 

Unfortunately, the European Commission does not publish data on general aid to the manufacturing 

sector anymore. It had done so until 2006 although accompanied by the note that “data on aid to 
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manufacturing may be overestimated”
14

. The reason for this is that the Commission used to include 

various types of horizontal aid into the calculation of aid to the manufacturing because most 

horizontal aid can be assumed to be targeted at the manufacturing sector (see also Gual and 

Jódar, 2006). So the allocation of most horizontal aid measures is based on an assumption not actual 

data since horizontal state aid data by sector is not available.  

Regional aid, which is quantitatively important, is sometimes considered an aid category by itself (see 

Szczepanski, 2013). However, in its current State Aid Scoreboard publications the Commission 

includes regional aid in the horizontal aid measures
15

. This seems justified as investment promotion 

schemes (often designed at attract foreign firms, i.e. ‘FDI promotion schemes’) are primarily targeted 

at the manufacturing sector. We therefore include regional aid in our definition of manufacturing aid. 

In addition to the sector-specific aid to the manufacturing sector our measure of manufacturing aid 

includes the following horizontal aid categories: commercialisation, export and internationalisation 

aid (‘internationalisation aid’); R&D aid; risk capital aid; aid to small and medium enterprises (‘SME 

aid’); environmental aid; regional aid and employment aid and training aid. By adding sector-specific 

and horizontal aid together we align ourselves with Midelfart-Knarvik and Overman (2002) who point 

out that after all the effects of sector-specific and horizontal aid may not be that different and that in 

principle both can be distortionary. 

Figure 2: Comparison of the manufacturing aid by EU member states , 2000-2006 

 

Source: European Commission State Aid Scoreboard, various editions of European State Aid Scoreboard Report, author’s own calculations. 

Our definition of manufacturing aid leads to very similar values as those reported in State Aid 

Scoreboard between 2000 and 2006. This is shown in Figure 2 which by plotting the manufacturing 

                                                           
14

  See for example European Commission (2008b) 
15

  See http://ec.europa.eu/competition/state_aid/studies_reports/expenditure.html#3. 
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aid of Member States resulting from our definition against those reported in various State Aid 

Scoreboards between 2000 and 2006. This makes as confident that our data for manufacturing aid 

coincides with that used by the Commission until 2006. 

Table 1 shows the average annual amounts of state aid to the manufacturing sector over the sample 

period provided by Member States. For the EU-27, aid to the manufacturing sector accounts for 

roughly three quarters of total aid to industry and services The importance of aid to the 

manufacturing sector varies quite a lot a across EU Member States but with the exception of the 

Czech Republic exceeds 50% of total aid to industry and services. The manufacturing sector receives 

more than 90% of total state aid to industry and services in a number of Member States including 

Austria, Belgium, Denmark, Finland, Greece, Italy, Luxembourg, Latvia, Malta, the Netherlands, 

Slovakia and Sweden. 

Table 1: State Aid to the manufacturing sector by EU Member States, averages 1995-2011 

 

Note: Figures exclude crisis-related aid. Amounts refer to the aid element (or gross grant equivalent in the case of guarantees and loans) 

contained in the state aid measure. 

Source: European Commission State Aid Scoreboard, author’s own calculations. 

in EUR mn in % of total 

AUT 986 92.7

BEL 1,131 97.0

BGR 43 77.4

CYP 101 57.9

CZE 754 47.7

DEU 13,878 73.6

DNK 1,341 95.5

ESP 3,396 62.0

EST 10 72.0

FIN 618 96.4

FRA 6,457 62.2

GBR 2,646 82.4

GRC 973 98.2

HUN 915 79.6

IRL 521 81.3

ITA 6,382 90.5

LTU 58 87.8

LUX 64 91.4

LVA 72 99.3

MLT 137 96.3

NLD 1,107 93.7

POL 1,454 60.4

PRT 744 33.4

ROU 569 58.5

SVK 235 93.0

SVN 174 87.5

SWE 1,646 90.8

EU-27 46,409 73.4

aid to the manufacturing sector
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In absolute terms, unsurprisingly, the larger EU Member States also emerge as the major providers of 

state aid to the manufacturing sector. With an annual average of EUR 13.9 billion Germany is by far 

the largest provider of manufacturing aid, followed by France, Italy and Spain
.
 The UK spends 

relatively little amounts of manufacturing aid (EUR 2 billion annually) given the size of the economy.  

Figure 3 provides the split-up of our broad measure of manufacturing aid into its components, i.e. 

the various aid categories.  

Figure 3: Broad manufacturing aid by aid category by Member State, averages 1995-2011 

 

Note: Figures exclude crisis-related aid. Amounts refer to the aid element (or gross grant equivalent in the case of guarantees and loans) 

contained in the state aid measure.  
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Source: European Commission State Aid Scoreboard, author’s own calculations. 

When considering the state aid provided by all 27 Member States (EU-27) over the period 1995-2011, 

regional aid turns out to the most important single aid category accounting for almost a third of 

manufacturing aid defined broadly. The second most important aid category is environmental aid 

(20%) followed by R&D aid (15%) and SME aid and sector-specific aid to manufacturing each 

accounting for about 13% of broad manufacturing aid. 

However, the aggregate composition of manufacturing aid is not necessarily representative for each 

Member State because there is a significant variation of the relative importance of the aid categories 

across Member States. For example, in general R&D aid is of lesser importance in the Central and 

Eastern European Member States (with the exception of the Czech Republic). Country-specific 

preferences for certain state aid categories are also easily discernible. For example, Sweden spends 

almost 80% of its aid to the manufacturing sector on environmental aid whereas in Greece 87% of aid 

to the manufacturing sector consists of regional aid. On the other hand, internationalisation aid and 

risk capital aid are only of minor importance in basically all Member States.  

Interesting is also the varying significance of sector-specific aid which ranges from 92% to effectively 

0% of the aid to the manufacturing sector broadly measured. In only 8 out of the 27 Member States, 

sector-specific aid accounts for more than 20% of broad aid to manufacturing. The relatively low and 

declining share of sector-specific aid is to a certain extent due to the Commission’s preference for 

horizontal aid. Therefore it may be assumed that part of the aid measured notified as horizontal aid 

is de facto sector-specific aid (see also Gual and Jódar, 2006). This is why we operate with a 

composite measure of manufacturing aid that is far broader than sector-specific aid to the 

manufacturing sector.  

We proceed with presenting the remaining data sources. 

3.3 Further sources of data 

Apart from the European Commission’s State Aid Scoreboard this paper draws on date from the 

World Input-Output Database (WIOD) from which we use the World Input-Output Table (WIOT). The 

WIOT which contains information on 40 countries, including the 27 Member States, plus the rest of 

the world allows calculating value added export following the concept of Johnson and Noguera 

(2012). Intuitively, the value added exports of a country r is the value added generated in that 

country but absorbed in another country. We calculate the value added exports of each EU Member 

State using the external demand vectors as starting points. By using the information of the (direct 

and indirect) global sourcing patterns for intermediates (provided in the Leontief Inverse) these final 

demand vectors are assigned to each country to the appropriate extent. Applying a country’s (sector-

specific) value added coefficients to this external demand assigned to it, yields the value added that 

is generated in that country but consumed abroad. Put differently, the value added exports of any 

country r are simply the part of domestic value added that is produced to satisfy the final demand by 

partner countries, taking into account trade in intermediates. This is why Johnson and 

Noguera (2012) also refer to these value added exports as ‘output transfers’ as production of one 

country is transferred to other countries according to multilateral production linkages and final 

demand structures.  
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In matrix terminology bilateral value added exports of country r shipped to country s can be 

expressed as ����� = ���	� where �� denotes a 1x1435 vector including value added coefficients 

of country r and zeros otherwise, � is the global Leontief inverse and 	� denotes a 1435x1 column 

vector with final demand of country s in its own country and other countries including country r. The 

aggregate value added exports of country r, denoted	����∗, are obtained by adding up the bilateral 

value added exports across trading partners, i.e.	����∗ = ∑ ���	���� .  

The value added exports obtained from the WIOT are in nominal US-Dollars. We first translate these 

value added exports into national currency using market exchange rates obtained from Eurostat. 

Then we apply price deflators for value added from the AMECO database to get the real values in 

national currency. Deflators from the AMECO database are very similar to the deflators in the WIOD 

(available until 2009 only). Hence, in the cases where AMECO deflators are missing, we use the WIOD 

deflators. In all cases we rebase the price deflators to the base year 2010. The real value added 

exports in national currency are then transformed into Euros using the respective exchange rate to 

the Euro of the year 2010.  

We use the value added exports as our preferred measure for external competitiveness but we will 

also use gross exports as a robustness check. In addition, for both the value added exports and the 

gross exports we perform the analysis for total exports as well as extra-EU exports only. The latter is 

done because of the ambiguity about the character of intra-EU exports which in a European Single 

Market may not really constitute exports anymore. 

For our empirical model we also require a series of additional variables. The main ones are the real 

effective exchange rates of each Member States which is the labour cost based multilateral exchange 

rate vis-à-vis 36 partner countries. Data is obtained from Eurostat. We also need a measure of 

foreign GDP for all countries in the WIOD database plus the rest of the world. For this, we turn to the 

IMF World Economic Outlook database. The measure of foreign GDP we actually use in the 

regression analysis is the weighted GDP of the EU Member States’ trading partners. The shares of the 

respective trading partner in each Member States’ total exports are used as weights. Employing 

these export shares as weights and summing up over all trading partners, n, yields the measure of 

foreign GDP which is different for each Member State depending on the relative importance of 

trading partners. Formally, the foreign gross domestic product, GDP
*
, of Member State i is 

���∗ = ∑ ����
� ∙ ��,�

∑ ��,�
�

 , where ��,�
 represents exports of Member State i to country n. 

A further variable we include is monthly labour costs per person in the industrial sector excluding 

construction. The data comes from Eurostat and serves as proxy for productivity in the 

manufacturing sector. The compilation of the variable required merging from data in NACE Rev. 1 

and NACE Rev. 2. As a general rule, we switch from NACE Rev. 1 to NACE Rev. 2 in 2005. However, in 

order to minimise the breaks we deviate from the rule for some countries and make the switch later 

in order to have a smooth time series. Nevertheless, small breaks in the time series seem to remain 

in the case of Luxembourg and the Netherlands.  

Moreover, we use the point estimates for government effectiveness provided in the World Bank’s 

World Governance Indicator (WDI) Database. Government effectiveness reflects the perceptions of 

the quality of public services, the quality of the civil service and the degree of its independence from 

political pressures, the quality of policy formulation and implementation, and the credibility of the 
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government's commitment to such policies. The values for government effectiveness originally range 

from -2.5 to + 2.5 where higher values indicate higher government effectiveness. Since we will work 

with a logged version of the variable we transform it to range from 0 to 5.  

In addition to these control variables, we also require a series of instruments. There are two sets of 

instruments. A first set of instruments are government expenditure for environmental protection, 

social protection and health. The assumption here is that, governments which are prepared to spend 

public money for example on environmental protection, are also more prone to paying out out 

subsidies to firms. The instrumental variables related to government expenditures are obtained from 

Eurostat. Secondly, we make use of the World Bank’s Database of Political Institutions 2010 (DPI) to 

obtain instruments reflecting Member States’ political system. More precisely, we take the margin of 

majority, which is the fraction of seats held by the government divided by the total number of seats 

in the parliament; the fragmentation of the government, which is the probability that any two 

deputies picked at random from the all government parties’ deputing belong to the same party; and 

whether executive elections took place in the respective year (see Keefer, 2012) in the list of 

instruments. The latter is a dummy variable taking the value 1 if executive elections took place that 

year and 0 otherwise. 

4 Empirical Strategy 

Starting point of our empirical model is a simple macroeconomic export function though we keep the 

focus on the manufacturing sector:  

(1) � = �(��, ���∗) 

where � denotes exports of the manufacturing sector, FX is the real exchange rate and GDP
*
 is 

foreign gross domestic product. As pointed out above, value added exports serve as our main export 

measure are but we will also employ gross exports as a robustness check. In this standard model, the 

impact of the real exchange rate on exports is negative because the relative price of domestic goods 

rises if the domestic currency appreciates in real terms. The foreign level of GDP is relevant for the 

external demand for domestic goods. If foreign GDP increases, a part of the additional demand will 

be spent on imports from the domestic economy. Hence, a country’s exports should rise with foreign 

GDP. 

We enrich this basic export function for the manufacturing sector by assuming that the level of 

exports also depends on the real labour costs – denoted by W – which serve as a proxy for wages and 

hence implicitly for domestic productivity. Moreover, there is a role for the government. First of all, 

we include the amount of state aid to the manufacturing sector (SA) provided by governments into 

the export function. The effect of state aid on manufacturing exports is of course our main interest. 

Secondly, we also allow for the possibility that the general quality of the government, i.e. 

government effectiveness (GOVEFF), may be inductive to manufacturing value added exports. Hence, 

the export function has the following form: 

(2) � = �(��, ���∗,�, ��, ������) 

This export function serves as the basis for our empirical specification which we estimate in 

logarithmic form. The main reason for the logarithmic transformation is that the original export data 
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(real value added exports) of the EU Member States is highly skewed. When taking logs, the 

distribution of our dependent variable gets closer to a normal distribution as depicted in Figure 4. 

Figure 4: Distribution of real value added exports of the EU Member States, 1995-2011 

 

Source: European Commission State Aid Scoreboard, AMECO, WIOD, author’s own calculations. 

Our data consists of a panel with 27 countries observed over a period of 17 years. The panel is 

slightly unbalanced because for the Central and Eastern European Member States which joined the 

EU in 2004 state aid data is only available from 2000 onwards and for Bulgaria and Romania from 

2002 onwards. With i indicating countries and t indicating years and taking into account that we work 

with value added exports as the preferred dependent variable, we get the following regression 

model: 

(3)  !"�,# = $ + &' ∙ (!�,# + )' ∙ *"�,# + )+ ∙ ,-.�,#∗ + )/ ∙ 0�,# 	+ )1 ∙ ,2 3**�,# + 4� + 5# +	6�,# . 

where all variables enter the equation in log-form
16

. Note that the specification also includes a full 

set of country-fixed effects, 4�, and time-fixed effects denoted by 5#. The error term is denoted by 6�,#. 

The coefficient of main interest is &' which we expect to be positive because state aid is at least 

partly provided with the objective of increasing exports. This objective may be implicit, but in an 

open economy, any effective policy support for an industry that is granted on efficiency grounds is 

likely to also increase exports. This leads to the first hypothesis which we want to test: 

Hypothesis 1:  The provision of state aid to the manufacturing sector stimulates a country’s (value 

added) exports.  

                                                           
16
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With regard to the remaining variables, standard macro-economic models would predict a negative 

impact of the real exchange rate, i.e. )' < 0, and a positive impact of foreign GDP, i.e. )+ > 0, on 

export performance. Note, that since our export measure focuses on domestic value added 

embodied in exports there is no need to control for imported inputs and hence domestic GDP though 

this does not change the results. Furthermore, we expect that exports increase with the level of 

productivity and hence a positive coefficient for the labour cost and hence )/ > 0. Finally, we also 

expect that government effectiveness is positively correlated with exports and therefore that )1 is 

positive. 

A major concern in specification (3) is the potential endogeneity of state aid to the manufacturing 

sector. This stems from the fact that governments may be more tempted to provide state aid to 

manufacturing industries in countries where these are important for exports. In general, the larger 

the manufacturing sector is, the larger is the probability that the government is captured by vested 

interests of manufacturing firms
17

. We attempt to handle the issue of endogeneity with a two-stage 

instrumental variable (IV) approach where manufacturing state aid is instrumented by a number of 

government related indicators that can be assumed to have to impact on manufacturing exports. The 

list of instruments include government expenditure on environmental protection (envprot), on social 

protection (socprot) and on heath () as well as political indicators including the government’s margin 

of majority (maj), the fragmentation of the government (govfrag) and a dummy variable indicating 

whether executive legislation have taken place in any particular year (exelec). The two indicators for 

the political system, the margin of majority and government fragmentation, do not enter in logged 

form because they are already expressed in percentages of votes in parliament and a probability 

respectively. In the first stage of the IV regression the following equation is estimated: 

(4) (!�,# = :; + :' ∙ 3< .=2>�,# + :+ ∙ (2?.=2>�,# + :/ ∙ ℎ3!A>ℎ�,# + :1 ∙ B!C�,# 	+ :D ∙ ,2 *=!,�,# + 

  	:E ∙ 3"3A3?�,# + 	:F ∙ *"�,# + :G ∙ ,-.�,#∗ + :H ∙ 0�,# 	+ :'; ∙ ,2 3**�,# 	+			4� + 5# +	I�,# 

Another possibility that we want to take into account is that governments may provide too much 

state aid to firms. As the amounts of state aid grows, the marginal impact of the aid can be expected 

to decline and finally turn negative as further subsidies would just be the result of successful lobbying 

for subsidies by vested interests. This would reflect the often cited ‘government failure’ in the 

context of industrial policy which implies a waste of public money.  

We capture the potential non-linearity in the relationship between state aid and exports by including 

a quadratic state aid term into the regression: 

(5)  !"�,# = $ + &' ∙ (!�,# + &+ ∙ (!�,#+ +	)' ∙ *"�,# + )+ ∙ ,-.�,#∗ + )/ ∙ 0�,# 	+ )1 ∙ ,2 3**�,# + 4� + 5# +	6�,#. 

In specification (5) we continue to expect that the coefficient of manufacturing aid, &', is positive and 

we expect the coefficient of the quadratic term, &+, to be negative. In order to avoid the problem of 

multicollinearity we estimate equation (2) using centred values of the of the linear and the squared 

state aid variables (sa and sa
2
). With this specification of the model we can test a second hypothesis: 

Hypothesis 2:  An initially positive effect of manufacturing state aid on exports will turn negative 

when the amount of state aid involved gets too large.  

                                                           
17

  There is of course also the temptation of governments to provide support for ailing industries which would 

suggest a negative causal link between export performance and state aid. 
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In the presence of a quadratic term, the marginal effect of state aid on exports is given by: 

J !"
J(! = &' + 2 ∙ &+ 

We include a further non-linearity in order to test a third hypothesis according to which state aid has 

a stronger impact on export performance in countries with more effective government structures. 

We capture this non-linearity by interacting state aid to the manufacturing sector with the 

government effectiveness indicator resulting in the following specification:  

(6)  !"�,# = $ + &' ∙ (!�,# + &+ ∙ (!�,#+ +	)' ∙ *"�,# + )+ ∙ ,-.�,#∗ + )/ ∙ 0�,# 	+ )1 ∙ ,2 3**�,# 	+ )1 ∙ ,2 3**�,#+ 	+	
   L ∙ ((!�,# ∙ ,2 3**�,#) + 	4� + 5# +	6�,#. 

where (!�,# ∙ ,2 3**�,# is the interaction term formed by (the log of) manufacturing aid and (the log of) 

government effectiveness. In order to avoid the problem of multicollinearity we estimate this non-

linear model using centred values of the variables forming the interaction term, i.e. state aid (sa, sa
2
) 

and government effectiveness (goveff, goveff
2
).We expect the coefficient of this interaction term, L, 

to be positive. The implied hypothesis is: 

Hypothesis 3:  The marginal effect of state aid to the manufacturing sector on export performance is 

higher in countries with effective and credible governments.  

This seems a plausible hypothesis given the great importance attached to ‘government failures’ in 

the context of state aid 

The marginal effect of state aid in specification (5) is country-specific and can be calculated as: 

J !"
J(! = &' + 2 ∙ &+ + 	L ∙ ,2 3**�,# 

5 Results and Discussion 

In this section we present the results of the empirical model and investigate whether the three 

hypotheses put forward in the previous section are supported by the data. The OLS results from the 

fixed effects regression of equation (3), (5) and (6) are summarised in Table 2.  

The estimation results are largely as expected. Most importantly, the provision of manufacturing aid 

(sa) is positively correlated with exports. In specification (1) which contains the results of the basic 

regression model in equation (3), the estimated coefficient for manufacturing aid is statistically 

significant at the 5% level suggests that an increase in the subsidies to the manufacturing sector by 

10% is associated, on average, with an increase in real value added exports by 0.44%. Economically, 

this is a non-negligible effect given that current levels of aid are rather small, typically amounting to 

less than half a per cent of GDP. This provides support for hypothesis 1 that the subsidies to the 

manufacturing sector provided by Member States, on average, supported exports. 
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Table 2: OLS Regression results (fixed effects) 

 

Note: All regressions are in log-log form and include a constant as well as a full set of country-fixed and time-fixed effects. Specifications 

(2)-(3) and (5)-(6) are estimated using centred values (with zero mean) of the variables forming the quadratic and interaction terms. *,** 

and *** indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors in parenthesis. All regressions estimated 

with STATA using xtreg except for R
2
 which is obtained from estimating using STATA’s reg-command with country and time fixed effects 

included.  

 

As predicted by standard macro-economic theory we also find a statistically significant and 

economically large negative effect of the real exchange rate (fx) and a positive effect of foreign GDP 

(gdp
*
) on export performance. For example, a 1% growth of foreign GDP is estimated to boost 

exports by 0.55%. We also find that the labour costs in Member States – which should reflect 

productivity levels – are positively associated with exports. The only variable that turns out to be 

statistically insignificant is government effectiveness. Hence, as such the quality of governments per 

se does not support exports. 

Specifications (2) and (3) test for non-linear effects in the relationship between manufacturing aid 

and value added exports. Specification (2) includes a quadratic term of manufacturing aid thereby 

testing hypothesis 2 and corresponds to equation (5). The coefficient of manufacturing aid continues 

to be positive and statistically significant. As expected the sign of the coefficient of the quadratic aid 

term is negative, however, it is far from being statistically significant. Hence, the data does not seem 

to support the claim in hypothesis 2 that too much state may eventually lead to a negative marginal 

effect on exports. Specification (3) adds an interaction term between manufacturing aid and 

government effectiveness. The idea here is that the effect of government effectiveness affects 

exports indirectly, insofar as well-functioning governments implement more successful industrial 

Dependent variable: log of value added exports (vax)

contemporaneous  one-period lagged

(1) (2) (3) (4) (5) (6)

sa 0.0442 ** 0.0402 ** 0.0444 ** 0.0425 *** 0.0399 ** 0.0414 **

(0.017) (0.018) (0.017) (0.015) (0.016) (0.016)

sa
2

              -0.0023 -0.0065               -0.0016 -0.0045

              (0.004) (0.005)               0.004 0.004

fx -0.9819 *** -0.9917 *** -1.0414 *** -0.9881 *** -0.9918 *** -1.0113 ***

(0.247) (0.252) (0.259) (0.251) (0.252) (0.247)

gdp* 0.5500 ** 0.5344 * 0.5040 * 0.4590 0.4497 0.4263

(0.262) (0.267) (0.254) (0.275) (0.278) (0.277)

w 0.8927 *** 0.8956 *** 0.9113 *** 0.8481 *** 0.8470 *** 0.8299 ***

(0.201) (0.202) (0.201) (0.191) (0.191) (0.197)

sa   x  goveff               0.1035 *                             0.0779

              (0.060)                             (0.048)

goveff 0.0439 0.0387 0.0574 0.0569 0.0594 0.1875

(0.351) (0.352) (0.342) (0.345) (0.344) (0.322)

goveff
2

              -0.1938 -(0.239)

              (0.882) 0.892                            

F-tes t 147.10 153.12 105.59 26.22 24.54 54.57

R
2

0.997 0.997 0.997 0.997 0.997 0.997

R
2
-within 0.730 0.730 0.735 0.706 0.707 0.711

R
2
-adj. 0.713 0.713 0.716 0.688 0.688 0.690

obs . 365 365 365 350 350 350
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policies and the state aid provided is more inductive to productivity and exports. If this is the case, 

the interaction term should have a positive sign which is what we actually find. However, the 

coefficient of the interaction term is only significant at the 10% level. Hence, we get mild support for 

hypothesis three according to which manufacturing aid provided by Member States with high 

government effectiveness has a stronger effect on value added exports. This non-linear effect is 

depicted in Figure 5 for all 27 Member States for the based on the average government effectiveness 

of each country over the period 1995-2011. The largest effects for found for the Nordic countries 

with a marginal effect exceeding 0.06. The lowest effects are found for Romania and Bulgaria – in the 

latter case the interaction term turns the marginal effect of manufacturing aid on exports slightly 

negative (-0.007). Note that in these calculations of the marginal effects the coefficient of the 

quadratic term has been ignored due to the lack of statistical significant.  

Figure 5: Marginal effect of manufacturing aid on value added exports of EU Member States, average 1995-2011 

Note: Marginal effects taking into account the estimated coefficients of manufacturing aid and the estimated coefficient of the interaction 

term in specification (6) and omitting the (non-significant) coefficient of the quadratic aid term. Based on Member States’ average 

government effectiveness for the period 1995-2011. 

 

When implementing industrial policy there is always the issue of the time lag between 

implementation of the respective measure, here the provision of subsidies, and the date when the 

measure takes effect. For example, Buts and Jegers (2013) find that the positive effect of Belgian 

firms receiving state aid on their market share takes effect only with a lag of two years. Therefore 

specifications (4) to (6) in Table 2 also reports the results for one period lagged values of 

manufacturing aid, the squared term of manufacturing aid and the interaction term with government 

effectiveness respectively. By and large, the results are the same compared with the 

contemporaneous variables. Moreover, all estimated coefficients are of similar size. The only 

noticeable difference is that the foreign GDP now turns out to be not statistically significant 

anymore. The same is true for the interaction term in specification (6) which now just fails to 

significant at the 10% level. Hence, we conclude that at our level of aggregation which is the whole 
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manufacturing sector, the time lag of the measures does not play much of a role. Hence, we stick to 

the model with contemporaneous variables.  

Next we tackle the issue of endogeneity of our aid variable and the potential reverse causality 

between value added exports and manufacturing aid. In order to be in a position to argue causality 

running from manufacturing aid to value added exports we estimate specifications (1) and (3) with an 

instrumental variable approach. For this we employ the instrumental variable (IV) estimator for panel 

data provided by Schaffer (2010). We use again a fixed effect instrumental variable estimator and we 

cluster the standard errors by countries thereby assuming that the observations are independent 

across countries (clusters) but not within countries. As instruments we use one the one hand 

government expenditure on environmental protection, on social protection and on health; and the 

whether the government has a comfortable majority, whether the government it is a coalition of 

several parties and whether executive elections took place in the respective year on the other hand. 

For the first set of instruments it is safe to assume that this type of government expenditure to not 

improve export performance it is reasonable to assume that more activist governments in the 

environmental and social realm are also more interventionist when it comes to the provision of 

subsidies. For the instruments related to the political system there is a priori also no reason why a 

strong government or a fragmented government should improve or hinder exports. It is likely, 

however, that a coalition government (i.e. a more fragmented government) is less able to agree on a 

proper industrial strategy and may hence provide fewer subsidies. For the election variable we can 

assume that governments are more prone to pay out subsidies when there are elections to be held in 

the same year.  

The results of the IV regression model are summarised in Table 3 for the linear model (basic model) 

in equation (3) and the non-linear model (full model) in equation (6). Table 3 maintains the 

specifications numbering of the OLS results. We also report the results of the first stage. 

In the first stage of specification (1) all excluded instruments except for health expenditure are 

statistically significant at least at the 10% level. The Angrist-Pischke (AP) chi-squared which tests for 

underidentification of the endogeneous regressor is easily rejected as is the Kleinbergen-Paap test of 

underidentification. The AP F statistics and the Kleinbergen-Paap F test statistics can be used to test 

whether a particular endogenous regressor is weakly identified. In both cases we get rather low 

values for the F-tests indicating that we may indeed have weak instruments. However, the test of 

overidentification – which is an issue because we have a rather large set of excluded instruments – 

seems to be appropriate because the test of overidentifying restrictions provided by Hansen’s J is far 

from being rejected. Since the Hanson test has as the joint null hypothesis that the instruments are 

valid instruments, the non-rejection of the Hanson test gives as greater confidence in our choice of 

instruments (see also Baum, Schaffer and Stillman, 2007). Furthermore, the test for endogeneity of 

manufacturing aid, which can be interpreted the same way as a Durbin-Wu-Hausman test, suggests 

that instrumenting manufacturing aid and hence using the IV approach is appropriate. 
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Table 3: Instrument variable regression results (fixed effects) 

 

Note: All regressions are in log-log form and include a constant as well as a full set of country-fixed and time-fixed effects. Specifications 

(2)-(3) and (4)-(6) are estimated using centred values (with zero mean) of the variables forming the quadratic and interaction terms. *,** 

and *** indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors in parenthesis. Standard errors are 

clustered and robust to heterogeneity and based on small sample properties. 
ǂ
 indicates that values have been obtained by partialling out 

included instruments in the first stage (fx, w, goveff and the time effects). All regressions estimated with STATA using xtivreg2. 

Dependent variable (second stage):  log of value added exports (vax);  Instrumented variable: manufacturing aid (sa, sa
2
, sa x goveff)

l inear model (1) non-l inear model (3)

first stage second stage first stage first stage first stage second stage

Dependent vari abl e (sa) (vax) (s a) (s a
2
) (s a  x goveff) (vax)

sa 0.0903 * 0.0918 *

(0.050) (0.050)

sa
2

-0.0013

(0.013)

fx 0.1903 -0.9028 *** 0.4042 -8.0126 -0.3454 -0.9094 ***

(1.246) (0.259) (1.147) (5.208) 0.0.3354 (0.321)

gdp* 2.4085 ** 0.4552 1.8533 * -7.1072 ** -0.1554 0.4623

(0.942) (0.322) (0.929) (3.436) (0.245) (0.290)

w -1.0793 0.9263 *** -0.3827 1.8868 0.4176 0.9288 ***

(0.737) (0.206) (0.807) (3.431) (0.258) (0.198)

sa   x  goveff -0.01245

(0.128)

goveff 1.6069 0.0061 0.3410 -0.6359 -0.4558 0.04113

(1.137) (0.325) (1.082) (5.273) (0.366) (0.358)

goveff
2

-10.3873 ** 41.3135 * 4.2248 *** 0.53781

(4.071) (23.965) (1.367) (0.886)

excluded instruments

maj -1.1298 * -1.2273 * 4.7829 0.1132

(0.639) (0.656) (3.983) (0.204)

govfrac -0.8935 ** -0.6207 * 1.1633 0.2670 **

(0.429) (0.359) (1.447) (0.111)

exel ec 0.2381 ** 0.2145 ** -0.7398 * -0.0418

(0.099) (0.099) (0.485) (0.034)

envprot 0.4263 *** 0.4115 ** 0.9766 0.1190 **

(0.127) (0.182) (0.645) (0.043)

envprot
2

-0.0536 0.4027 0.0503 ***

(0.048) (0.273) (0.016)

socprot -1.5289 ** -1.3465 3.3079 * 0.1502

(0.659) (0.791) (1.936) (0.180)

socprot
2

0.1337 0.1481 0.0850

(0.201) (0.801) (0.059)

heal th 0.4947 0.3712 -0.0633 -0.0328

(0.384) (0.526) (1.519) (0.127)

heal th
2

-0.0116 -0.6861 -0.1097 ***

(0.109) (0.600) (0.048)

envprot x goveff 1.0826 8.4964 * -0.2739

(1.064) (5.911) (0.450)

socprot x goveff -0.3463 -16.0035 * -1.6462 **

(2.190) (10.053) 0.7787

heal th x goveff 0.3594 9.2905 2.5348 ***

(0.384) (1.654) (7.088) (0.621)

Angrist-Pischke  

Chi-s q. (underidenti fication) 44.45 63.27 97.24 49.67

F-tes t (weak instrument) 6.64 5.55 8.53 4.36

Kleinbergen-Paap

Chi-s q. (underidenti fication) 12.12 17.10

F-tes t (weak instrument) 6.64 8.00

Hanson's J statistic 3.936 7.666
ǂ

p-va lue: 0.559 0.569
ǂ

Endogeneity of instruments (C-test) 6.849 4.462
ǂ

p-va lue: 0.009 0.216
ǂ

F-tes t 96.79 140.44 4.40 1.87 5.13 325.85

R
2
-withi n 0.315 0.718 0.384 0.399 0.532 0.715

R
2
-adj. 0.674 0.668

obs. 360 360 360 360 360 360
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Turning to the actual results of the second stage regression we find that the IV-regression confirms 

the result obtained from the OLS result. The coefficient of manufacturing aid remains positive and is 

still significant at the 10% level. Quantitatively, the effect of state aid to the manufacturing sector on 

value added exports is suggested to be larger than in the IV-regression than in the OLS regression 

with the point estimate amounting to 0.09. Hence, a 10% increase in manufacturing aid is estimated 

to lead to a 0.9% increase in value added exports. The coefficients of the remaining explanatory 

variables in the model remain basically unchanged the only difference being that the foreign GDP 

now fails to be statistically significant.  

Given that EU Member States spent EUR 46.4 billion on aid to the manufacturing sector annually and 

that manufacturing value added exports amounted to 949 billion annually between 1995 and 2011, 

the IV-estimate of the state aid coefficient implies that one million more of manufacturing value 

added exports costs about EUR 540,000 in additional aid spending to the sector M 1E1
H1H,;;;	∙	;.;H;/ ∙

100P. Put differently, an additional aid programme for the manufacturing sector is expected to 

increase manufacturing value added exports by 1.85 million.  

We also report the IV-regression results for the non-linear model including the first stage 

(specification 3). Note, however, that due to the quadratic and the interaction term (which also have 

to be instrumented), the list of instruments gets very long. This leads to a situation where the 

number of estimated coefficients in the first stage exceeds the number of clusters (27) and therefore 

the estimated covariance matrix of moment conditions does not have full rank. Hence, the estimated 

coefficients have to be interpreted with caution. The only way to obtain over-identification test 

(Hanson’s J statistics) is to exclude some of the original regressors. We do this, partialling out the real 

exchange rate (fx), the wage costs (w), government effectiveness (goveff) as well as the time 

dummies. The Hanson’s J statistics obtained this way would not reject the null hypothesis indicating 

that our instruments are valid also for the non-linear specification. The endogeneity of our 

instrumented variables indicates that we have instrumented too many variables. However, given the 

results of the second stage we do not see a necessity to re-estimate the non-linear model as neither 

the quadratic term nor the interaction term seem to play a significant role. 

The estimated coefficient in the second stage confirms the results from the linear IV-model and it 

statistically significant. We do not obtain significant estimated for the quadratic state aid term and 

the interaction term with government effectiveness. It is therefore not surprising that the estimated 

coefficient of manufacturing aid in the non-linear model in specification (3) is similar in size to the 

coefficient in the linear model. 

Overall, we get strong confirmation for a linear effect of manufacturing aid on value added exports 

and therefore for hypothesis 1. In contrast, the IV-results do not suggest a diminishing marginal 

effect of manufacturing aid (hypothesis 2) nor a particular impact of the government effectiveness 

on the effectiveness of the state aid (hypothesis 3). 

6 Robustness checks 
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Finally, we present some robustness checks for the obtained results which consists of replacing the 

dependent variable, the value added exports, with value added exports to extra-EU countries and 

gross exports respectively. For example, the linear model in equation (3) will change to  

(3’)  !" − 3"�R�,# = $ + &' ∙ (!�,# + )' ∙ *"�,# + )+ ∙ ,-.�,#∗ + )/ ∙ 0�,# 	+ )1 ∙ ,2 3**�,# + 4� + 5# +	6�,#. 

(3’’) 3".�,# 																= $ + &' ∙ (!�,# + )' ∙ *"�,# + )+ ∙ ,-.�,#∗ + )/ ∙ 0�,# 	+ )1 ∙ ,2 3**�,# + 4� + 5# +	6�,#. 

where vax-exEU denotes extra-EU value added exports and exp denotes gross exports.  

The switch of the dependent variable to alternative measures of export competitiveness does not 

fundamentally change the results. The general pattern of a highly significant and positive coefficient 

of manufacturing aid is also maintained with these alternative measures of export competitiveness 

(Table 4). Quantitatively, the size of the coefficient is larger in the case of value added exports to 

extra-EU countries compared to the base model amounting to 0.082. One difference with the basic 

model is that the foreign GDP variable now does not turn out to be significant anymore. Therefore, 

the non-linear model including a quadratic aid term and the interaction term with government 

effectiveness delivers significant coefficients, at least at the 10% level.  

Table 4: OLS Regression results (fixed effects) using extra-EU value added exports and gross exports as dependent 

variable 

 

Note: All regressions are in log-log form and include a constant as well as a full set of country-fixed and time-fixed effects. Specifications 

(2’)-(3’) and (2’’)-(3’’) are estimated using centred values (with zero mean) of the variables forming the quadratic and interaction terms. 

*,** and *** indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors in parenthesis. All regressions 

Dependent variable: log of extra-EU value added exports log of gross exports 

(vax-exEU) (exp)

contemporaneous contemporaneous

(1') (2') (3') (1'') (2'') (3'')

sa 0.0823 * 0.0618 0.0654 * 0.0416 * 0.0371 0.0433 ***

(0.042) (0.037) (0.035) (0.022) (0.022) (0.021)

sa
2

-0.0106 -0.0173 * -0.0026 -0.0089

(0.007) (0.009) (0.005) (0.006)

fx -0.9647 *** -1.0065 *** -1.0815 *** -1.0962 *** -1.1077 *** -1.1817 ***

(0.003) (0.001) (0.001) (0.000) (0.000) (0.000)

gdp* -0.5089 -0.4836 -0.3829 0.4930 ** 0.4819 ** 0.4672 **

(0.444) (0.433) (0.434) (0.211) (0.217) (0.212)

w 1.1721 *** 1.1743 *** 1.1899 *** 0.7504 *** 0.7536 *** 0.7740 ***

(0.193) (0.195) (0.203) (0.193) (0.195) (0.193)

sa   x  goveff                             0.1942 *               0.1531

                            (0.111)               (0.091)

                            (1.745)               (1.677)

                            (0.093)               (0.105)

goveff -0.1967 -0.2169 -0.2582 -0.0101 -0.0157 0.0229

(0.461) (0.455) (0.405) (0.349) (0.350) (0.312)

goveff
2

-1.1298 -0.1895

(1.105) (1.079)

F-tes t 52.23 80.55 820.10 722.89 768.17 404.03

R
2

0.995 0.995 0.995 0.996 0.996 0.996

R
2
-within 0.741 0.746 0.755 0.775 0.776 0.782

R
2
-adj. 0.725 0.730 0.738 0.762 0.761 0.767

obs . 365 365 365 365 365 365
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estimated with STATA using xtreg except for R
2
 which is obtained from estimating using STATA’s reg-command with country and time fixed 

effects included.  

 

The results from the regression on gross exports are qualitatively similar to the results for value 

added exports as well. The sole difference here is that in specification (2’’) the coefficient of 

manufacturing aid just fails to be significant at the 10 % level. In any case, this robustness check 

shows that our results are not driven by our particular choice of the value added exports as the 

dependent variable. 

In Table 5 the robustness checks are repeated using one-period lagged values of all variables 

including manufacturing aid (i.e. sa, sa
2
 and sa x goveff). Here too, the linear effect of manufacturing 

aid on exports is confirmed but only limited evidence for non-linear effects is found. The only non-

linear effect which turns out to be statistically significant in the lagged versions is the the interaction 

between manufacturing aid and government effectiveness in the specification with extra-EU value 

added exports (specification 6’). 

Table 5: OLS Regression results (fixed effects) using extra-EU value added exports and gross exports as dependent 

variable – one period lagged values 

 

Note: All regressions are in log-log form and include a constant as well as a full set of country-fixed and time-fixed effects. Specifications 

(5’)-(6’) and (5’’)-(6’’) are estimated using centred values (with zero mean) of the variables forming the quadratic and interaction terms. 

*,** and *** indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors in parenthesis. All regressions 

estimated with STATA using xtreg except for R
2
 which is obtained from estimating using STATA’s reg-command with country and time fixed 

effects included.  

Dependent variable: log of extra-EU value added exports log of gross exports 

(vax-exEU) (exp)

one-period lagged one-period lagged 

(4') (5') (6') (4'') (5'') (6'')

s a 0.0752 ** 0.0625 * 0.0654 * 0.0408 ** 0.0384 * 0.0394 *

(0.036) (0.035) (0.034) (0.018) (0.019) (0.019)

s a
2

              -0.0070 -0.0125               -0.0014 -0.0048

              (0.006) (0.008)               (0.004) (0.005)

fx -0.9520 *** -0.9660 *** -0.9937 *** -1.0574 *** -1.0609 *** -1.0774 ***

(0.281) (0.274) (0.277) (0.242) (0.244) (0.244)

gdp* -0.4981 -0.4864 -0.4201 0.3762 * 0.3710 * 0.3660

(0.391) (0.384) (0.400) (0.211) (0.214) (0.216)

w 1.0898 *** 1.0791 *** 1.0518 *** 0.6693 *** 0.6684 *** 0.6371 ***

(0.180) (0.182) (0.204) (0.191) (0.190) (0.202)

s a  x  goveff                             0.1628 *                             0.0924

                            (0.088)                             (0.078)

goveff -0.2569 -0.2410 -0.0987 0.0103 0.0126 0.2060

(0.442) (0.434) (0.348) (0.342) (0.342) (0.304)

goveff
2

                            -1.0586                             -0.3600

                            (0.968)                             (0.972)

F-tes t 41.80 61.59 75.37 48.07822 49.67079 73.282

R
2

0.995 0.995 0.996 0.996 0.996 0.996

R
2
-within 0.731 0.734 0.740 0.77532 0.77545 0.77923

R
2
-adj. 0.715 0.717 0.722 0.76166 0.76107 0.76365

R
2
-overa l l 0.432 0.415 0.413 0.39495 0.38984 0.3867

obs. 350 350 350 350 350 350
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For the sake of completeness we also report the results from the instrumental variable regression 

using extra-EU value added exports of the manufacturing sector and gross exports of the 

manufacturing sector respectively. The robustness check is confined to the linear model (Table 6).  

Table 6: IV Regression results (fixed effects) using extra-EU value added exports and gross exports as dependent variable 

 

Note: All regressions are in log-log form and include a constant as well as a full set of country-fixed and time-fixed effects. *,** and *** 

indicate statistical significance at the 1%, 5% and 10% level respectively. Standard errors in parenthesis. Standard errors are clustered and 

robust to heterogeneity and based on small sample properties. All regressions estimated with STATA using xtivreg2. 

 

Dependent variable (second stage): log of extra-EU value added exports log of gross exports

(vax-exEU) (exp)

l inear model (1') (1'')

fi rs t s tage second s tage fi rst s tage second s tage

(sa) (vax-exEU) (sa) (exp)

s a 0.1409 * 0.0982

0.071 (0.064)

fx 0.0295 -0.85101 *** 0.2664 -0.9837 ***

(1.231) 0.304 (1.225) (0.254)

gdp* 1.1319 -0.55887 1.7259 0.4626 *

(1.113) 0.434 (0.515) 0.264

w -1.0552 1.18759 *** -1.1182 0.7774 ***

(0.763) 0.194 (0.747) (0.206)

goveff 1.3224 -0.26288 1.6581 -0.0170

(1.332) 0.405 (1.115) (0.316)

excluded instruments

maj -1.3309 * -1.0237

(0.697) (0.606)

govfrac -0.9154 ** -0.9158 **

(0.420) (0.425)

exelec 0.2390 ** 0.2392 **

(0.104) (0.096)

envprot 0.4201 ** 0.4194 ***

(0.162) (0.121)

s ocprot -1.4878 ** -1.5386 ***

(0.717) (0.652)

heal th 0.7149 * 0.5201

(0.384) (0.375)

Angrist-Pischke  

Chi -sq. (underidenti fication) 36.82 48.03

F-test (weak instrument) 5.50 7.17

Kleinbergen-Paap

Chi -sq. (underidenti fication) 9.49 12.06

F-test (weak instrument) 5.50 7.17

Hanson's J statistic 6.745 4.227

p-va lue: 0.240 0.517

Endogeneity of instruments (C-test) 1.414 2.824

p-va lue: 0.235 0.093

F-tes t 358.07 80.43 68.99 2692.62

R
2
-within 0.285 0.727 0.321 0.770

R
2
-adj. 0.685 0.735

obs. 360 360 360 360
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In both cases we get again a positive coefficient for manufacturing aid. In line with the results from 

the OLS regressions, the estimated effect of state aid on exports is larger for extra-EU value added 

exports (specification (1’) in Table 6) whereas for gross exports the effect is similar in magnitude to 

our base estimations, amounting to 0.9 (specification (1’’) in Table 6). However, the coefficient of 

manufacturing aid is statistically significant only in the case of extra-EU value added exports whereas 

in the specification using gross exports as the dependent variable the estimated coefficient just fails 

to be significant at the 10% level.  

All in all, the robustness checks confirm the findings from our main model using value added exports 

proxy for export competitiveness.  

7 Conclusions 

Industrial policy is still considered with a lot of scepticism in large parts of Europe due to its 

disappointing track record. There is, however, a renewed interest in industrial policy that is nurtured 

by the long-term shift out of manufacturing that is observable in the EU and the still sluggish growth 

since the economic crisis. For some industrial policy is the order of the day with the primary objective 

to develop, maintain or regain competitiveness in manufacturing.  

Motivated by the revived debate on industrial we investigated the impact of state aid to the 

manufacturing sector on the sector’s export performance for 27 EU Member States over the period 

1995-2011. We test three hypotheses which are (i) the provision of manufacturing aid supports 

export competitiveness; (ii) the marginal effect of manufacturing aid on exports is declining with the 

amount of state aid and may even turn negative and (iii) state aid provided by countries with high 

government effectiveness has a larger impact on export performance. 

Using manufacturing value added exports as proxy for external competitiveness we find that a 10% 

increase of manufacturing is associated with an increase of value added exports of between 0.44% 

which is in line with hypothesis 1. We also find mild support for the second hypothesis that the effect 

of state aid on export performance is stronger, the higher a country’s government effectiveness. 

Hence, for the Nordic countries, which score highest in terms of government effectiveness, we find 

an elasticity of manufacturing aid to value added exports exceeding 0.065 whereas for Romania, 

which has the lowest government effectiveness score among the 27 EU Member States, the marginal 

effect of state aid turns negative. 

In order to eliminate the possibility of reverse causality enabling us hence to interpret our results in a 

causal way we apply instrumental variable regression. The positive effect of manufacturing aid on is 

fully confirmed by the IV-results suggesting now that a 10% increase in manufacturing aid leads to an 

expansion of value added exports by 0.9%. However, the additional impact of government 

effectiveness is not confirmed in the IV-regression. 

Neither the OLS-results nor the instrumental variable approach provide support for the hypothesis 

that the marginal effect of manufacturing aid on value added exports declines as the amount of tsate 

aid increases. The explanation for this may be that the amounts of aid currently involved are rather 

low by historical standards and therefore below the threshold where diminishing returns from the 

provision of state aid sets in. 
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Our results therefore strongly suggest that industrial policy and the use of state aid is an effective 

tool to foster exports. According to our estimates one million of additional aid to the manufacturing 

sector leads to an increase of manufacturing value added exports of 1.85 million, implying a 

multiplier of 1.85. Hence, state aid may be better than its reputation at least when provided at the 

current scale. It may also be the case that the particular situation in the EU where sovereign 

governments agreed to have their state aid activities supervised and controlled by the European 

Commission has contributed to the quality and effectiveness of the subsidies provided.  

Our results therefore build a case for the supporters of a more active industrial policy Europe. At the 

same time do not suggest that subsidies are a magic bullet for export competitiveness. After all, 

diminishing returns from subsidies are likely to set if state aid were to be increased dramatically even 

though we find no statistically significant result for that at the current levels of aid.  
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