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Abstract  
 
The objective of this paper is to empirically analyse whether sound fiscal and macroeconomic 
policies are beneficial to the achievement of the socio-economic development objectives 
enshrined in the Treaty on the Functioning of the European Union, and in particular whether sound 
policies have an impact on the effectiveness of European Structural and Investment Funds (ESI 
funds) in helping Member States to progress towards these socio-economic development 
objectives. Our econometric results show that sound fiscal policies proxied by low levels of 
government debt and deficit and sound macroeconomic policies proxied by low levels of net 
foreign liabilities are beneficial to socio-economic development. Furthermore, we find evidence 
that ESI funds are effective in helping Member States to enhance socio-economic development 
and this effectiveness is higher when combined with sound national fiscal and macroeconomic 
policies. 
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The current crisis has strained national budgets and has revived the debate whether fiscal consolidation 
would underpin and help sustain growth and ultimately Member States' socio-economic development. 
Socio-economic development is to a large extent supported by national and public EU policies and fiscal 
consolidation is sometimes seen as slowing down the improvement of standards of living and welfare in 
the short-run despite its positive effects on macro-financial stability. At the same time, macro and fiscal 
imbalances can undermine the effectiveness of ESI funds as they can lower the ability of the country to 
ensure the long term viability of the co-financed projects and the achievement of the overarching socio-
economic development objectives.  

In this context, strengthening the link between ESI funds and economic governance has been one of the 
key features of the new multiannual financial framework of the European Union for 2014-2020 (1). The 
objective is to enhance the result-orientedness of EU cohesion policy and to improve the consistency 
between the objectives of EU level policies and those pursued at national level. It makes support from the 
European Structural and Investment (ESI) Funds (2) conditional to sound economic and fiscal policies at 
national level in line with the recently deepened and strengthened European economic governance and 
surveillance framework. 

This conditionality should not be seen as a pure sanctioning mechanism for breaches of the economic 
governance rules established at European level. Instead, it should be seen as an instrument to enhance the 
capacity of EU policies to achieve the specific and general socio-economic objectives enshrined in the 
Treaty. Hence, the purpose of making ESI funds conditional to the respect of EU economic governance 
procedure is to ensure that the achievement of the Treaty objectives for socio-economic development is 
not undermined by unsound national economic or fiscal policies. 

Both cohesion policy and economic governance pursue the long-term objectives of balanced and 
sustained economic growth. Article 3 of TEU elevates socio-economic development as one of the 
overarching goals of the European Union. Furthermore, the same Article elaborates that this development 
has to be sustainable and in line with international commitments, i.e. the ways "we meet the needs of 
present generations should not compromise the opportunities for future generations to meet their 
needs" (3) taking into account issues such as climate change, the depletion of natural resources such as oil 
and fish species, demographic pressures, ageing and fiscal sustainability. In addition, the Treaty specifies 
that the performance of EU Member States as regards the achievement of those overarching objectives for 
sustainable socio-economic development should be converging over time and across countries.  

In order to attain these overarching long-term goals, the Treaty defines a set of more specific objectives 
and the instruments to pursue them. In particular, Article 121 lays down the principle of coordination of 
national economic policies and requires Member States to treat their economic policies as a matter of 
common concern in order to avoid negative spillover effects that could undermine the achievement of the 
socio-economic objectives for the rest of the Union. Articles 174 and 175 define the need to achieve a 
balanced growth path that is converging in terms of social, economic and territorial cohesion and, 
furthermore, determine that the European Structural and Investment Funds should be the European level 
instruments to achieve those socio-economic development goals of the Union.  

The objective of this paper is to test empirically the link between the soundness of national fiscal and 
economic policies and the achievement of the European Union objectives regarding socio-economic 
                                                           
(1) Proposal for a Regulation of the European Parliament and of the Council laying down common provisions on the European 

Regional Development Fund, the European Social Fund, the Cohesion Fund, the European Agricultural Fund for Rural 
Development and the European Maritime and Fisheries Fund covered by the Common Strategic Framework and laying down 
general provisions on the European Regional Development Fund, the European Social Fund and the Cohesion Fund and 
repealing Council Regulation (EC) No 1083/2006, COM(2011)615. 

(2) The European Regional Development Fund, the European Social Fund, the Cohesion Fund, the European Agricultural Fund for 
Rural Development and the European Maritime and Fisheries Fund covered by the Common Strategic Framework. 

(3) UN Commission for Sustainable Development, "Brundtland report", 1987. 
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development that are enshrined in the Treaty. The analysis is carried out in three steps: first, we construct 
a composite indicator measuring the performance of EU Member States in achieving the Treaty 
objectives for socio-economic development, the Socio-Economic Development Index (SEDI). Second, we 
test empirically whether the improvements in achieving those objectives as measured by the dynamics of 
the SEDI are positively associated with the conduct of sound fiscal and economic policies at national 
level. Third, we test the effectiveness of ESI funds, in particular when they are combined with a sound 
macro-economic framework. 

Our results show that: 

(i) Sound fiscal policy and more specifically lower government deficits and debt levels as ratios to 
potential GDP are beneficial to socio-economic development and the achievement of the Union's socio-
economic goals; 

(ii) A decomposition of the impact of budget expenditures on SEDI reveals that higher current 
expenditure including interest expenditure may hamper the improvement of socio-economic development, 
while public investment measured in terms of net fixed capital formation is positively associated with its 
improvement; 

(iii) Macroeconomic imbalances and in particular high net foreign liabilities can weigh on the 
improvement of socio-economic development and the effectiveness of the ESI funds.  

(iv) Finally, the European Structural and Investment Funds are effective and contribute positively to the 
achievement of the EU's socio-economic objectives. However their effectiveness is higher in an 
environment with sound macroeconomic and fiscal policies as proxied by low levels of government debt 
to potential GDP and net foreign liabilities to GDP ratios. 

These main findings show the relevance of linking ESI funds with economic governance. ESI funds 
coupled with a sound macro-economic and fiscal framework further increase the socio-economic 
development of countries. For this reason, making the ESI funds conditional to sound fiscal and 
macroeconomic policies is beneficial to the achievement of the Union's socio-economic objectives, hence 
to the optimal effectiveness of EU funds. 

The paper is structured as follows. Section 2 provides theoretical considerations underpinning the 
empirical work. Section 3 describes the construction of the socio-economic development index. Sections 
4 and 5 present the empirical model and discuss estimation and data issues. Section 6 describes the 
empirical results. Section 7 provides conclusions. 
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The link between fiscal policy and EU funds was made formally for the first time in 1986 in the context 
of the establishment of the Cohesion Fund following the Maastricht Treaty (4). It has been legally 
enshrined in the Treaties via Protocol 28 on Economic, Social and Territorial Cohesion which postulate 
that Member States are entitled to receive support as long as they have convergence or stability 
programmes outlining their strategies to comply with the convergence criteria and the Stability and 
Growth Pact. The Cohesion Fund was established with the principal objective of helping poorer Member 
States to finance necessary transport and environment investments at a time when they were constrained 
to control public spending in order to meet the nominal convergence criteria for the participation in the 
monetary union. In that sense, regional policies could be seen as an "equilibrator of budget" (5), helping 
Member States to meet the conditions required to participate in the Single European Currency.  

The objective of compliance with the nominal convergence criteria ensures that fiscal policy does not 
hamper real convergence by the direct and indirect impacts of excessive deficits, such as an increased 
public debt and the related larger interest payments, inflationary pressures caused by the loosening fiscal 
stance, and a consequent pressure on monetary policy to implement an interest rate hike. Such an 
unfavourable macro-economic environment clearly would generate effectiveness problems for the use of 
the funds, as it creates a significant dead-weight loss on economic actors in terms of rising inflation and 
higher interest rates; it crowds out private investment, and hence counteracts the aim of EU support to 
foster productivity improvements in the economy. 

In the 2014-20 programming period the scope of conditionality is proposed to be extended and it will 
cover all the ESI funds. There are good arguments for extending macro-fiscal conditionality to the 
Structural Funds, since their purpose is to accelerate economic convergence of lagging regions and 
Member States. Investments in infrastructure, research or employment-related programmes are likely to 
be effective and to result in higher growth rates only if the macroeconomic and fiscal framework 
conditions are conducive to growth. Hence, the effectiveness of Structural Funds is likely to be decisively 
dependent on sound fiscal policies and adequate structural reforms. In fact, experience suggests that 
continuing EU Cohesion Policy spending where national governments fail to set the right macroeconomic 
policies may imply wasting financial resources in the best case or even setting adverse incentives in terms 
of correcting unsound macroeconomic policies in the worst case (see box 1 for a literature review). 

Fiscal policy is assumed to have an impact on long-term growth and welfare via its impact on investment, 
the incentives of households and firms to save and invest, the capacity of the government to smooth 
shocks and the quality of institutions. Fiscal adjustments can also be associated with an increased focus 
on the efficiency and effectiveness of the scarce public resources leading to their improvement and 
thereby to a better allocation of resources and enhanced socio-economic development (i.e. Afonso, A. and 
Jalles, T., 2013). Many empirical studies show the positive impact of fiscal policy and of the composition 
of government spending on growth (Afonso et al. (2005), see box 1).  

                                                           
(4) Article 130d provides for the creation of the Cohesion fund in connection with a Protocol on Economic and Social Cohesion. 

Only countries which have adopted programmes "leading to the fulfilment of the conditions of economic convergence" were 
eligible. See Moltke (1995). 

(5) Moltke (1995) 
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Box 2.1: ESI funds and economic governance: a review of the literature

The literature on the effectiveness of EU cohesion policy is abundant, but mostly focused on economic 
growth and convergence. Few studies have analysed the combination of EU cohesion policy with sound 
macroeconomic policies. 

Effectiveness of EU funds 

The literature on the effectiveness of EU funds is mixed. Usually macroeconomic models find that the funds 
are effective in enhancing economic growth and trigger significant output gains in the long run due to 
sizeable productivity improvements, i.e. J.Varga and J. in t'Veld (2011) or in t'Veld (2010), while the 
econometric strand of models is more inconclusive. One reason for the mixed results is that the set of 
countries and periods of study vary significantly between papers. The shorter time series for the new 
member states, the endogeneity problems, the difficulties in identifying impacts, particularly in isolating 
structural funds effects from other macro-economic measures and other noise, as well as the relatively small 
amounts of EU funds compared with national expenditures make it difficult to establish conclusive 
econometric results on their macroeconomic effectiveness.  

Most studies on the effectiveness of cohesion policy look at β-convergence among European regions and 
very often arrive at different conclusions. Bodrin et al. (2001) do not find evidence for neither convergence 
nor divergence across Europe over time. Moreover, regions obtaining structural funds do not seem to behave 
any differently from the rest in their study. Similar results are obtained by Rodriguez-Pose et al. (2004) who 
find that EU regional funds are not significant also when lags up till six periods are included and the 
inclusion of country growth rates weakens their significance even more suggesting that national economic 
performance is a more important determinant of growth. On the other hand, Beugelsdijk et al. (2005) 
document beta-convergence on a country level over the period 1995-2005. They find that structural funds 
had a positive impact on the development of EU members, when indicators for factors such as corruption are 
controlled for, whereas macroeconomic variables like government consumption show a negative effect 
"implying that debt levels damage growth and bureaucracy" (Beugelsdijk et al. 2005, 47). A positive view 
on the effectiveness of structural funds is shared by Mohl et al. (2008). They do find that EU payments 
encourage growth, however only in the case of Objective 1 transfers and after time lags of two and three 
years. Finally, whereas, the European Commission finds that convergence among Western member states 
had taken place only until 1996 when it halted, there is evidence that convergence was achieved after this 
point in time across all the EU-27 member states (EC 2012, 2-3). 

Conditional effectiveness 

Another strand of the literature relating to this work is that on the effectiveness of international transfers in 
relations to other external factors. Burnside and Dollar (2000) show with standard growth regressions that 
the effect of foreign inflows on growth depended on the macroeconomic policies of recipient countries. The 
neoclassical growth model predicts a positive relationship between foreign aid and economic growth rates in 
the transition towards the steady state as a result of speeding up of capital accumulation. Several policy and 
institutional distortions can, however, decrease the effectiveness of aid, for instance the introduction of 
distortionary taxation that weighs on growth, moral hazard at micro level or imperfect international capital 
markets. The conditionality aspect of the effectiveness of international transfers has also been studied 
specifically in the case of EU cohesion policy. The panel data analysis by Everdeen et al. (2002) conditions 
its effectiveness on "good governance" proxied by measures for corruption, inflation and openness. The 
authors show that EU funds alone do not generate higher growth rates but coupled up with "high" 
institutional quality they show significant and positive effects. A more recent paper by Rodriguez-Pose et al. 
(2013) looks at the evolution of cohesion policy over time and the effect of these changes. They find that 
"there has been a marked improvement in the returns of investment in Structural Funds between the second 
and third programming periods" (Rodriguez-Pose et al. 2013, 22) which they attribute to the increased 
external scrutiny that, coupled up with learning processes, has led to a continuous reinforcing of priorities 
(innovation and human capital), policy improvements and greater attention to local needs. However, they  

 

(Continued on the next page) 
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Box (continued) 
 

also find that ESI funds generally work better in more developed countries and regions. Hence, they detect 
conditionality on local comparative advantages like better knowledge, human capital and access to 
metropolitan areas.      

The findings on the conditionality of the effectiveness of ESI funds leads to the question of the impact of 
governance in member states and the adopted macroeconomic framework on the effectiveness of cohesion 
policy. The literature on the direct link between fiscal policy, debt and growth has been abundant. 

Fiscal policy and socio-economic development 

Fiscal policy has been assumed to have an impact on long-term growth, production and welfare by altering 
the agents' investment and consumption patterns via incentives and disincentives effects. Using the 
implications of an endogenous growth model, Afonso and Alegre (2008) document empirically in panel 
growth regressions that the main impact of fiscal variables on total factor productivity and growth comes 
through alterations in the pattern of investment in the economy. They identify a crowding-in effect of public 
investment into private investment that results in an overall positive effect of public investment on economic 
growth despite its negative impact on multifactor productivity. Timely and well-designed fiscal adjustments 
may help create sound macroeconomic framework conditions which help avoid disruptive dynamics that 
may slowdown development later on (i.e. Fisher, S. 1993).  

Diving deeper into different aspects of the influence of government spending on growth, some economists 
have looked at the budgetary composition and the effects of different categories of government spending on 
growth. Afonso et al. (2005) summarize the findings of economic literature on the relation between public 
finances, more specifically its composition, level and sources of financing, and economic growth. Following 
a general conclusion that a good institutional framework and sound public finances are essential for 
economic growth, the paper indicates that not every type of government spending should be treated equally 
when it comes to fiscal consolidation. The authors find evidence that public investment, specifically in 
human capital and R&D, is the main driver of growth within public spending. On the other hand, 
redistributive spending may harm growth which means that social needs should be addressed as efficiently 
as possible so that overspending does not take place in this area. In terms of taxation, the literature suggests 
that low marginal rates and avoiding tax uncertainty, tax distortions and time inconsistencies are favourable 
for growth. Overall, however, the authors fail to collect "an objective and unambiguous catalogue of "high 
quality" expenditure items and no indicator can in fact measure the comprehensive quality of public 
finances" (Afonso et al. 2005, 32). 

Empirically, the importance of macroeconomic factors has been studied by complementing the standard 
growth regressions with additional macroeconomic and fiscal indicators and testing their statistical 
significance. S. Fisher (1993) presents international cross-sectional and panel regressions evidence 
supporting the view that albeit a stable macroeconomic framework might not be a sufficient condition for 
growth, it is conductive to sustained growth. More specifically, the study documents that economic growth 
is negatively associated with inflation, large budget deficits and distorted foreign exchange markets. The 
author presents as well evidence suggesting that the causality runs in part from good macroeconomic 
policies to growth. According to the author the usual emphasis on the stability of the macroeconomic 
framework instead of its conduciveness to growth suggests that the main channel through which 
macroeconomic factors affect growth is via uncertainty. First, policy induced uncertainty may hamper the 
effectiveness of the price mechanism (Lucas, 1973), affecting thereby both the level of productivity and its 
growth rate via the induced reallocation of factors of production. Second, temporary uncertainty regarding 
policy may force economic agents to decrease investment while awaiting a resolution (Pindyck and 
Solimano, 1993). It can as well trigger capital flight which is another mechanism via which it can reduce 
investment in the domestic economy. Stein and Stone (2013) show that rising uncertainty accounts for 
around a third of the fall in capital investment and hiring that occurred in 2008-10.   

Debt and socio-economic development 
 

 

(Continued on the next page) 
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Box (continued) 
 

The impact of government debt on growth and welfare has been one of the most extensively studied subjects 
in the economic literature. The fall of capital stock arising from the increase of government debt as a result 
of crowding out of private investment have been demonstrated by Domar (1944), Malinvaud (1953) and 
Modiliagni (1961). Rieth (2011) studies the welfare consequences of a legal restriction on fiscal policy in 
the form of a soft borrowing constraint (SBC) on sovereign debt that imposes limits on the use of debt but 
where full compliance by the government is not ensured and it can violate the debt limit, albeit at the price 
of additional policy constraints. Those constraints are modelled in the paper as a small proportional fine per 
unit of debt above a given reference value. The author shows that the imposition of such legal restriction of 
fiscal policy which resembles features of the SGP or the conditionality for the ESI funds can prevent 
excessive borrowing and lead to a reduction of the debt ratio to zero in the long-run. This is due to the fact 
that the ensuing policy constraints are known and taken into account by the policy-makers when setting their 
instruments and maximising their objectives. Such constraints can be implemented to: (i) control the long 
run level of debt, (ii) prevent debt accumulation, and (iii) induce debt consolidation. In all three cases the 
constraints are welfare enhancing and the gains exceed any potential short run welfare losses of increasing 
the cost of using debt to smooth taxes over the business cycle. Conditioning the proportionality of the 
payment on some state of the economy, for example the level of output, could reduce the short run welfare 
costs of the SBC even further. On the other hand, in a medium- or large-scale macroeconomic model with 
nominal and real frictions the short run costs of the SBC might be larger but the author leave this to further 
research. 

Further literature empirically tests for non-linear interdependencies between debt and growth. Checherita 
and Rother (2010) find a highly significant negative non-linear relationship between the government debt 
ratio and GDP per capita growth rate for a sample of 12 euro area countries during the period from 1970 to 
2008. The channels through which public debt is likely to have an impact on economic growth rate are seen 
to be private saving, public investment, total factor productivity, and sovereign long-term nominal and real 
interest rates. The estimated debt threshold of 90-100% of GDP, after which additional debt starts to have a 
negative impact on growth, is an average for the sample of 12 countries and it may go as low as 70% of 
GDP which suggests that for many countries public debt levels may already have detrimental impact on 
growth as the average public debt ratios are above the lower threshold. The estimated turning points for the 
first two channels (private savings and public investment) seem much lower than 90-100% of GDP. In an 
associated study, Baum et al. (2012) look at short-run effects of debt on growth in EMU countries by 
applying a dynamic threshold panel method with one-year lagged GDP growth as the dependant variable. 
Including dynamics "allows to capture the effect of growth after controlling for growth persistence, and in 
this way it is well suited for estimating short-run relationships" (Baum et al. 2012). The authors find that in 
the short term, additional debt has a positive impact on GDP growth. This effect, however, decreases to zero 
and turns non-significant as the debt-to-GDP ratio reaches the level of 67%. In EMU countries with debt 
levels higher than 95% of GDP, further accumulation of debt has a negative impact on economic growth. 
These results confirm the previous findings about the negative impact of high debt levels but refine them by 
indicating that additional debt may be favourable at lower debt levels i.e. when additional stimulus is needed 
in a low-debt economy that is going through a downturn.  

The impact of macroeconomic imbalances – private debt in conjunction with public debt 

Jordà et al. (2013) conduct a historical study of the interaction between public and private debt in 17 
advanced economies over the years 1870 to 2011. They find that private debt is responsible for two thirds of 
the substantial increase in total debt that has taken place in the Western world over the last four decades.  An 
analysis of private and public debt run-ups indicates that historically it has been the accumulation of private 
debt that ignited financial crises whereas the build-up of public debt seems to have no predictive power. 
Furthermore, the authors find that recessions caused by private credit booms generally tend to be deeper and 
are followed by slower recoveries compared to regular business cycle recessions. On the other hand, 
whereas public debt build-up cannot be directly linked to financial crises, the level of public debt 
exacerbates the negative effects of private sector deleveraging and determines the speed of the recovery via 
this channel. Hence, the authors find evidence for the need to monitor and control debt differentiating 
between its sources and taking into account the associated interdependencies. 

 
 

(Continued on the next page) 
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Macroeconomic imbalances matter for the improvement of socio-economic development mostly via the 
increased vulnerability to shocks for households and firms and the reduced ability of governments to 
smooth them. Here again, there are various channels through which their impact can be transmitted. In 
particular, high external borrowing and debt levels may increase the probability of sudden stops and the 
recently acceded Member States which are the main beneficiaries of ESI funds support are particularly 
exposed to such reversals of international capital inflows (i.e. Kopf, 2011). Furthermore, when private 
and public debt rises above trend, the likelihood of a sharp economic downturn and its amplitude increase 
(i.e. Sutherland et al., 2012). High and persistent unemployment rates and increasing income inequality 
that may result from economic downturns or structural misallocations are a sign of capacity 
underutilization and skill mismatches and can make the implementation of ESI funds more challenging 
and less effective. Finally the lack of fiscal and macroeconomic imbalances may help decrease policy 
uncertainty which may affect investment, risk premia and the cost of both private and public funding in 
support of the achievement of socio-economic development policy objectives and ultimately growth and 
welfare (i.e. Agenor and Montiel, 1996). In the upward stage of the cycle, overheating and 
macroeconomic imbalances can trigger concentration of capital and labour in the non-tradable sector (6) 
and the ensuing geographical and economic agglomeration forces can run against the objectives of 
territorial and social cohesion. 

                                                           
(6) The non-tradable sectors tend to be geographically concentrated in the capitals. 

Box (continued) 
 

Socio-economic development and macroeconomic stability 

Usually the importance of a sound fiscal policy is tested with respect to the growth rates of GDP or GDP per 
capita. Instead, Mehrota and Peltonen (2005) use as a dependent variable socio-economic development 
proxied by a non-income composite index of 9 indicators that range from infrastructure to public health. For 
a sample of the 4 old cohesion countries – Portugal, Greece, Ireland and Spain in 1980-2004 they find a 
positive association in the medium term between the improvement of fiscal performance aggregates and 
socio-economic development. The study also finds a statistically significant empirical relationship for the 
eleven older EU Member States. However, this effect is not as strong as in the case of the old 4 cohesion 
countries. These findings imply that given the macroeconomic similarities between the former and the 
current cohesion countries, fiscal consolidation i.e. lower government debt and an improved net lending 
position should help enhancing the socio-economic situation of the twelve newest EU members. "All in all, 
the results could be seen to support maintaining the Stability and Growth Pact or an equivalent 
intergovernmental device to curb public spending and debt" (Mehrota et al. 2005). The authors predict that 
given the experiences of the four old cohesion countries the "catching-up process" to the mean 1999 levels 
for the new members could take between 8.5 years (Slovenia) to 24 years (Romania). 
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This section describes a measure of the broader policy goal of socio-economic development that is 
pursued through various policies at national and EU level in accordance with the Treaty. 

3.1. TREATY OBJECTIVES AND SUB-INDICATORS INCLUDED IN SEDI 

In order to measure socio-economic development we construct an index based on several indicators on 
infrastructure, health, education, employment opportunities, environmental sustainability and welfare. 
Table 3.1 describes the indicators used to measure performance in the different policy areas, while Table 
1 in Annex I gives more details on the data sources and transformations.  

We follow Afonso et al. (2003) and use as sub-indicators for the composite index measures of the 
performance of national and EU level public policies in areas that define the provision of growth 
opportunities for current and future generations, i.e. the so-called "opportunities indicators" as regards 
education, public health, infrastructure, environment sustainability and human capital development. 
Indicators that affect unfavorably the socio-economic development, i.e. the infant mortality rate or the 
rate of unemployment, are taken with reverse values. Annex II describes in more details the construction 
of the SEDI. We augment the composite index of Mehrotra et Peltonen (2005) with several indicators for 
infrastructure development as well as with an additional dimension on human capital development, or the 
so-called employment opportunities indicators, comprising the reverse of the unemployment rate and the 
employment rate.  

The sub-indicators structure keeps the essence of the three-dimensional framework of indicators capturing 
the economic, social and environmental dimensions which have been established by the Commission in 
the context of the monitoring of the Union's Sustainable Development Strategy (7). In our framework, the 
economic dimension is reflected by the capacity of national and EU level policies to contribute to 
building and sustaining the stock of physical capital. The social dimension is measured by sub-indicators 
aiming at capturing the opportunities created by the societies and public policy for human capital 
development through education, public health provision or employment opportunities. Finally, the 
environmental dimension is presented by indicators capturing environmental sustainability and energy 
intensity. 

                                                           
(7) "Communication from Mr Almunia to the members of the Commission, "Sustainable Development Indicators to monitor the 

implementation of the EU Sustainable Development Strategy", SEC(2005) 161 final. 
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3.2. CONSISTENCY OF THE SEDI 

To evaluate the consistency of the SEDI values and rankings of Member States, we compare them with 
the corresponding figures for the more traditional (and income based) measures of socio-economic 
development, namely the Human Development Index (HDI) and GDP per capita. Table A3.1 in Annex III 
presents a comparison of the ranking of EU Member States based on the SEDI and the HDI, while Graph 
1 compares the SEDI rankings of Member States with those based on GDP per capita. 

 

Table 3.1: Indicators included in the socio-economic development index 

Indicators
Air transport Air transport passengers carried

Railway transport Railway passenger kilometers

Intensity of freight traffic - all modes of transport 
(except water)

Goods transported by rail, roads and air
transport (scaled by the surface of the country)

Roads paved as a % of the total roads network

Rail lines – total root-km
Telephone main lines in use 
Mobile subscriptions
Fixed broadband internet users

Electricity infrastructure Losses – electric power transmission and
distribution, Reciprocal.
Infant mortality rate
Immunization DPT
Life expectancy at birth
Primary school enrolment
Tertiary school enrolment
Reverse of the unemployment rate
Employment rate

Energy intensity GDP per unit of energy use

Labour market

Knowledge and education

Employment 
opportunities

Environmental 
sustainability

CO2 emission Carbon dioxide intensity

                             Policy area

Infrastructure Inland transport infrastructure density*

Telecom infrastructure

Human capital 
development

Public health

 
Source: Unless otherwise indicated – World Bank, WDI, September 2013, *Complemented with World Bank, WDI, 2006, Canning, 1998, Eurostat. 
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Graph 3.1: SEDI versus GDP per capita, 2010 
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With some small divergences the 2 indexes as well as the comparison based on GDP per capita give a 
very similar picture of the relative performance as regards socio-economic development. The two indexes 
identify almost identically and consistently over the years the worst performers – Bulgaria and 
Romania (8) which indicates that the structural characteristics of the two economies might be behind the 
low values of the two indexes for these countries. Similarly Ireland is one of the-best performers both for 
SEDI in 2010 and for the HDI in 2011. Sweden, Denmark, Germany and the Netherlands are also 
consistently amongst the top six performers with less than three places differences in the rankings of the 
two indexes.  

The new Member States have in general lower values of SEDI with the exception of Slovenia and 
Slovakia which are outpacing Belgium, Portugal and Finland. Slovenia ranks higher than some older and 
former cohesion Member States, outpacing Spain and Greece. 

                                                           
(8) Bulgaria and Romania have been the worst EU27 performers for all the years for which it was possible to calculate SEDI. 
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4.1. BASELINE SPECIFICATION –THE IMPORTANCE OF SOUND FISCAL POLICY FOR SOCIO-
ECONOMIC DEVELOPMENT 

In order to test the relationship between fiscal policy outcomes and socio-economic development, we 
estimate the following main specification of the empirical model: 

𝑙n 𝑆𝐸𝐷𝐼𝑖𝑗𝑡 = 𝑎 + 𝛽𝑘 + 𝑡𝑡 + 𝛾 ∗ ln 𝐼𝑛𝑖𝑡𝑖𝑎𝑙  𝑆𝐸𝐷𝐼𝑗𝑡𝑜 + 𝛿 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝐷𝑒𝑏𝑡𝑗𝑡 + 𝜒 ∗ 𝐵𝑢𝑑𝑔𝑒𝑡 𝐷𝑒𝑓𝑖𝑐𝑖𝑡𝑗𝑡 + ⋯ 

… . . +𝜑𝑧 ∗ 𝑍𝑗𝑡 + 𝜀𝑗𝑡 

where the 𝛽𝑘 's are k regional country-specific fixed effects, 𝑡𝑡's are time effects to account for the 
common business cycle, j is denoting countries, public deficit and public debt are indicators for the 
soundness of fiscal policy as ratios to potential GDP, Z is a vector of z country-specific control variables, 
ln 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑆𝐸𝐷𝐼𝑗𝑡𝑜  is the natural logarithm of the initial level of socio-economic development of country j 
for 𝑡𝑜 which is either 1980 for the older Member States or 1992 for the recently acceded Member States 
and 1991 for Germany after the reunification, while the ε's are the error terms. 

In addition, we test different specifications of the main empirical model replacing the public deficit with 
more disaggregated sets of fiscal variables including different combinations of government revenue and 
expenditure. 

4.2. EFFECTIVENESS OF THE ESI FUNDS AND FISCAL POLICY 

To test for the conditional effectiveness of the ESI Funds, the baseline specification is augmented with an 
indicator for ESI Funds payments and interaction terms between this indicator and various proxies for 
sound fiscal and macro-economic policies. 

𝑙n 𝑆𝐸𝐷𝐼𝑖𝑗𝑡 = 𝑎 + 𝛽𝑘 + 𝑡𝑡 + 𝛾 ∗ ln 𝐼𝑛𝑖𝑡𝑖𝑎𝑙  𝑆𝐸𝐷𝐼𝑗𝑡𝑜 + 𝛿 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝐷𝑒𝑏𝑡𝑗𝑡 + 𝜒 ∗ 𝐵𝑢𝑑𝑔𝑒𝑡 𝐷𝑒𝑓𝑖𝑐𝑖𝑡𝑗𝑡 + ⋯ 

… + 𝜇 ∗ 𝐸𝑆𝐼𝐹𝑗𝑡 + 𝜌 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝑑𝑒𝑏𝑡𝑗𝑡 ∗ 𝐸𝑆𝐼𝐹𝑗𝑡 + 𝜑𝑧 ∗ 𝑍𝑗𝑡 + 𝜀�𝑡 

where: 

- 𝐸𝑆𝐼𝐹𝑗𝑡   are the actual payments from European Structural and Investment Funds received by Member 
State j in year t and expressed as ratios to potential GDP,  

- the interaction terms of ESI funds with public debt as a ratio to potential GDP tests whether the 
effectiveness of the ESI Funds depends on the soundness of fiscal policies as proxied by government debt 
levels.  

We use as a proxy for the soundness of economic and fiscal policies the ratio of government gross debt to 
potential GDP as it is the stock variable that captures the cumulative effects of fiscal policy outcomes 
over the years. 

The budget deficit variable is based on the ESA 95 methodology and does not include the ESI funds so 
that there is no relationship between ESI funds and this measure of fiscal policy apart from the co-
financing requirements.  
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The impact of ESI Funds on socio-economic development would be given by the derivative of the base 
specification equation for SEDI with respect to ESI funds: 

 

∂ lnSEDIjt
∂ ESIFjt

= 𝜇 + 𝜌 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝐷𝑒𝑏𝑡𝑗𝑡 

 

which would depend on the country-specific level of government gross debt as a ratio to potential GDP 
and the coefficients estimated in the above econometric specification.  

The interpretation of the results would depend on the sign of the interaction term: a negative sign of the 
estimated coefficient of the interaction term, ρ, would imply that the effectiveness of the ESI funds would 
be diminished in countries and periods when ESI funds support coincided with high stock of public debt 
as a ratio to potential GDP. 

4.3. AUGMENTED MODEL: THE IMPORTANCE OF MACRO-ECONOMIC IMBALANCES FOR SOCIO-
ECONOMIC DEVELOPMENT 

In order to test the relationship between macro-economic imbalances and the improvement of socio-
economic development, the base specification of the model in section 4.1 was augmented with some of 
the scoreboard indicators (9) as follows:  
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where 𝑀𝐼𝑃𝑗𝑡 captures country-specific macro-economic imbalances proxied with the ratio of net foreign 
liabilities to GDP. 

4.4. EFFECTIVENESS OF THE ESI FUNDS AND MACROECONOMIC IMBALANCES 

To test if ESI funds are more effective in enhancing socio-economic development in an environment 
without macroeconomic imbalances we augmented further the model in Section 4.3 with an interaction 
term of net foreign liablities as a ratio to GDP and the ESI funds payments as a ratio to potential GDP. 

𝑙n 𝑆𝐸𝐷𝐼𝑖𝑗𝑡 = 𝑎 + 𝛽𝑘 + 𝑡𝑡 + 𝛾 ∗ ln 𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑆𝐸𝐷𝐼𝑗𝑡𝑜 + 𝛿 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝐷𝑒𝑏𝑡𝑗𝑡 + 𝜒 ∗ 𝐵𝑢𝑑𝑔𝑒𝑡 𝐷𝑒𝑓𝑖𝑐𝑖𝑡𝑗𝑡 + ⋯ 

… + 𝜇 ∗ 𝐸𝑆𝐼𝐹𝑗𝑡 + 𝜌 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝑑𝑒𝑏𝑡𝑗𝑡 ∗ 𝐸𝑆𝐼𝐹𝑗𝑡 + 𝜂 ∗ 𝑁𝑒𝑡 𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠𝑗𝑡 + 𝜑𝑧 ∗ 𝑍𝑗𝑡 + 𝜀𝑗𝑡 

where: 

- the conditional effectiveness of the ESI Funds in enhancing socio-economic development is tested with 
the interaction terms of the ESI funds with (i) public debt as a ratio to potential GDP and (ii) net foreign 

                                                           
(9) "Scoreboard for the Surveillance of Macroeconomic Imbalances", European Economy, Occasional Paper 92, February 2012. 
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liabilities as a ratio to GDP in order to take into account the soundness of fiscal and macro-economic 
policies as proxied by low(-er) government debt levels and net foreign liabilities.  

In this case the effectiveness of ESI funds would be given by: 

∂ lnSEDIjt
∂ ESIFjt

= 𝜇 + 𝜌 ∗ 𝑃𝑢𝑏𝑙𝑖𝑐 𝐷𝑒𝑏𝑡𝑗𝑡 + 𝜂 ∗ 𝑁𝑒𝑡 𝐹𝑜𝑟𝑒𝑖𝑔𝑛 𝐿𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑖𝑒𝑠𝑗𝑡 

The derivative can be evaluated based on the estimated coefficients and the country-specific levels of 
public debt as a ratio to potential GDP and net foreign liabilities as a ratio to GDP. 
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5.1. ESTIMATION METHODOLOGY 

The fiscal variables are likely to be endogenous: (i) as most of the indicators included in SEDI are linked 
to policy areas that are highly influenced by public policy, and (ii) due to the so-called Wagner's law 
assuming that higher socio-economic development itself may entail increases in government budget 
expenditure. The effect of the Wagner's law can for instance be illustrated with the case of broadband 
infrastructure. Twenty years ago, it was not yet developed (10). With the increasing levels of socio-
economic development and the advent of Internet accompanied by a rapid development of the IT 
infrastructure, a new policy area emerged. Since then it had been supported both by the public and private 
sectors at national and European level. The increasing socio-economic development created new needs 
that had to be addressed by public policy and, therefore, led to an increase in budgetary expenditure.  

It has to be noted, however, that the Wagner's law is just a hypothesis which has not been consistently 
confirmed empirically for advanced economies. I.e. in the case of Germany while evidence for Wagner's 
law had been found, the oil price shock in 1973 was deemed more dangerous for fiscal sustainability than 
the increases in economic development (Koester and Priesmeier, 2009). It has been, though, found 
relevant for less mature economies undergoing convergence and development. 

To address the possible endogeneity of all fiscal variables and GDP per capita the models were estimated 
by two-stage least squares instrumental variables procedure using the first two lags of the repressors as 
instruments. The other control variables, i.e. the rate of inflation and the natural logarithm of population 
were treated as exogenous. Government debts to potential GDP ratios were treated as endogenous in all 
specifications as regards the fiscal policy. We treated all interaction terms with ESI Funds and the ESI 
funds payment series as endogenous, despite inconclusive results as regards their endogeneity, and 
instrumented them with their previous lags (11). Furthermore, we estimated specifications of the model 
using cyclically adjusted fiscal variables to address possible endogeneity due to some cyclically driven 
variables included in the composite index for socio-economic development, i.e. the unemployment rate. 
We also allowed for region-specific (12) fixed effects and time effects which turned out to be highly 
significant. 

5.2. DATA  

5.2.1. Macroeconomic and fiscal data 

We use annual series from the World Bank WDI October 2013 for the sub-indicators of the SEDI index 
and from AMECO and EUROSTAT for the fiscal data and the control macroeconomic variables. Our 
sample consists of 27 EU Member States. The time horizon of the estimations is 1980-2010, although the 
availability of data limits the time-frame for most countries to a shorter period, typically to around 15 
years. In order to remove the short-term cyclical variation due to the denominator effects, all fiscal and 

                                                           
(10) Our composite indicator SEDI does not include a sub-indicator for broadband infrastructure as the dataset for it started only a 

decade and a half ago. 
(11) In principle, ESI Funds should be endogenous as the allocation decision takes into account the level of income and socio-

economic development including the rates of unemployment. However, except for the Cohesion fund this is done at regional 
level and not at a country level and therefore some advanced Member States are large beneficiaries as well. 

(12) More specifically, we included dummies for the following groups of countries: the 7 Eastern European Member States that 
acceded in 2004, the two non-Eastern European Member States that acceded in 2004 – Cyprus and Malta and the 2 Member 
States that acceded in 2004 – Bulgaria and Romania. In line with the literature, we omitted one set of dummies and 
consequently the comparison is implicitly done with respect to those countries. In our case we omitted the group of the old non-
cohesion 11 Member States –Austria, Belgium, Denmark, Finland, France, Italy, Netherlands, Luxembourg, Sweden and the 
UK as well as the 4 old cohesion countries – Greece, Ireland, Portugal and Spain and Hungary as the single new Member State 
with debt to potential GDP level above 60%. 
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EU budget series were expressed as ratios to potential GDP at current market prices except for net foreign 
liabilities which is expressed as a ratio to nominal GDP. 

5.2.2. Data for the ESI Funds  

Data for the ESI Funds comes from the European Commission (13) and was expressed in ratios to 
potential GDP based on data from AMECO. We used data for actual payments and not data on 
commitments in order to gauge the impact and effectiveness of the support from the EU budget. The ESI 
funds payments series was converted from current prices into constant 2005 prices using the GDP 
deflators and from EUR into national currencies.  

As regards the ESI Funds our objective was to re-construct backward in time a proxy for the support from 
the 5 Funds (14) that will be covered by the Common Strategic Framework in the next programming 
period 2014-20. This was not always possible with our current dataset due to insufficient disaggregation 
by expenditure items and changing budgetary classifications in the different programming periods (see 
Table A3.2 in Annex III for more details on the EU budget items included in the ESI funds proxy in the 
different multiannual financial frameworks). Our baseline indicator for ESI Funds contains data on the 
ESF, ERDF, the Cohesion Fund, EAGGF Guidance (15), Fisheries (16) and some pre-accession support for 
the then acceding Member States targeted towards the same socio-development objectives. 

5.3. STYLIZED FACTS 

5.3.1. Evolution of SEDI 

Graph 5.1 depicts the dynamics of the average SEDI levels for the 27 EU Member States in 1980-
2010 (17) by groups of countries differentiated according to the timing of their accession and eligibility for 
support from the Cohesion Fund, while Table 5.1 provides more detailed information for the performance 
of individual Member States. 

Compared to the 4 old cohesion countries (Greece, Ireland, Portugal and Spain), the new Member States 
have made on average significant progress since their accession. Noticeably, some of them, i.e. the Czech 
Republic and Slovenia, closely followed the speed of improvements achieved by the older cohesion 
countries. For some new Member States, i.e. Bulgaria and Romania, the rapid pre-crisis real GDP growth 
was not necessarily accompanied with commensurate improvements in SEDI, albeit our dataset does not 
allow us to check if the speed of progress has accelerated after the year of accession, 2007.  

                                                           
(13) European Commission, EU budget, Financial reports 2007, 2008, 2009 and 2010, Office for Official Publications of the 

European Communities, Luxembourg. 
(14) The 5 ESI funds that will be covered by the Common Strategic Framework in 2014-20 are the ERDF, the ESF, the EAGGF 

Guidance and the MFF. 
(15) From 1980 until 1992. For the subsequent years our database did not permit to isolate these expenditures from the rest of the 

EU budget spending for agriculture, internal policies or natural resources. 
(16) From 1980 until 1992. For the subsequent years our database did not permit to isolate these expenditures from the rest of the 

EU budget spending for agriculture, internal policies or natural resources. 
(17) For the old Member States the constructed SEDI series starts at 1980, while for the recently acceded Member States it starts at 

1992. The SEDI index for Germany starts at 1992 as well due to lack of consistent data before and shortly after the re-
unification. 
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Graph 5.1: Average socio-economic development indexes (SEDI) for EU 27, 1980-2010 

0.0

0.1

0.2

0.3

0.4

0.5

0.6

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

Average SEDI (a)

EMU Pre-2008 Post-2008
Old 11 EU MSs Old 4 cohesion countries
MS since 2004 MS since 2007

-6

-4

-2

0

2

4

6

8

19
80

19
82

19
84

19
86

19
88

19
90

19
92

19
94

19
96

19
98

20
00

20
02

20
04

20
06

20
08

20
10

Growth rates of SEDI, annual percentage change (b)

EMU Pre-2008 Post-2008
Old 11 EU MSs Old 4 cohesion countries
MS since 2004 MS since 2007  

Notes: *Austria, Belgium, Denmark, Germany, Finland France, Italy, Netherlands, Luxembourg, Sweden, UK, **Greece, Ireland, Portugal and Spain, 
***The 10 new Member States that acceded in 2004, ****Bulgaria and Romania 
Source: COM calculations based on the WB WDI September 2013, AMECO and EUROSTAT. 

The old 4 cohesion countries have levels of SEDI close to those of the old non-cohesion Member States, 
while the 12 recently acceded Member States have in general lower levels of SEDI, which, however, 
increase rapidly for some of those countries in line with the convergence hypothesis. Ireland is by far the 
country that experienced the most rapid improvement in SEDI (table 5.1) with the other old cohesion 
countries also having made significant progress. 
 

Table 5.1: Average SEDI of the main groups of Member States in the beginning of the sample, 1980, in its end, 2010, and in the year of 
accession to the EU 

SEDI 1980 1981 1986 1992 2004 2007 2010
Oldest 11 EU MSs 0.321 0.320 0.345 0.372 0.444 0.493 0.494
Old 4 cohesion MSs, in 0.314 0.491
          Greece 0.368 0.384 0.451
          Ireland 0.160 0.555
          Portugal 0.433 0.417 0.470
           Spain 0.294 0.293 0.487
MS since 2004 0.274 0.336 0.376
MS since 2007 0.223 0.315 0.325  

Source: Commission Services 
 

Albeit at different speeds, SEDI in general showed an increasing trend though some countries 
experienced faster progress than others. Before 2007 SEDI exhibited declines only in rare cases, i.e. it 
declined in Latvia and Estonia in the mid-90s, due to the disruptive transformation of the transition to 
market economies. It also declined in Sweden in the beginning of the 90s as a result of the economic and 
banking crisis. As our dataset for SEDI spans only until 2010 it allows us to observe the effects of the on-
going economic and financial crisis only for some Member States (in general those for which it started 
earlier). The data shows a sharp decline in SEDI in 2008-10 for Latvia and Estonia as well as the 
beginning of deterioration in 2009 for Ireland, Portugal and Lithuania. 

5.3.2. Fiscal performance, SEDI and the ESI Funds 

The sources of the fiscal variables are AMECO and Eurostat databases. For some of the new Member 
States (i.e. Bulgaria) some fiscal variables were available only after 2005. We estimated specifications 
with both headline as well as cyclically adjusted fiscal indicators. The cyclical adjustment is done in 
accordance with the commonly agreed methodology used by the Commission services in the context of 
the excessive deficit procedure and the fiscal surveillance in the framework of the Stability and Growth 
Pact. The source of the cyclically adjusted fiscal variables is the AMECO database. The estimation fiscal 
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variables in structural terms were not used due to the relatively shorter time series. To eliminate short 
term output variation the fiscal variables are expressed as ratios to potential GDP.  

Graph 5.2 illustrates the dynamics of the headline budget balances and gross government debt as ratios to 
potential GDP for the 27 EU Member States during the period 1980-2012 while Table 5.2 focuses on the 
pre- and post-crisis changes in SEDI and the main fiscal aggregates for the different groups of countries 
in order to explore the impact of the on-going economic and financial crisis over the current economic 
cycle in 1998-2010.  

Before the outburst of the economic crisis all Member States except those that acceded in 2004 used the 
favorable economic times in 1998-2007 to reduce on average their gross government debt to potential 
GDP ratios, albeit the magnitude of the reduction differed. The most significant reduction of gross 
government debt to potential GDP ratios was implemented in Bulgaria (56 points of GDP), despite the 
fact that the source of this improvement was mostly the growth of nominal GDP and to a lesser extent 
improvement in the primary fiscal balances (Bognetti and Ragazzi, 2005 as well as in several assessments 
of the European Commission of Bulgaria's Convergence Programme). 

Graph 5.2: Government gross debt and deficits as ratios to potential GDP, EU 27 Member States, 1980 – 2012 
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The dynamics of government debt ratios started to diverge more significantly after the beginning of the 
economic crisis in 2007-2010. After the beginning of the economic downturn in 2007 government debt to 
potential GDP ratios started to deteriorate in all groups of Member States. However, for the old 11 
Member States the increases in government debt to potential GDP ratios after 2007 were almost of the 
same magnitude as the government debt reductions in 1998-2007, resulting in almost unchanged average 
ratios for the entire period 1998-2010 (increases of 1.25 points of potential GDP as illustrated in Table 
5.2). In contrast, the old 4 cohesion countries as well as the new Member States that acceded in 2004 
remained at the end of the period 1998-2010 with higher gross government debt to potential GDP ratios 
(an increase of 28 points of potential GDP for the former and 14 points of potential GDP for the latter). 

Government debt to potential GDP ratios of the recently acceded Member States are on average relatively 
low with the exception of Hungary which is the only cohesion country from this group with a ratio of 
government debt to potential GDP above the reference value of 60% (18) in 1998-2010. In contrast, in 
2010 the old non-cohesion Member States had on average government debt to potential GDP ratios of 
66% which is relatively close to the reference value, while for the old 4 cohesion countries this ratio was 
significantly higher at 95 percent of potential GDP. 

                                                           
(18) The Treaty reference values for government debt and headline budget balances are expressed as ratios to nominal GDP, while 

the fiscal aggregates in this analysis are expressed as ratios to potential GDP. 
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As regards SEDI, while before 2007 all Member States recorded significant progress in enhancing socio-
economic development with the index increasing by almost 30% in 1998–2010 for the Member States 
that acceded in 2004 and 2007, those increases were accompanied with a significant debt reduction only 
in the case of Bulgaria and more moderate debt reduction before 2007 implemented by Estonia, Slovakia 
and Romania. 
 

Table 5.2: Changes in the government gross debt and net lending to potential GDP ratios and SEDI 

2007-1998 2010-2007 2010-1998 2010 1998 2007 2010 2007-1998 2010-2007 2010-1998

Czech republic 22.7 2.2 25.4 -4.7 14.1 29.7 37.3 15.6 7.6 23.2
Cyprus 13.6 -2.1 11.2 -5.3 58.5 60.2 61.9 1.7 1.7 3.4
Estonia 54.8 -15.8 30.3 0.2 6.0 4.1 6.3 -1.9 2.2 0.3
Hungary 33.9 -1.4 32.0 -4.1 60.2 69.4 78.8 9.2 9.5 18.7
Latvia 79.0 -20.3 42.7 -7.2 9.5 10.1 39.4 0.6 29.3 29.9
Malta 2.6 7.9 10.7 -3.6 51.7 61.7 67.3 10.0 5.6 15.6
Lithuania 55.9 -7.0 45.1 -6.6 16.4 18.5 34.8 2.1 16.3 18.4
Poland 22.7 6.6 30.7 -7.9 39.9 46.3 55.4 6.4 9.1 15.6
Slovakia 33.1 2.2 36.0 -7.6 35.1 31.2 40.5 -3.9 9.3 5.4
Slovenia 39.3 -0.2 39.1 -5.8 23.1 24.4 37.5 1.3 13.1 14.4
MS since 2004 32.3 -3.0 28.4 -5.3 31.4 35.6 45.9 4.1 10.4 14.5

Bulgaria 38.4 2.4 41.7 -3.0 74.0 18.1 15.8 -56.0 -2.3 -58.2
Romania 14.2 4.0 18.8 -6.7 16.2 13.6 29.9 -2.6 16.3 13.7
MS since 2007 24.9 3.2 28.9 -4.9 45.1 15.8 22.8 -29.3 7.0 -22.3

Old 4 cohesion countries 29.7 -1.2 28.2 -14.65 66.97 60.62 95.24 -6.36 34.62 28.26
Old 11 MSs 19.9 0.1 20.1 -3.99 65.14 53.87 66.39 -11.26 12.52 1.3

Percentage change of SEDI 
Government deficit to potential 

GDP Change of the ratio of government debt to potential GDP

 
Source: Commission Services 
 

In 2010 the 4 old cohesion countries had almost the same average SEDI levels as the 11 old non-cohesion 
Member States (0.472 for the former versus 0.494 for the latter). However, they had considerably higher 
government budget deficits (12.28% of potential GDP on average for the former versus 4.75% of 
potential GDP for the latter) as well as higher government debt to potential GDP ratios (95.4 on average 
for the former versus 66 on average for the latter). In contrast, at 0.33 the average SEDI levels of the 
Romania and Bulgaria were considerably lower than those of both the old 4 cohesion countries as well as 
of the Member States that acceded in 2004. However, their government debts to potential GDP ratios 
were significantly lower as well as at 22.8% of potential GDP. 

The economic downturn in 2007 triggered a deterioration of SEDI both in the old cohesion countries as 
well as in the Member States that acceded in 2004 (mostly as a result of a considerable reversal of SEDI 
in Latvia and Estonia). In contrast, SEDI stalled or continued to increase after 2007 in the old member 
states as well as in Bulgaria and Romania, albeit at a more modest pace. Despite the relatively contained, 
on average, damage on SEDI in 2007-2010, in the case of the old cohesion countries it was accompanied 
with the most significant deterioration of fiscal performance both as regards the headline budget balance 
as well as the gross government debt potential GDP ratios. 

All in all, the improvements in SEDI in 1998-2010 were accompanied by almost unchanged government 
debt to potential GDP ratios in the old EU Member States, by a significant increase of these ratios of 
almost 30 points of GDP on average in the old cohesion countries, by more moderate increases of around 
14 points of GDP in the new member states that acceded in 2004 and by debt reduction of approximately 
22 points of GDP in the member states that acceded in 2007. 
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Graph 5.3: ESI Funds and the marginal efficiency of capital, 1980 - 2012 
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Graph 5.3 illustrates the average profiles of ESI Funds payments as ratios to potential GDP and the 
marginal efficiency of capital, while Graph A4.1 in Annex IV compares the dynamics of ESI Funds 
payments with those of SEDI for the main groups of countries. As evidenced on Graph 5.3(a), in the last 
decade since 1998 ESI Funds payments as ratios to potential GDP were increasing the most in the 10 
Member States that acceded in 2004, remained almost unchanged in the old 11 Member States and were 
declining steeply in the old 4 cohesion countries. In principle, the amounts of ESI Funds payments and 
commitments as ratios to potential GDP are not determined in a way that is reflecting the business cycle. 
Their main dynamics is rather driven by the 7-years Multiannual Financial Frameworks and the weight of 
cohesion policy in the EU budget. However, the absorption rate is likely to be influenced by the cyclical 
conditions. Despite this, payments seem to have increased steeply after the outburst of the crisis in 2008 
in the new Member States that acceded in 2004 and in the old 4 cohesion countries after 2009. Marginal 
efficiency of capital depicted in Graph 5.3(b), however, seem to be highly cyclical, declining sharply and 
in a highly synchronized way for all groups of countries in 2007-2009. 

As illustrated on Graph A4.1 in Annex IV panel c and panel d, increases in ESI Funds payments as ratios 
to potential GDP were broadly accompanied by an increasing SEDI for the 2 groups of new Member 
States. ESI Funds payments for the 4 old cohesion countries were increasing more than SEDI in 1990-
1998, which seems to have created some sustainability of SEDI as it continued to rise in the next decade, 
despite the declining ESI funds payments. The increases of SEDI, however, stalled during the last 
recession since 2007. For the old 11 Member States SEDI was increasing broadly in parallel with higher 
ESI Funds payments as ratios to potential GDP up to 2000. The declining ESIF payments as a ratio to 
potential GDP, thereafter, however, did not prevent SEDI to moderately increase up to the beginning of 
the recession in 2007. After 2008, SEDI has stalled for this group of countries as well. 

5.3.3. Macroeconomic imbalances and SEDI 

In this section we explore the link between the dynamics of SEDI and some macroeconomic indicators, 
namely the rate of unemployment, its deviation from the EU average as a measure of country-specific 
asymmetric shocks to unemployment and net foreign liabilities. 

5.3.3.1. Unemployment rate 

Graph 5.4 presents the comparative evolution and convergence of the rates of unemployment and their 
deviation from the EU average for the 4 groups of Member States in the periods in the run-up to the EMU 
in 1992-1998, the EMU pre-crisis economic expansion in 1998-2008 and the EMU post-crisis period 
since 2008. 
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Graph 5.4: Unemployment and its deviation from the EU average, 1980 - 2012 
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Source: AMECO and EUROSTAT, simple averages. 

Both, the unemployment rate and its deviation from the EU average give similar pictures of overall 
converging and declining unemployment in the pre-crisis post-EMU expansion in 1998-2008 and 
increasing divergences in the subsequent post-2008 recession. The decline and convergence of the 
unemployment rate before 2008 seem to have been a widespread global phenomenon that was not typical 
for the euro-area countries or even the EU and has been present in most of the advanced economies as 
well (Estrada et al., 2013). In the post-2008 period, however, the experience of the 4 groups of countries 
started to markedly diverge, with the 4 old cohesion countries undergoing the most significant 
asymmetric adverse shock and an increase in the rate of unemployment as well as its deviation from the 
EU average. In contrast, the unemployment rate of the 10 Member States that acceded in 2004, some of 
which are in the euro-area as well, started to moderate in 2010-12 and reached the EU average. 

5.3.3.2. Net foreign liabilities and current accounts 

Graph 5.5 presents the dynamics of the average net foreign liabilities and current accounts as ratios to 
GDP per groups of countries. As it is illustrated in Graph 5.5(a) the old 4 cohesion countries reduced their 
net foreign liabilities in the run-up to the EMU in 1992-1998. After 1992, however, there was a steady 
build-up of the stock of net foreign liabilities for all groups of countries except the old 11 EU Member 
States. In the pre-crisis period up to 2008 the Member States that acceded in 2007 experienced the most 
pronounced deterioration of the current account balances as ratios to potential GDP, while the old 4 
cohesion countries had the most significant accumulation of the stock of net foreign liabilities. After 
2008, however, the former group of countries started to moderate their stock of net foreign liabilities, 
while the latter continued to build them. The stock of net foreign liabilities of the Member States that 
acceded in 2004 remained almost unchanged since 2008, despite the marked cyclical improvement of the 
current account balances as ratios to GDP. 
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Graph 5.5: Net foreign liabilities and current accounts, 1980 - 2012 
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5.3.4. Macroeconomic control variables and SEDI 

To test the robustness of our main results and to obtain the effect of public policy beyond other economic 
and social factors we included in the empirical model several control variables that could also impact on 
the dynamics of SEDI. 

By including in the empirical model GNI per capita growth we control for the beneficial effect of higher 
economic prosperity and development on non-income socio-economic development, the rate of inflation 
is controlling for the effects of monetary policy and financial conditions, while the natural logarithm of 
population is taking into account differences in the quantity and quality of the available human capital 
and country size.  

Table 2 in Annex I presents a detailed description of the macroeconomic control variables, their 
transformations and data sources.  

5.4. UNIT ROOT TESTS 

We used the panel unit root test developed by Levin, Lin and Chu (2002) (LLC test) to assess the time 
series properties of the variables. LLC tests the null hypothesis of a common unit root process in the 
sample against the alternative of stationarity.  

Looking at the entire sample, the null hypothesis of a unit root can be rejected for all the fiscal variables 
at a minimum of 5 percent significance level. The SEDI variable was found trend stationary at all 
conventional significance levels. Concerning the variables measuring sound macro-economic policies,  
net foreign liabilities was found trend stationary in most of the sample. Regarding our control variables, 
GNI per capita growth, inflation and population were found to be stationary. These results allow us to 
proceed with an estimation of a log-linear model without differencing the variables. 
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6.1. SOUND FISCAL POLICIES AND THE ACHIEVEMENT OF THE SOCIO-DEVELOPMENT OBJECTIVES 
OF THE TREATY 

Table 6.1 presents our main results testing the importance of a sound fiscal framework for the 
achievement of the European Union's socio-development objectives enshrined in the Treaty. 
 

Table 6.1: Estimation results - sound fiscal policy and the effectiveness of the ESI Funds; 
Two-stage least squares log-linear estimation with control variables; 
Dependant variable: logarithm of SEDI, Instruments: one and two lags of the endogenous regressors 

1 2 3 4 5 6
Sound fiscal policy
Government debt, to potential GDP -0.1664*** -0.1444*** -0.1481*** -0.1395*** -0.1387*** -0.0777***

[0.0205] [0.0233] [0.0236] [0.0258] [0.0331] [0.0255]

Government deficit, to potential GDP -0.6263* 0.1466
[0.3362] [0.3207]

Government deficit cyclically adjusted, to potential GDP -0.3975
[0.3301]

Government deficit excluding gross fixed capital formation, to potential GDP -0.5879*
[0.3431]

Total revenue cyclically adjusted, to potential GDP 0.5656*
[0.3394]

Total current expenditure cyclically adjusted, to potential GDP -0.4534
[0.4258]

Net fixed capital formation, to potential GDP 1.0314*
[0.6211]

ESI Funds
European structural and investment funds, to potential GDP 4.8484*

[2.9347]
Interaction term - European structural  investment funds, to potemtial GDP *Government 
debt to potential GDP -0.1502***

[0.0391]
Control variables - GNI per capita growth, Inflation, Private GFCF, Ln of population, ln initial SEDI, regional and time dummies
Observations 448 443 438 441 438 388
R-squared 0.729 0.729 0.714 0.729 0.724 0.750
Score Chi2 1.13368 0.833596 1.44185 0.317868 1.3752 2.89789
Score Chi2 - p-value p = 0.2870 p = 0.6592 p = 0.4863 p = 0.8531 p = 0.8485 p = 0.5751  
Note: * significant at 10% level, **significant at 5% level, ***significant at 1%. Huber-White heteroskedasticity-consistent standard errors in 
parentheses. 
Note: Total revenue adjusted for the cyclical components and one off and other temporary measures, Total expenditure adjusted for the cyclical 
components and one off and other temporary measures  
Source: Commission Services 
 

Government debt to potential GDP ratio 

Government debt as a ratio to potential GDP was very highly significant (at 1% significance level) with a 
negative coefficient in almost all of the estimated specifications, implying that the accumulation of 
government debt could undermine the progress in improving socio-economic development. This was the 
most robust result of our empirical model which was consistently present for different samples of 
countries, years, levels of disaggregation of the fiscal aggregates and specifications of the SEDI. 

Overall, our results indicate that the accumulation of government debt could weigh on the scope for 
policies enhancing socio-economic development both at national as well as at European level and could 
hamper the capacity to pursue progress in improving the so-called "opportunity indicators" for current 
and future generations.  

Headline government deficits as ratios to potential GDP 

Specification 2 in Table 6.1 tests empirically our main hypothesis and the results show that the 
improvement in government net lending to potential GDP ratios is beneficial to achieve higher socio-
economic development. More specifically, the coefficient on government deficit to potential GDP is 
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negative and significant at the 10% level implying that an improvement of this ratio by 1 percentage point 
would be associated with an increase in SEDI by 0.63 percent ceteris paribus. The weaker significance of 
this coefficient can be the result of two opposing effects: a possible negative non-Keynesian effect of 
fiscal profligacy undermining SEDI, and a possible positive Keynesian effect of government spending 
increasing SEDI. In contrast, the very robust negative coefficient of debt indicates that the impact of debt 
on SEDI is dominated by the non-Keynesian effect. 

Fiscal deficit excluding public investment 

To test for the importance of public investment in enhancing SEDI we used as a regressor a measure of 
the headline budget deficit excluding public investment and the results are summarized in Column 4. The 
coefficient was statistically significant at the 10 percent level and negative with a smaller magnitude than 
those for the headline budget deficit. Our results on public investment might be influenced by the fact 
that: (i) we control explicitly for private investment which has been in almost all specifications positively 
and statistically significantly associated with SEDI and (ii) our sample includes both new and old 
Member States with very different dynamics of public investment (for most of the old Member States 
public investment displays a declining trend, while for the new Member States it has been mostly 
sustained at high(er) levels. 

Fiscal adjustments over the cycle  

To analyze further the link between sound fiscal policy and socio-economic development while taking 
into account the effects of the economic cycle on government fiscal aggregates we estimated the main 
model after an adjustment of some of the fiscal indicators for the cyclical component. The results are 
reported in Columns 3 and 5 of Table 6.1.  

The results from the more disaggregated specification in Column 5 suggest that cyclically adjusted 
revenue are positively (and statistically significantly) associated with SEDI, while cyclically adjusted 
current expenditure are negatively associated with SEDI. This suggests that some of the main drivers of 
the negative association between socio-economic development and fiscal imbalances might be related to 
the functioning of automatic stabilizers.  

Current expenditure versus public investment 

Finally, our empirical model permitted us to investigate the link between fiscal policy and improvements 
in SEDI by taking a more disaggregated perspective as regards fiscal aggregates and the results are 
presented in specification 5 of Table 5. In this specification we tested the link between SEDI and public 
investment measured as net fixed capital formation (in contrast to the previous specification 4 using gross 
fixed capital formation) which has been shown to contribute positively and statistically significantly to 
improvements in SEDI. Our results imply that increases in net fixed capital formation by 1 percentage 
point would be associated with an improvement of SEDI by 1.03% ceteris paribus. 

6.2. ENHANCING THE EFFECTIVENESS OF EU FUNDS THROUGH A SOUND FISCAL FRAMEWORK 

This section presents the results on testing the effectiveness of the ESI Funds in enhancing socio-
economic development, while controlling for a broad range of country-specific fiscal and macroeconomic 
indicators. The estimation is based on the model in Section 4.2 where the base specification is augmented 
with a series on payments from the ESI Funds and an interaction term between this indicator and public 
debt as a ratio to potential GDP as a proxy for sound fiscal policy. The results are summarized in the last 
column of Table 6.1.  
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The results suggest that the European Structural and Investment Funds are effective in enhancing the 
achievement of the Treaty socio-economic objectives as the coefficient on the ratio of ESI funds 
payments to potential GDP is positive and statistically significant (at the 10 percent significance level).  

Sound fiscal and economic policies matter for the achievement of the socio-economic development 
objectives in the Treaty. We tested this directly with the inclusion of an interaction term between the ESI 
Funds and government public debt as a proxy for the soundness of fiscal policies. 

When controlling for the possible negative impact due to unsound macroeconomic and fiscal policies, i.e. 
as proxied by the stock of government debt, the European Structural and Investment Funds are less 
effective in enhancing the achievement of the socio-economic objectives in the Treaty. The coefficient on 
the interaction term between ESI funds payments and the ratios of public debt to potential GDP is 
negative and very highly significant (i.e. at 1% significant level) in all empirical specifications (19). 

The estimation results imply that the effectiveness of the ESI funds in enhancing SEDI would be given by 
the following equation: 
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6.3. SOUND MACRO-ECONOMIC POLICIES AND THE ACHIEVEMENT OF THE SOCIO-DEVELOPMENT 
OBJECTIVES OF THE TREATY 

In this section we added to our base empirical specification one additional indicator on macroeconomic 
imbalances, namely net foreign liabilities as a ratio to GDP as well as its interaction terms with ESI funds 
payments and re-estimated the model. The results are presented in Table 6.2. 

The empirical test broadly confirms that not only sound fiscal policy but also macroeconomic policy that 
results in an absence of imbalances matter for the effectiveness of the ESI funds. The coefficients on 
public debt remained negative and highly statistically significant (at 1% in column 2). Part of the strength 
of the public debt coefficient must have been reattributed to the net foreign liabilities coefficient which 
includes the part of government debt that is financed cross-border.  

The link between sound fiscal policy and the effectiveness of the funds was reconfirmed in columns 2 and 
3, after adding the additional (external) macro-economic imbalance control variable – the net foreign 
liabilities as a ratio to GDP.  

                                                           
(19) This result was robust to a battery of sensitivity tests that we conducted with different specifications of the indicators in SEDI, 

disaggregation of the budgetary indicators, control variables and model formulations. Additional results are available upon 
request. 
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Table 6.2: Estimation results - sound fiscal and macro-economic policy and the effectiveness of the ESI Funds; 
Two-stage least squares log-linear estimation with control variables; 
Dependant variable: logarithm of SEDI, Instruments: one and two lags of the endogenous regressors 

1 2 3
Sound fiscal policy
Government debt, to potential GDP -0.1359*** -0.0246 -0.0261

[0.0274] [0.0354] [0.036]
Sound macro-economic policy policy
Net foreign liabilities**,  to GDP -0.0969*** -0.0620*** -0.0267

[0.0183] [0.0204] [0.027]
ESI Funds
European structural and investment funds, to potential GDP 4.2438 9.0460***

[3.3589] [2.928]
Interaction term - European structural  investment funds, to potemtial GDP* Government debt to 
potential GDP -0.1411*** -0.1422***

[0.0483] [0.047]

Interaction term - European structural  investment funds, to potemtial GDP  * Net foreign liabilities, 
to GDP -0.0943**

[0.037]
Control variables
GNI per capita growth, Inflation, Private GFCF, Ln of population, ln initial SEDI, regional and time dummies
Observations 381 330 305
R-squared 0.747 0.731 0.739
Schore Ch2 0.848977 3.35578 8.31998
Schore Ch2 p-value p = 0.3568 p = 0.3400 p = 0.1395  
Note: * significant at 10% level, **significant at 5% level, ***significant at 1%. Huber-White heteroskedasticity-consistent standard errors in 
parentheses.  
Note: *Deviation from the EU average. **Equal to the Net International Investment Position with a minus sign. The definition aims to ensure a more 
intuitive interpretation and presentation of the results.  
Source: Commission Services 
 

The coefficient of the interaction term between sound fiscal policy (as proxied by the stock of public debt 
to potential GDP ratio) remained very highly significant and negative with an almost unchanged 
magnitude in columns 2 and 3. The interaction term with net foreign liabilities pointed to the same 
direction and was similarly highly statistically significant in column 3. These results suggest that when 
ESI funds support is deployed in an environment with high fiscal and macroeconomic imbalances its 
effectiveness may be undermined and lower than otherwise it would have been optimal. Based on the 
estimation results the overall effectiveness of the ESI Funds in having an impact on SEDI, while taking 
into account macroeconomic imbalances would be given by: 
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6.4. ROBUSTNESS TESTS 

To verify the robustness of our results as well as to investigate further the driving forces behind them we 
conducted additional checks and estimations (i) by changing the samples in terms of timespan and 
countries covered and (ii) by changing the indicators included in the SEDI. In particular we did 
estimations for the sample of the so-called cohesion countries alone (the additional results are available 
upon request).  

In general, the main relationships were confirmed and consistently present across different specifications. 
More specifically, high government debt to potential GDP ratios and deteriorating headline fiscal 
balances continued to have a negative and statistically significant impact on SEDI. 
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This paper explores the economic rationale and relevance of having a sound macro-economic and fiscal 
framework for the increased effectiveness of EU funds and ultimately socio-economic-development. 

First, it tests the impact of macroeconomic, fiscal and cohesion policies on socio-economic development. 
The results show that, in line with their objective, ESI Funds contribute to improving the socio-economic 
development of countries. The results also confirm the importance of having a sound macroeconomic and 
fiscal framework for the social and economic development of the EU Member States. Both the 
accumulation of government debt and high government deficits impede socio-economic development, 
possibly through the negative impact of increased current expenditures and the functioning of automatic 
stabilizers. In addition, macroeconomic imbalances and more specifically high stocks of net foreign 
liabilities and asymmetric shocks to the rate of unemployment are negatively associated with socio-
economic development. 

Second, the paper explores the link between sound fiscal and economic policy and the effectiveness of 
cohesion policy. ESI Funds are found to improve socio-economic development. However, when 
accompanied by a sound macro framework, their effectiveness in enhancing the development of countries 
is found to be further increased. In an economic environment with high government debt levels, the 
effectiveness of ESI funds can be greatly diminished. The positive impact of ESI Funds is also weaker in 
the presence of macro-economic imbalances such as considerable foreign borrowing. 

Finally, several policy implications can be derived from these results. First, making support from the ESI 
Funds conditional to compliant fiscal policies with the European economic governance is likely to ensure 
a more optimal effectiveness of the funds. Such a finding justifies broadening the scope of the fiscal 
conditionality from the Cohesion fund to all ESI Funds as proposed in the new Multiannual Framework 
2014-2020. Second, linking ESI Funds to macro-economic imbalances also contributes to improving the 
effectiveness of ESI funds. This is important in the case of the Macro-Economic Imbalance Procedure 
that has been specifically designed to prevent Member States from hazardous developments that could 
threaten their domestic economies and cause negative spillovers to other Member States. 

These results shed light on the role of sound national fiscal and macroeconomic policies for welfare and 
growth and their effectiveness combined with other policies. However, Rodrik, D. (2008) recalls the need 
to be cautious on uniform approaches to policy advice and stresses the importance of taking account of 
country-specific needs, tailored to national circumstances and owned by national policy solutions. 
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Table A1.1: Detailed description of the data and data sources for SEDI 

WDI, World Bank, 2013

Code: IS.AIR.PSGR
Million passenger-km, per capita per thousand persons). WDI, World Bank, 2013
Passengers carried by railway are the number of passengers transported by rail 
times kilometers travelled. Divided by total population in thousands. Code: IS.RRS.PASG.KM

WDI, World Bank, 2013
Code: SP.POP.TOTL

Million ton-km per sq.km of a country's surface. Goods transported by rail, roads 
and air transport (scaled by the surface of the country). WDI, World Bank, 2013

Roads, goods transported (million ton-km) IS.ROD.GOOD.MT.K6
Railways, goods transported (million ton-km) IS.RRS.GOOD.MT.K6
Air transport, freight (million ton-km) IS.AIR.GOOD.MT.K1
Surface area (sq. km) AG.SRF.TOTL.K2
Km/km^2, (Km of roads + rail lines)/Total surface in km^2 WDI, World Bank, 2013
Roads paved as a % of the total roads network
Roads, paved (% of total roads)*Roads total IS.ROD.PAVE.ZS
Roads, total network (km) IS.ROD.TOTL.KM
Rail lines – total root-km IS.RRS.TOTL.KM

WDI, World Bank, 2013

Code: EG.ELC.LOSS.KH
Per 100 inhabitants,
(Tel. lines + mobile subscriptions + fixed broadband and internet users)
Telephone main lines in use Code: IT.MLT.MAIN.P2
Mobile subscriptions IT.CEL.SETS.P2
Fixed broadband internet users IT.NET.BBND.P2

WDI, World Bank, 2012
Code: SP.DYN.IMRT.IN
WDI, World Bank, 2013
Code: SH.IMM.IDPT
WDI, World Bank, 2013
Code: SP.DYN.LE00.IN
WDI, World Bank, 2013
Code: SE.PRM.ENRR
WDI, World Bank, 2012
Code: SE.TER.ENRR

WDI, World Bank, 2013

Code: SL.UEM.TOTL.ZS

Employment Persons, Total economy. Percentage of population 15 to 64 years. AMECO, Code:  NLTN

Kg per 2005 PPP $ of GDP. WDI, World Bank, 2013

Carbon dioxide emissions are those stemming from the burning of fossil fuels and 
the manufacture of cement. They include carbon dioxide produced during 
consumption of solid, liquid, and gas fuels and gas flaring.

Code: EN.ATM.CO2E.PP.GD.KD

WDI, World Bank, 2013
Code: EG.GDP.PUSE.KO.PP.KD

Infrastructure

Air transport 
passengers carried

Per capita. Air passengers carried include both domestic and international aircraft 
passengers of air carriers registered in the country.

Railway passenger 
kilometers 

Total population

Intensity of freight 
traffic - all modes of 
transport

Inland transport 
Infrastructure 
density

Electric power 
transmission and 
distribution losses

One over "Electric power transmission and distribution losses", (bn kWh)

Telecom 
infrastructure

WDI, World Bank, 2013

One over the unemployment rate (% of the total labour force). Unemployment 
refers to the share of the labor force that is without work but available for and 
seeking employment. Definitions of labor force and unemployment differ by 
country.

Human capital development

Infant mortality rate Per 1000 live births

Immunization DPT

Carbon dioxide 
emissions

GDP per unit of 
energy use Constant 2005 PPP $ per kg of oil equivalent

Primary school 
enrolment Total enrolment regardless of age as % of gross population of the age group

Tertiary school 
enrolment Total enrolment regardless of age as % of gross population of the age group

Reverse of the 
unemployment rate

Percentage of children under 12 months

Life expectancy at 
birth Total (years)

Environmental sustainability

 
Source: Commission Services. 
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Table A1.2: Detailed description of the data and data sources for the fiscal aggregates and control variables 

Government debt to potential GDP Gross public debt to potential GDP Ameco, Code: UDGGE

Government net lending / net borrowing to 
potential GDP Net lending  (B9) Ameco, Code: UBLGE

Cyclically adjusted net lending / net borrowing to 
potential GDP Net lending, adjusted for the cyclical component Ameco, Code: UBLGAP

Cyclically-adjusted primary balance to potential 
GDP

Net lending, excluding interest,  adjusted for the 
cyclical component to potential GDP Ameco, Code: UBLGBP

Net Lending excluding GFCF to potential GDP Ameco, Code: UBLGGE
Total revenue cyclically adjusted, to potential 
GDP

Total revenue adjusted for the cyclical component to 
potential GDP Ameco, Code:URTGAP

Total expenditure cyclically adjusted, to potential 
GDP

Total expenditure adjusted for the cyclical component 
to potential GDP Ameco, Code:UUTGAP

Gross fixed capital formation, to potential GDP Ameco, Code: UIGGO

Net fixed capital formation, to potential GDP Ameco, Code: UING

Logarithm GDP, PPP WDI, World Bank, 2012

(constant 2005 international $). Code: NY.GDP.MKTP.PP.KD

GNI per capita growth Gross national income at current market prices per 
head of population, PPS. AMECO, Code: HVGNP

Logarithm. Population, total. WDI, World Bank, 2012

The values used are midyear estimates. Code: SP.POP.TOTL

WDI, World Bank, 2012.

Code: FP.CPI.TOTL.ZG

Net Foreign Liabilities The Net International Investment Position with a 
minus sign as a ratio to GDP. Eurostat, MIP scoreboard

Total Factor Productivity AMECO
Total economy. 
Equal to ∆GDPt, t+1/(GFCFt-1+GFCFt)/2

GDP per capita

Population

Inflation, consumer prices (annual %).Inflation

AMECO, Code: ZUTN 

Marginal Efficiency of Capital AMECO, Code: AKGDV

Unemployment Deviation of the unemployment rate from the EU 
average

 
Source: Commission Services. 
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In order to track progress with respect to achieving the cohesion and environmental policy objectives in 
the Treaty a socio-economic development index (SEDI) is constructed. The index is an arithmetic average 
(with equal weights) across 4 policy areas of 15 one-dimensional indicators normalized as follows: 
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where: yn
ijt  is the normalized value of the one-dimensional indicator i of country j in period t; yi

min

 is the 

minimum value of indicator i across the sample, while yi
max

is its maximum value. Another approach 
would have been to use exogenously defined minimum or maximum values which could be based on 
standard reference values, as in the Human Development Index (HDI) with respect to some public health 
or education indicators, common target values defined at European level in the Europe 2020 strategy or 
country-specific objectives. 

The normalized one-dimensional indicators are aggregated with equal weights within and between 4 
policy dimensions: namely, (i) infrastructure, (ii) human capital development through education public 
health, (iii) employment opportunities, and (iv) environmental sustainability as follows: 
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where: 

- SEDI jt  is the socio-economic development index for country j in period t calculated as the arithmetic 
mean of the 15 normalized indexes for that country in that period averaged with equal weights within and 
between the 4 policy dimensions. 
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Table A3.1: Comparison of Member States ranking and values of (income) HDI versus SEDI 

Value Ranking Ranking Value
0.519 1 Sweden 4 0.904
0.521 2 Austria 7 0.885
0.527 3 Netherlands 1 0.91
0.533 4 Germany 3 0.905
0.522 5 Denmark 5 0.895
0.506 6 UK 15 0.863
0.508 7 Ireland 2 0.908
0.494 8 France 8 0.884
0.491 9 Portugal 24 0.809
0.48 10 Luxembourg 13 0.865

0.469 11 Italy 12 0.874
0.457 12 Slovenia 9 0.884
0.456 13 Spain 11 0.878
0.463 14 Malta 19 0.832
0.439 15 Belgium 6 0.886
0.423 16 Finland 10 0.882
0.431 17 Greece 16 0.861
0.431 18 Cyprus 17 0.84
0.397 19 Czech Republic 14 0.867
0.36 20 Lithuania 23 0.81

0.348 21 Latvia 25 0.805
0.342 22 Hungary 21 0.816
0.336 23 Slovakia 20 0.834
0.334 24 Romania 26 0.781
0.331 25 Poland 22 0.813
0.317 26 Bulgaria 27 0.781
0.294 27 Estonia 18 0.835

SEDI 2010
MSs

HDI 2011

 
Source: Commission Services and United Nations 2011. 
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Table A3.2: Constructing the historical proxy for ESI funds payments, 1980-2010 

Programming periods European Structural and Investment Funds (ESIF)
Regional Fund,

Social Fund,
EAGGF Guidance,

Fisheries
1992 - 1999 Structural Actions

Structural Actions,

Pre-Accession Strategy
External Policies (for the (acceding) EU Member 

States),
Cohesion,

EU as a global player* (for the formerly acceding EU 
Member States)

1980 - 1991

2000+2006

2007-2013

 
Note: *Payments directed to Member States 
Source: EU budget financial reports, 2007, 2010 and 2011. 
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Graph A4.1: SEDI and ESI funds payments as ratios to potential GDP by groups of countries GDP, 1980-2010 
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