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A particular focus of the Structural Funds is an Objective 1 regions that lag
behind in terms of their GDP per capita relative to the EU average. The amount of
investment that is funded through the Structural Funds by the EU is substantial and
consequently EU legislation requires the appraisal of the policies undertaken. Our
modelling framework - HERMIN - has been widely applied to Structural Fund
analysis at the national level and macro-regional level. The HERMIN framework is
based an a small open economy model. Importantly it incorporates mechanisms,
which are based an the endogenous growth literature, which allow it to capture the
long-run supply side impact of the Structural Funds along with the short run
Keynesian impact. This paper reviews this modelling framework and shows the
impact that the Structural Funds appear to have had during the 1994-1999 program-
ming period.
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1. Introduction

Structural Fund (SF) interventions play a crucial role in improving the
Social and economic cohesion of the EU. A particular focus of the structural

funds is an "lagging" regions, where their GDP per capita is below 75 per
cent of the EU average. For the purposes of allocating Structural Funds, these

l. We are grateful to two anonymous referees and conference participants at the 43`d
Congress of the European Regional Science Association (Jyväskylä, Finland, 27-30 August
2004) for constructive comments.
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regions are classified as Objective 1 and make up a significant part of the EU.
In 1999 they accounted for 25 per cent of total EU population, and in general
they are poorly endowed in a number of areas, such as infrastructure, human
capital, and modern high productivity industries and services. As a conse-
quence, they tend to have higher rates of recorded and hidden unemployment
and lower potential growth prospects.

The amount of investment that is funded though the SFs by the EU is sub-
stantial. For the Objective 1 regions for the period 1994 to 1999, this amount-
ed to some € 103 billion, which was allocated to investment in 11 separate
EU Member States. For the period 2000 to 2006 the financial package for
structural policies allocates a total of € 213 billion, of this 195 billion are
allocated to the Structural Funds and € 18 billion to the Cohesion Fund that
has in large the Same intervention areas as the Structural Funds. Given the
size and significance of the EU aid package, legislation in the form of the
Council Regulation No. 1260 of 26.06.99 requires the appraisal of the
Structural Funds as well as a regular reporting an the economic and social
cohesion in the EU. However, while systematic monitoring and evaluation
frameworks are available at the national level, a rigorous and systematic
method for quantifying the socio-economic impacts of the interventions an
regional economies has not been developed to the Same extent. One problem
at the regional level is that policy-makers seldom have access to accumulated
research an the macroeconomic and macro-sectoral performance at a regional
(NUTS 11) level, which would allow them to assess the overall impact of the
Structural Funds.

Furthermore the estimation of the long-run impact of Structural Funds is
more important than the estimation of their shorter-run Keynesian demand
side impact, since the Structural Funds aim at changing the economic poten-
tial of a region (the regional supply side) over the long run rather than to pro-
vide a short-run cash injection. This limits the number of potential impact
evaluation methodologies since some are less capable of capturing these long-
run effects.

Another important limiting factor is that one model does not fit all regions.
In other words, even the application of a common modelling framework,
which is desirable in order to yield comparable results, requires that the mod-
els should be adapted to each country or region. This implies that standard-
ised models are inadequate and instead for each country/region the model
coefficients and possibly the strucuuae of the model need to be adjusted.

While this paper is not aimed at reviewing this literature an Structural
Funds evaluation, it is nevertheless important to be aware of the different
types of methodologies that have been used for this purpose. These include:
case studies, 1-O models, CGE models, single equation econometric models
and multi-equation econometric models (see Ederveen, Gorter, de Mooij and
Nahuis, 2002, for review of some of the evaluation techniques).



Beutel (2002) applies an input-output methodology to Structural Funds
impact analysis at the macro-regional level (East Germany and the Italian
Mezzogiorno) and at the national level (Greece, Ireland, Portugal and Spain).
In addition to the problem of updating input-output tables, it is very difficult
to incorporate supply-side (or neo-classical) adjustment mechanisms into a
static input-output framework. However, the 1-O approach is ideally suited to
analyse the distributional impact of the Keynesian effect which is important
from a policy point of view as most governments are concerned about issues
such as poverty and clearly it would not be desirable to increase poverty in
response to the Structural Funds.

Another regional modelling framework is that of Treyz (1993), which has
recently been extended to incorporate aspects of the new economic geography
(Fan, Treyz and Treyz, 2000). However, the earlier (1993) work - although
articulated at a very high level of spatial disaggregation - is based mainly an
a very simple income-expenditure framework, and ignores most aspects of the
supply-side adjustments that arise as a result of targeted structural fund inter-
ventions. The more recent "new geography" model (2000) provides an impor-
tant first step towards incorporating the results of this new literature into poli-
cy analysis tools but is still at a highly experimental stage and may be difft-
cult to operationalise in the context of integrating its insights with the Body of
existing European work an Structural Funds.

Among the single equation econometric evaluations of the impact of the
Structural Funds, some are based an the simple growth regressions, where
Structural Fund investment expenditure indicators are added to the right hand
side. For example Tondl (1999) uses this type of framework using a panel of
regional data. A similar approach is used by Ederveen, de Groot and Nahuis
(2002).

De la Fuente and Vives (1995) study the impact of the EU Regional
Development Fund (ERDF) and of public investment in infrastructure and
education an income levels across Spanish regions using a small simultane-
ous equation model and a decomposition method. They find support to the
success of the EU policies in that they boosted regional convergence.

Evaluation based an fully specified macroeconomic models has been car-
ried out, e.g., Bradley et al. (1995), Roeger (1996) and Bradley, Morgenroth,
Untiedt (2003). The main advantage of such model-based evaluations is that
they permit one to evaluate policy impacts compared to the Base-line scenar-
i os that assume no policy intervention. Of course the theoretical underpin-
nings of these models play an important role in determining the size of the
i mpacts. For example in the QUEST model (Roeger, 1996), crowding out
mechanisms reduce the Overall estimated impact of the Structural Funds.

One macro-sectoral modelling framework - HERMIN - has been widely
applied to Structural Fund analysis at the national level (Greece, Ireland,
Portugal, Spain, the Czech Republic, Estonia, Latvia, Poland) and macro-



regional level (East Germany and Northern Ireland) 2 . The main advantage is
that at the national and macro-regional level, the HERMIN macro-sectoral
framework has a proven track record in modelling the Structural Funds in iso-
lation as well as in the context of the Single European Market and Monetary
Union (ESRI, 1997 and Bradley, 1998).

In this paper we review the theoretical foundations of the HERMIN mod-
elling approach, outline its application and outline the results we obtained
from its application to Structural Funds evaluation. This review will highlight
not only the strengths of the approach but also the weaknesses and areas for
further research.

This paper is organised as follows. Chapter 2 outlines the theoretical foun-
dations of the HERMIN model. Chapter 3 identifies the specific aspects of the
Structural Funds that need to be captured in the model, and chapter 4 discuss-
es the evaluation results of the HERMIN framework for the Structural Fund
programmes for the period 1994-1999. Finally, chapter 5 summarises the
paper.

2. The Structure and Theoretical Foundations of HERMIN

The basic macro-sectoral methodology appears to be an appropriate
approach to develop a framework for the evaluation of the structural funds at
a regional or macro-regional level. The HERMIN model drew its inspiration
from the earlier trans-EU HERMES model and has reasonably firm macro-
theoretical foundations and can be operationalised even when data for calibra-
tion are limited to a few annual observations.

To be of use for Structural Fund analysis, there were three requirements,
which the empirical implementation of the HERMIN model needed to satisfy:

(i)

	

The model must be disaggregated into a small number of crucial sectors,
which permits the identification and treatment the key sectoral shifts in a
developing economy over the years of the Structural Fund programme.

(ii) The model must specify the mechanisms through which the Objective 1
national or regional economy is inter-connected to the external world.
The external economy is a very important direct and indirect factor influ
encing the economic growth and convergence of the smaller Objective 1
countries, through trade of goods and Services, inflation transmission,
international population migration and commuting (mainly in the case of
Ireland and East Germany) and inward foreign direct investment.

2. Collaborative research is currently underway to extend the HERMIN framework to
i nclude the Italian Objective 1 Mezzogiorno region (ESRI, CRENOS and GEFRA) and the
East German state Sachsen-Anhalt (GEFRA, ESRI).



(iii) The modelling framework must recognise that a possible conflict may
exist between actual situation in the less developed Objective 1 countries
- as captured in the HERMIN model calibrated with historical data from
the recent past - and the new configuration/structure towards which these
economies are evolving in the world of EMU and the Single European
Market.

Thus the HERMIN model framework focuses an key structural features of
an Objective 1 economy with respect to such issues as:

(a) Economic openness, exposure to external and world trade, and response
to external and internal shocks;

(b) Relative sizes and characteristics of the traded and non-traded sectors and
their development, production technology and structural change;

(c) Wage and price determination mechanisms;
(d) The functioning and flexibility of labour markets with the possible role of

international and inter-regional labour migration and commuting;
(e) The role of the public sector and public debt, and the interactions between

the public and private sector trade-offs in public policies.

To satisfy these requirements, the HERMIN framework is designed as a
macroeconometric model composed of four sectors, namely: manufacturing (a
mainly traded sector), market services (a mainly non-traded sector), agriculture
and government (or non-market) services. l t incorporates the theoretical under-
pinning of a small open economy model with a Keynesian role for domestic
demand3 . This level of disaggregation is the minimum necessary to identify the
key sectoral shifts in a developing (regional) economy over the years of the
Structural Fund programme. The model is made up of theee main blocks:

a supply-side (determining output, factor inputs, wages, prices, productivi-
etc.);

an absorption side (determining the expenditure side of the national
accounts such as consumption, stock changes, etc.);
an income distribution side (determining private and public sector
income).

ty,

Conventional Keynesian mechanisms are at the core of the HERMIN
model in the short tun. Thus, the interaction of the expenditure and income
distribution sub-components generate the standard multiplier properties of the
HERMIN model'. However, the model also has neoclassical features, mainly

3. Available data do not permit the identification of traded and non-traded sectors precisely.
The use of manufacturing and market services serves as a rough approximation.

4. Expectations in the HERMIN model are assumed to be autoregressive (i.e., static or
backward-looking). It should be noted that the Commissions own QUEST model contains for-
ward-looking (or model consistent) expectation mechanisms. These result in policy "crowding
out" and much smaller multipliers. But since the bulk of Structural Fund expenditures are
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associated with the supply sub-component. Thus, output in manufacturing is
not simply driven by demand. It is also influenced by price and cost competi-
tiveness, where firms seek out minimum cost locations for production
(Bradley and Fitz Gerald, 1988). In addition, factor demands in manufactur-
ing and market services are derived using a CES production function, where
the capital/labour ratio is sensitive to relative factor prices. The incorporation
of a structural Phillips curve mechanism in the wage bargaining mechanism
introduces further relative price effects.

The schematic structure of the HERMIN model is illustrated in Figure 1.
The national accounts defme three ways of measuring GDP: the output basis,
the expenditure basis and the income basis. Ort the output basis, HERMIN
disaggregates this into four sectors: manufacturing (OT), market services
(ON), agriculture (OA) and the public (or non-market) sector (OG). Ort the
expenditure side, HERMIN disaggregates into five components: private con-
sumption (CONS), public consumption (G), investment (1), stock changes
(DS), and the net trade balance (NTS). National income is determined an the
output side, and disaggregated into private and public sector elements.

Since all elements of output are modelled, the output-expenditure identity
is used to determine the net trade surplus/deficit residually. The output-
income identity is used to determine corporate profits residually. Finally, the
equations in the model can be classified as behavioural or identity. In the case
of the former, economic theory and calibration to the data are used to defme
the relationships. In the case of identities, these follow from the logic of the
national accounts that have important consequences for the behaviour of the
model as well.

Apart from capturing the usual macroeconomic relationships, an important
aspect of regional modelling is that it needs to take account of spillovers,
linkages and leakages which are less important at the national level but which
can have a substantial impact at the regional level. This is particularly impor-
tant for Structural Fund analysis since such investments are likely to generate
large-scale inter-regional demand and supply spillovers.

For example, an investment may have an impact an the labour market by
generating additional employment. Of course, individuals may commute
across regional boundaries or may even migrate in order to find employment.
Thus, an investment may impact an the labour force by inducing migration
and commuting. These type of labour market impacts have been incorporated
into the existing macro-region modelss.

mainly an public goods (e.g., physical infrastructure and education/training), it might be ques-
tioned if "crowding ouP' is fully relevant. In circumstances where crowding out is relevant, e.g.
fiscal policy, the HERMIN model can be easily adapted to model consistent expectations (See
Bradley and Whelan, 1997).

5. The population is determined through a natural growth rate that is augmented by migra-
tion flows. These migration flows are modelled following the Standard Harris-Todaro approach
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Figure 1 - Schematic outline of the HERM/N modelling approach



The model functions as an integrated system of equations, with interrela-
tionships between all their sub-components. The essential core of the model
consists of a smaller number of equations, of which only about 20 are fully
behavioural in the economic sense. The models are calibrated using time
series of national accounts data from the period 1980-2000 and earlier ver-
sions are described in ESRI, 1997. The HERMIN model databanks are usual-
ly developed in Excel and TSP format, and model calibration is carried out
using TSP. The models are constructed and simulated using the WINSOLUE

Software package.

3. Incorporating the Impact of the Structural Funds

At the national and regional level the Structural Fund programmes consist
of a multitude of individual measures. In order to be able to analyse the over-
all impact of the Structural Funds it is therefore necessary to amalgamate
these different measures into economically meaningful categories, for the fol-
lowing reasons. First, although it is necessary to present a Structural Fund
programme in great administrative detail for the purposes of planning, imple-
mentation and monitoring, there is less rationale for this detail from an eco-
nomic perspective. Second, if the unit of analysis is a country or a single
macro-region of a country, there is no requirement to distinguish, say, the
impact of a new road in one sub-region as compared with another sub-

regionb. Third, if the Structural Fund expenditures are aggregated into eco-
nomically meaningful categories, orte can make use of research an the
impacts of public investment an the performance of the private sector. The
most useful categorisation amalgamates the measures into just three cate-
gories namely:

i.

	

Investment expenditures an physical infrastructure
ii. Investment expenditure an human resources
iii. Expenditures an direct production/investment aid to the private sector

Within each of these three economic categories there are three possible
sources of funding:

a. EU transfers in the form of subventions to domestic public authorities;

as a function of the relative expected real wage. We assume that commuting flows across
national boundaries are zero and given that commuting out of Northern Ireland to the rest of
the UK would involve a long sea crossing we also assume this to be zero. Thus we only incor-
porate a mechanism for commuting flows for East Germany where the net-commuting flows
for East Germany are modelled as a fixed proportion of the labour force, which is supported by

the data over the Sample period.
6. Of course, in the design of a Structural Fund programme, a sub-regional breakdown is an

essential part of comparing the benefits of alternative investment strategies.
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b. Domestic public sector co-financing as set out in the Structural Fund
treaties',

c. Domestic private sector co-financing as set out in the Structural Fund trea-
ties.

Inclusion of the private sector co-financing is at best problematic, and they
are usually ignored in our analysis. Of course, there are indirect impacts of
publicly financed Structural Fund investment an private sector investment,
and these are included in the analysis. However, since considerable uncertain-
ty and ambiguity surrounds the driving mechanisms behind the private sector
Structural Fund expenditures, and since no methodology exists to model
them, they are best excluded'.

Structural Fund actions influence the Objective 1 economies through a
mixture of supply and demand channels. Short-term demand (or Keynesian)
effects arise as a consequence of increases in the expenditure and income pol-
icy instruments associated with Structural Fund policy initiatives. Through
the "multiplier" effects contained in the modeln, there will be knock-on
increases in all the components of domestic expenditure (e.g., total invest-
ment, private consumption, the net trade surplus, etc.) and the components of
domestic output and income. These demand effects are of transitory impor-
tance and are not the core raison d'etre of the Structural Funds, but merely a
side-effect. Rather, the Structural Fund interventions are intended to influence
the long-run supply potential of the economy. These so-called "supply-side"
effects arise through policies designed to:

increase investment in order to improve physical infrastructure as an input
to private sector productive activity;
increase in human capital, due to investment in training, an input to private
sector productive activity;
channel public funding assistance to the private sector to stimulate invest-
ment, thus increasing factor productivity and reducing sectoral costs of
production and of capital.

Thus, the Structural Fund interventions are designed to improve the
regional aggregate stock of public infrastructure and human capital, as well as
the private capital stock. Providing more and better infrastructure, increasing
the quality of the labour force, or providing investment aid to firms, are the
mechanisms through which the Structural Funds improve the output, produc-

7. Note that "domestic" public sector co-fmance in the case of East Germany includes a
large intra-German transfer from West to East, and similarly for Northern Ireland a transfer
from Great Britain to Northern Ireland.

B. In the simulations carried out for the European Commission, we were usually asked to
exclude all private sector co-finance, so as to identify the impact of the EU and public expendi-
ture only.
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tivity and cost competitiveness of the economy. These policies create condi-
tions where private firms enjoy the use of additional productive factors at no
cost to themselves. Alternatively, they may help to make the current private
sector inputs that firms are already using available to them at a lower cost, or
the general conditions under which firms operate are improved as a conse-
quence. In all these ways, positive externalities may arise out of the Structural
Fund interventions.

Recent advances in growth theory have addressed the role of spillovers or
externalities which arise from public investments, for example in human capi-
tal or infrastructure. Furthermore this literature has investigated how technical
progress can be affected directly through investment in research and develop-
ment (R&D). Here too externalities arise when innovations in one firm are
adopted elsewhere, i.e., when such innovations have public good qualities.
These externalities have an important implication for the Jong-run impact of
the Structural Funds and thus, to properly assess the impact of the Funds
these must be incorporated into the modelleng framework that is chosen.

Two types of beneficial externalities are likely to enhance the mainly
demand-side (or neo-Keynesian) impacts of well-designed investment, train-
ing and aid policy initiatives. The ferst type of externality is likely to be asso-
ciated with the role of improved infrastructure and training in boosting output
directly. This works through mechanisms such as attracting productive activi-
ties through foreign direct investment, and enhancing the ability of indige-
nous industries to compete in the international market place. This is referred
to as an output externality since it is well known that the range of products
manufactured in developing countries changes during the process of develop-
ment, and becomes more complex and technologically advanced.

The second type of externality arises through the increased total or embod-
ied factor productivity likely to be associated with improved infrastructure or
a higher level of human capital associated with training and education. This is
referred to as a factor productivity externality. A side effect of increased fac-
tor productivity is that, in the restricted context of fixed output, labour must
be shed. The prospect of such "jobless growth" is particularly serious in
economies where the recorded rate of unemployment as well as the rate of
hidden unemployment is already high. Thus, the factor productivity externali-
ty is a two edged process: industry and market services become more produc-
tive and competitive, but labour demand is weakened if output growth
remains weak. However, an the plus side, factor productivity is driven up, real
incomes rise, and these effects cause knock-on multiplier and other benefits
throughout the economy. Thus, the role of the output externality is more
unambiguously beneficial: the higher it is, the faster the period of transitional
growth to a higher income plateau.

The elasticities relating the beneficial externality effects to the Structural
Fund investments, particularly in relation to infrastructure, have been chosen
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an the basis of an exhaustive literature review (see Bradley, Morgenroth and
Untiedt, 2000, 2003 for details) 9 . The empirical literature suggests that the
values for the elasticity of output with respect to increases in infrastructure
are likely to be in the region between 5 and 40 per cent, with small regions at
the lower end of the scale. With respect to human capital, elasticities in the
same range also appear reasonable. However, since the empirical research
that yields such elasticities does not exist for many regions and some less
developed countries, those for more advanced economies sometimes have to
be utilised. However, sensitivity analysis has been carried out and is discussed
later. The infrastructure deficit in Objective 1 regions is often quite large rela-
tive to the more developed regions of the EU. Given this and the fact that
there are substantial returns to the elimination of bottlenecks, which will take
some time to accomplish, it is reasonable to expect that the chosen elasticities
will capture the benefits properly over the time period for which the simula-
tions have been carried out. For the same reasons it is unlikely that diminish-
ing returns will set in.

4. Impacts of Structural Funds

The HERMIN framework has been used extensively for Structural Fund
analysis, covering both ex-ante and ex-post evaluations. Here the process of
carrying out such an evaluation is outlined for the ex-post evaluation over the
programming period 1994-1999' ° . The manner in which we execute this
macro-sectoral impact evaluation exercise is as follows:

We carry out a model simulation starting in the year 1993 (the year before
the 1994-99 Structural Funds programme was implemented), and continue
the simulation out to the year 2010, i.e., eleven years after the termination of
the 1994-99 Structural Funds. For the purposes of isolating the separate
impacts of the 1994-99 Structural Funds, we ignore the carry-over impacts of
the previous 1989-1993 Structural Funds, as well as the continuation of
Structural Funds aid after the year 1999. We then "extract" the 1994-99
Structural Funds policy shocks, i.e., we set the Structural Fund expenditures
at zero and re-simulate the model". No other changes are made, and no

9. Other useful surveys of the literature can be found in Sianesi and Van Reenen, 2002, De
la Fuente and Domenesh, 2002 and Sturm, Kuper and de Haan, 1996.

1 0. For a more detailed account of the CSF 1994-99 impact analysis, see Bradley,

Morgenroth and Untiedt (2003).
11. lt might be held that, in the absence of such large-scale public policy shocks, the under-

lying structure of the economies would have changed and that the use of HERMIN models cal-
i brated with Structural Fund-inclusive data is invalid (the so-called "Lucas critique" of the use
of econometric models to analyse policy impacts). However, the HERMIN models contain
explicit sub-models of the structural changes that are associated with the operation of the
Structural Funds, so the validity of the Lucas critique is weakened.
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attempt is made to design a "substitute" domestically funded public invest-
ment Programme that would have replaced a "missing" 1994-99 Structural
Fund Programme. This is a very artificial assumption, since in the absence of
Structural Funds for the period 1994-99 there almost certainly would have
been substitute domestically funded public investment Programme, albeit
smaller in magnitude' 2 .

Ideally we should use the actual ex-post realised Structural Fund expendi-
tures. But these were not available for every country or region". In the inter-
ests of uniformity, in this section we have used the planned Structural Funds
expenditure data as contained in the 1994-99 Structural Funds treaty docu-
ments. While these give a fairly accurate total for the expenditures, they do
not always give an accurate picture of the ex-post scheduling of the expendi-
tures. This is only an important issue in the case of Greece, where the planned
even spread of expenditures over the six years 1994-99 was actually imple-
mented in a very different way. Ex-post, the Greek Structural Funds expendi-
tures were re-programmed to the aater years.

The "without-Structural Funds" simulation results are subtracted from the
"with-Structural Funds" simulation results, and this is used as a measure of
the continbution of the Structural Funds. Thus, the Structural Fund impact
analysis is carried out as follows:

i.

	

We first carry out a model simulation starting in the year 1993 (the year
before the 1994-99 Structural Funds were implemented), and continue the
simulation out to the year 2010, i.e., eleven years after the termination of
the 1994-99 Structural Funds. This simulation acts as a "with-Structural
Funds" baseline, and attempts to describe the likely evolution of the econ-
omy in the presence of the Structural Funds;

ii. For the purposes of isolating the separate impacts of the 1994-99
Structural Funds, we ignore the carry-over impacts of the earlier 1989-93
programmes, as well as the continuation of Structural Funds aid after the
year 1999. Any examination of the actual outturn for the period 1994-
1999 will show the results of a "with-Structural Funds" policy frame-
work. Thus, this outturn included the carry-over from previous pro-
grammes as well as the implementation of the 1994-99 Structural Funds.
Consequently, a simple examination of the actual macroeconomic outturn
will present a misleading impression of the likely role played by
Structural Funds.

iii. The inclusion of the Structural Fund investment expenditures triggers a
build up of the stock of physical infrastructure and human capital. As

1 2. This involves the usual assumption of quasi-linearity, which is valid for most standard
macro models.

1 3. Complete ex-post Structural Funds 1994-99 data were only available for Northern
Ireland, Portugal and Ireland.
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explained earlier, this boosts output directly and also raises the level of
productivity to an extent that is determined by the externality elasticities.

iv. In the "with-Structural Funds" simulation, we set the externality elastici=
ties to a standard set of values for all four models. These are in the mid-
range found in the international literature, and both the output and factor
productivity elasticities are set at 0.20 (i.e., a one per cent rise in the stock
of physical infrastructure or of human capital will increase the level of
output and the level of factor productivity in the medium term by 0.2 per
cent). We relax this assumption later when we carry out a sensitivity
analysis.

v.

	

We then "extract" the 1994-99 Structural Funds public policy shocks (i.e.,
EU and domestic public expenditures) from the above simulation, i.e., we
set the 1994-99 Structural Funds expenditures at zero and re-simulate the
model. No other changes are made, and no attempt is made to design a
"substitute" domestically funded public investment programme that
would have replaced "missing" Structural Funds. Again, this is a very
artificial assumption, since in the absence of Structural Funds there
almost certainly would have been substitute domestically funded public
investment programme, albeit smaller in magnitude.

vi. The "without-Structural Funds" simulation results are subtracted from the
"with-Structural Funds" simulation results, and this is used as a measure
of the contribution of the Structural Funds to a range of macroeconomic
targets.

While the model-based macro-economic analysis holds out the promise of
quantification of Structural Fund impacts, it is important not to exaggerate the
potential of this methodology. Anyone expecting a simple, single, easily
derived "correct" answer to a question such as "what was the impact of the
1994-99 Structural Funds an GDP?", is likely to be disappointed. Indeed,
such a question is conceptually vague and ill-posed for a number of reasons.

First, the exclusive focus an the causal impacts of the Structural Fund poli-
cies (in isolation) an economic activity tends to neglect the fact that economic
activity in any country or region is affected by a wide range of other policy
shocks (e.g., fiscal, monetary, industrial, social, labour market etc) and other
external shocks (developments in world growth, oil shocks, wars, etc). The
beneficial impacts of the 1994-99 Structural Funds are likely to operate in
conjunction with other policy shocks and it may be very difficult to disentan-
gle the isolated impacts of the Structural Funds in a completely satisfactory
way. The HERMIN models attempt to disentangle the separate Structural
Funds impacts, using the methodology described in the MEANS handbooks
(see ESRI, 1997).

Second, the manner of incorporating the Structural Fund mechanism into
the HERMIN model draws an very recent economic research that itself has
only just begun to address the questions of the relationship between increased
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public investment and the consequences for improved levels of economic
activity and development

Third, the HERMIN models themselves are not above criticism, and other
models - that exhibit other disadvantages than HERMIN - could be used and
would be likely to give different answers. For example the Commission's
own QUEST model - which incorporates strong "crowding-out" mecha-
nisms due to the inclusion of model-consistent expectations mechanisms -
tends to give lower Structural Fund impacts. A recent survey of cohesion
policy analysis by researchers at the Dutch CPB suggests that simpler single-
equation econometric techniques should be used, and this approach also sug-
gests much smaller policy impacts (Ederveen et al 2002a and 2002b). So, the
methodology based an the HERMIN models is just one of many possible
alternatives.

The following provides a summary of the overall impact of the CSF 94-99
in the four Member States: Greece, Ireland, Portugal and Spain and the macro
regions East Germany and Northern Ireland. A more comprehensive analysis
is set out in Bradley, Morgenroth and Untiedt (2003).

lt should be strongly re-emphasised that the numbers in all tables that fol-
low show only the impacts of the public expenditure elements of the
Structural Funds, i.e., the EU contribution plus the national public co-financ-
ing element. All national private co-fmancing has been excluded. This means,
that the impact results could be taken as representing a lower bound, since not
all elements of private co-finance are included as multiplier benefits of purely
public sector actions.

To assist in the interpretation of the subsequent Structural Fund simulation
results, it is useful to keep some summary measures in mind. The total size of
the (public) Structural Funds in each country relative to its GDP (GECS-
FRAT) is shown in Table 1. As a share of total GDP, the largest Structural
Funds were those of Greece and Portugal, where the Structural Fund expendi-
tures constituted about 3 percent of GDP per annum. The next largest was
that of Ireland, between 1.4 and 1.8 percent of GDP. Spain was the smallest,
at about 1.2 percent of GDP'4 .

Although the magnitudes of the Structural Fund impacts will differ from
model to model, the characteristic pattern is similar for all models, and merits
some explanation. The planned Structural Funds expenditures in each Gase
tended to follow a similar pattern. This pattern involved a subdivision into the
three main economic categories (physical infrastructure, e.g. roads, buildings
etc., human resources, e.g. training and skills development, and aid to the pro-
ductive sectors, e.g. investment support and subsidies). Within these cate-

1 4. In the Gase of Spain only certain regions were designated Objective 1. But our Spanish
HERMIN model is for the entire economy, and we treat the Structural Funds "as if' Spain was
an Objective 1 country.
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Table 1 - Total Structural Funds expenditure as percentage of GDP (GECSFRAT)

gories, the published planned financial expenditure data in the Structural
Fund programmes showed that an approximately equal amount of expenditure
was envisaged for each of the six years (1994-1999). In terms of its demand-
side (or Keynesian) impacts, this will result in a sharp increase in activity in
the first year, and the increase will be sustained for the six years 1994-1999,
inclusive. However, after the year 1999 the artificial assumption is made that
the 1994-99 Structural Fund expenditures cease abruptly, or are quickly
wound down, and the demand-side (or Keynesian) impacts return to zero.
There is therefore a public expenditure contraction, and the only longer-term
benefits are those that stem from the externalities (or indirect supply-side)
impacts associated with the sustained increase in the stock of physical infra-
structure and human capital.

In reality, the ex post (or actual) Structural Fund expenditure tended to fol-
low a slightly different pattern. As the 1994-99 Structural Funds were imple-
mented, the construction and training programmes were likely to be phased in
more gradually, even if the actual financial expenditures were batched as in
the Structural Fund financial tables. For example, in the case of the Greek
Structural Funds, the planned expenditures were radically altered, and phased
so as to be "back-loaded" towards the middle and end of the period of opera-
tion. In the absence of detailed information an the actual phasing of Structural
Fund activities an an annual basis and for all programmes, we were obliged to
use the published financial data that are available for Greece. Consequently,
while the actual patterns of Structural Funds impacts are a little artificial, the
smoothed average effect is probably fairly realistic. This suggests that, in the
case of the Greek Structural Funds, the model results should not be used to
explore dynamic impacts within the period 1994-99, but should be used to
gauge medium and long-term impacts. In the cases of Ireland, Portugal and

1 9

Greece Ireland Portugal Spain

1 993 0.00 0.00 0.00 0.00

1994 3.19 1.68 3.17 1.16

1 995 3.05 1.75 3.03 1.15

1 996 2.99 1.67 3.00 1.17

1 997 2.89 1.56 2.95 1.19

1 998 2.90 1.50 2.96 1.22

1 999 2.95 1.39 3.00 1.24



Table 2 - Structural Funds 94-99 impacts an GDP (GDPE) and unemployment (UR)

Spain, the planned and actual 1994-99 Structural Fund expenditures did not
differ greatly from each other.

In Table 2 the impact of the Structural Funds an the level of aggregate real
GDP at market prices (as a percentage change relative to the no- Structural
Funds baseline-1993), and an the unemployment rate (as a difference relative
to the no- Structural Funds baseline-1993) are shown.

The Structural Funds raise the level of Greek GDP (measured at constant
market prices) by about 2 percent over the "no-Structural Funds" baseline
during the period 1994-1999. This impact falls to below 0.5 percent in 2000,
but increases gradually to just under 0.7 percent by the year 2010. In the early
years, the Structural Funds reduces the unemployment rate by about 1.4 per-
centage points (in the initial year), but this declines to a reduction of only 0.3
percentage points by 1999. After the demand-side stimulus is removed, the
unemployment rate rises again, mainly because productivity is now higher
than in the "no-Structural Funds" case. But of course in practice one would
never observe this "pure" impact, since in the post- Structural Funds 94-99
era, many other external and policy variables would also be changing (e.g.,
the implementation of the 2000-2006 Structural Funds)".

15. Once again, it should be stressed that the Structural Funds shock being analysed con-
sists of the 1994-99 Structural Funds in isolation. The impacts that the model si mulates post-
1 999 would never be observed in practice because the 2000-2006 Structural Funds will take
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Greece
GDPE UR GDPE

Ireland
UR

Portugal
GDPE UR

Spain
GDPE UR

1 993 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1 994 2.01 -1.38 1.61 -0.96 2.72 -2.21 1.10 -0.98

1 995 1.94 -1.19 2.02 -1.07 2.78 -1.76 1.18 -0.83

1 996 1.95 -0.97 2.17 -0.92 2.87 -1.31 1.25 -0.57

1 997 1.90 -0.68 2.34 -0.73 3.30 -0.73 1.32 -0.19

1998 2.03 -0.40 2.76 -0.51 4.04 -0.16 1.39 +0.30

1 999 2.16 -0.31 2.83 -0.35 4.66 -0.05 1.39 +0.60

2000 0.44 +1.00 1.56 +0.53 2.20 +1.93 0.18 +1.78

2005 0.71 +0.68 1.20 +0.49 2.40 +1.09 0.63 +0.38

2010 0.66 +0.58 1.00 +0.40 2.06 +0.82 0.58 +0.35



Turning to Ireland, it is seen that the impact an the level of GDP in Ireland
peaks at just under 3 percent in the year 1999, and in the Tonger term the
impact is just over 1 percent. During the operation of the 1994-99 Structural
Funds the effect is to reduce the rate of unemployment, and the pattern fol-
lows the Greek case: i.e., an initial one percentage point cut in the unemploy-
ment rate, followed by smaller impacts as the productivity impacts of the
Structural Funds build up, and a reversal of these cuts after the termination of
the Structural Funds beyond 1999.

Turning to Portugal, the aggregate impacts an the level of GDP are quite
large, and peak at just over 4.5 percent in 1999. The impact an the rate of
unemployment follow the Greek and Irish patterns, with an initial strong neg-
ative impact, followed by smaller negative impacts, and a reversal of the sign
of the impacts after the Structural Funds is complete.

In the Gase of Spain, it must be stressed that this country was divided into
Objective 1 regions and non-Objective 1 regions. In the above tables what we
show are the impacts an the entire Spanish economy, and not just an the
Objective 1 regions. In the case of the aggregate GDP impacts, these appear
small, but should be scaled in terms of the smaller size of the Structural
Funds relative to the national Spanish GDP.

In comparing the sizes of the impacts an the level of GDP, the size (or
scale) of the Structural Funds injection (both EU and domestic public sector
co-finance) must be borne in mind. A large Structural Fund impact in terms of
an increase in the level of GDP may simply arise because the Structural Fund
expenditures are large as a fraction of GDP. We need to normalise for this
scale effect, and as a guide we can construct a type of "cumulative" Structural
Fund multiplier defined as follows:

Cumulative Structural Fund multiplier :

Cumulative percentage increase in GDP / Cumulative SF share in GDP

Table 3 shows the cumulative multiplier (defined as above) for GDP for
the years 1994-1999, 1994-2002 and 1994-2010 for the 1994-99 Structural
Funds. For Greece the cumulative SF multiplier is seen to rise from the value
0.67 for 1994-1999, to 0.76 for 1994-2002, and rises further to 1.07 for 1994-
2020. Thus, after all planned 1994-99 SF expenditures effectively cease after

over, or in the case of Ireland, the domestic funding of the Irish National Development Plan for
2000-2006 (of which the Structural Funds are a small part) is very much larger than the 1994-
99 Structural Funds.
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Table 3 - Synthetic Structural Funds cumulative "multiplier" an GDP

the year 1999, there are continuing supply-side benefits in later periods due to
the externality mechanisms described in the previous section. In the absence
of such mechanisms, the cumulative SF multiplier would remain at a value of
about 0.7. What is striking in this table is that the cumulative SF multipliers
are quite large for Ireland compared to Greece". Clearly the Irish economy
responds to the Structural Fund shock in a more growth-oriented way, and the
greater degree of openness facilitates greater transitional growth. These struc-
tural features of the Irish economy have been captured by the HERMIN
model.

In Portugal, the cumulative SF multipliers are seen to be at the higher end
of the scale. However, although the increase in the level of GDP in Portugal is
higher than in Ireland, due to the fact that the Structural Funds forms a higher
percentage of GDP, the Portuguese cumulative multipliers are slightly lower
than those for Ireland. This also reflects the openness of the Portuguese econ-
omy, which is in the range between that of Greece and Ireland. In Spain, the
cumulative multipliers are bigger than the Greek case, but smaller than the
Portuguese case. Surprisingly, the Spanish economy is more open than the
Greek economy, even though one would have expected openness to decline as
size increases. One is tempted to conclude that while the Structural Fund
investment programmes were relatively more effective for Ireland, Portugal
and Spain than for Greece, their reduced effectiveness in the case of Greece
has deep roots in the sectoral structure and properties of the Greek economy
that have proved difficult to change since 1989.

Two large macro-regions were included within the context of Objective 1
for the 1994-1999 Structural Funds: the East German Lander and the
Mezzogiorno region of Italy. A HERMIN modelling exercise has been under-
taken for Eastern Germany and the result of this are reported below, in the
same format adopted above. Although Northern Ireland is only one of the
twelve standard economic regions of the United Kingdom, we include it as a
macro-region, mainly because it has reasonably comprehensive regional
accounts, is sufficiently large (with a population greater than that of Estonia
or Slovenia), and has a range of devolved policy-making powers.

1 6. It should be recalled that the Same externality elasticities are used in all the Structural
Funds.
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Ireland Portugal Spain Greece

1 994-1999 1.44 1.12 1.07 0.67
1 994-2002 1.88 1.53 1.23 0.76
1 994-2010 2.83 2.55 1.77 1.07



Table 4 -Total Structural Funds expenditure as percentage of GDP (GECSFRAT)

The total size of the Structural Fund programme in each region relative to
its GDP (GECSFRAT) is shown in Table 4. The average was about 2 per cent
of GDP in the case of East Germany, but was considerably smaller in the case
of Northern Ireland.

The East German economy started from a very low Base after German uni-
fication, and it is not surprising that the HERMIN model suggests that - other
things being equal - the East German economy is likely to grow rapidly 17 .
Table 5 suggests that the impact of the 1994-99 Structural Funds an the level
of aggregate GDP may be as high as 4 percent by the year 1999, and will con-
tinue into the post- Structural Funds period. Although there is a lowering of
the impact an GDP after the Structural Funds terminate, due to the externality
impacts, the Tonger term impact endures. This impact is somewhat surprising,
but is partially explained by the close links between East and West Germany,
and the fact that the types of isflation and labour market pressures that arise
in national economies tend not to be so severe in the case of regional
economies. The HERMIN model incorporates these features.

The impact an reducing the unemployment rate is also strong, although
this is reversed in the period after the termination of the Structural Funds.
Once again, it should be stressed that the Structural Funds shock being
analysed consists of the 1994-99 programme in isolation. The impacts that the
model simulates post-1999 would never be observed in practice because the
new Structural Fund programme for 2000-2006 took over.

Northern Ireland is one of the least developed regions of the United
Kingdom, but since the UK is at the average GDP per capita within the EU, it

17. The new growth theory suggests that the crucial driving force for convergence of a lag-
ging economy is the initial state of the economy (Barro and Sala-i-Martin, 1995).
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East
Germany

Northern
/reland

1 993 0.00 0.00

1994 2.01 1.00

1995 1.78 1.12

1996 1.83 1.47

1 997 1.92 1.19

1998 1.98 0.96

1999 1.94 0.90



Takle 5-Structural Funds 94-99 impacts an GDP (GDPE) and unemployment (UR)

* For Northern Ireland the CSF 1994-1999 expenditures terminated after the year 2001.

is clear that Northern Ireland is relatively better off than the countries of the
Southern EU periphery. Nevertheless, it was designated Objective 1 for the
purposes of the 1994-99 Structural Funds and was the largest UK region to be
so designated. Since we had full ex-post Structural Funds financial data an
Northern Ireland from an early stage, we use these data rather than the ex-
ante planning data used in all the previous simulations. The Structural Funds
expenditures continued beyond 1999 and were sizeable in the years 2000 and
2001.

The results for Northern Ireland are presented in the saure format as for
East Germany. Table 5, shows the simulation results in relation to the impact
of the 1994-99 Structural Funds an the level of aggregate real GDP at market
prices (as a percentage change relative to the no-Structural Funds baseline),
and an the unemployment rate (as a differente relative to the no- Structural
Funds baseline). In this case we had access to annual ex-post Structural Funds
expenditures, which continued beyond the year 1999 to a modest extent.

The Northern Ireland economy started from a moderately high base in
1993, but was only beginning to emerge from a period of over a quarter of a
century of civil unrest and violence that had a severe negative impact an pri-
vate sector activity' s . Table 5 suggests that the impact of the 1994-99
Structural Funds an the level of aggregate GDP rose to just above 1.75 per-

18. The ferst "cease fires" of the main paramilitary organisations were announced in 1994,
subsequently broke down, and were reinstated. The Belfast Agreement that eventually led to
devolved government only came at the end of the period of Structural Funds/SPD 94-99. So the
political context of Structural Funds/SPD 94-99 in Northern Ireland continued to be one of
uncertainty and evolution.
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East Germany
GDPE UR

Northern
GDPE

Ireland
UR

1 993 0.00 0.00 0.00 0.00

1 994 2.75 -1.89 1.09 -0.41

1 995 2.85 -1.85 1.27 -0.51

1 996 2.92 -1.76 1.77 -0.71

1 997 3.24 -1.73 1.59 -0.57

1 998 3.71 -1.49 1.34 -0.43

1 999 3.95 -1.32 1.27 -0.39

2005 2.76 +1.26 0.18 +0.04

2010 4.68 +1.74 0.12 +0.04



Table 6 - Structural Funds cumulative "multiplier" an GDP

cent by the year 1996, but that the positive impact an the level of GDP
declined almost to zero after 2001. The impact an reducing the unemploy-
ment rate was modest, peaking at a reduction of just over 0.7 percentage
points in the year 1996, but declining to almost zero after 2001.

The cumulative SF multiplier (defined previously) is shown in Table 6 for
the years 1994-1999, 1994-2002 and 1994-2010. In the case of East Germany,
these are among the highest cumulative multipliers of the six economies that
we have modelled using HERMIN. This appears to fly in the face of the stalled
convergence of the East German economy that is apparent when aggregate
data an macro-economic performance is examined for the period 1994-1999.
The problem here is probably more associated with the poor performance of
the economy of the former West Germany than with any failure in the East
German Structural Funds. Although the HERMIN analysis suggests that the
Structural Fund impacts an the East German regions were large and positive,
the negative effects from the external economy (mainly West Germany) have
probably dominated the positive Structural Fund impacts and so the aggregate
performance as observed in the historical data is quite weak. This serves to
emphasise the fact that the Structural Funds mechanisms are merely one factor
in the decomposition of aggregate development performance.

The cumulative multipliers for Northern Ireland are among the lowest
cumulative multipliers of the six cases that have been evaluated using HER-
MIN models. More detailed work which is not shown here for space reasons
suggest that much of the SF funding was spent an construction and training
activities, and that the manufacturing sector - where the enduring long-lasting
impacts of the SPD tend to arise - was less affected. Thus, the Jong-run bene-
fits were truncated and the cumulative multipliers were correspondingly
smaller.

5. Summary and Conclusions

This paper has outlined the HERMIN modelling framework, which has
been widely used for Structural Fund analysis. The use of such a fully speci-
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East Germany Northern lreland

1 994-1999 1.69 1.24

1 994-2002 2.11 1.33

1994-2010 4.44 1.48



fied multi-equation econometric model has the advantage of capturing even
the indirect impacts of the Structural Funds. The model has Keynesian small
open economy theoretical foundations but also incorporates neo-classical sup-
ply side effects and crucially for the Structural Fund analysis it incorporates
mechanisms which are based an the endogenous growth literature that capture
the long-run impact of Structural Funds investments. A further strength of this
modelling framework is that while it utilises a common structure for all
regions and countries the individual models are tailored to the specific
region/country. Thus each model reflects the peculiar economic structure of
the particular region/country.

A number of avenues for further research arise out of the work that was
carried out for the ex-post evaluation of the Structural Funds that was outlined
above. Clearly, the model is a relatively simple characterisation of each of the
economies. Further, extensions would make the model more realistic. For
example, the model could be extended to additional sectors, particularly those
that are of a high importance for the particular economy. This would allow us
to evaluate the impact of the Structural Funds an sectors that are strategically
important. A further extension that would yield additional insights is the link-
ing of regional economies through spillovers, in addition to migration and
commuting, as well as features of the new economic geography literature
such as agglomeration economies. In addition to this the linkages between
regions can also be modelled more comprehensively. However, all these pos-
sible developments will clearly depend an the availability of data.

The evaluation of the 1994-1999 Objective 1 Structural Fund programmes
was presented, and yielded some interesting results. In general the Structural
Funds appear to have had a positive impact both an GDP and an unemploy-
ment rates. However, some large differences between economies are apparent.
Thus, the largest impact as measured by the cumulative multiplier appears to
have been in East Germany, which might be somewhat surprising. However,
this effect appears to have been dominated by other negative effects yielding
the modest overall economic performance of East Germany. The lowest
impact was found for Greece, and this might be linked to the relatively low
level of economic openness of that country.

	

,
Finally, the direct benefits arising from the Structural Funds are only part

of a much wider picture. The real long-term benefits of the Structural Funds
are known to be associated with the way in which each economy (region)
responds to opportunities arising in the rest of the country and the EU as a
result of the Single Market rather than from the Structural Funds in isolation.
This emphasises the need to work within the wider "global theory" of macro
modelling rather than the narrower "theory of action" that tends to motivate
policy makers who are focused an the role of specific Structural Funds pro-
grammes.
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Of course the HERMIN framework is not without weaknesses. For exam-
ple the evaluations are dependent an the chosen externality elasticities.
Increasing the size of the externality elasticities boosts the impact of the
Structural Fund programmes. Since precise values of the elasticities are not
known, a range of possible Structural Fund impacts must be considered.
However, sensitivity analysis suggests that the results are relatively robust.

Another possible weakness is the relatively high level of sectoral aggrega-
tion. For policy makers, particularly those interested in industrial policy a
breakdown of for example manufacturing into sub-sectors would be interest-
ing as certain sectors may benefit more or less from the Structural Funds.
Against that one has to consider the issue of data availability and analytical
complexity that further disaggregation would introduce. Nevertheless, efforts
are underway to disaggregate the sectors further.

The various models are currently not explicitly linked to each other. The
exceptions here are migration and commuting flows, which in the case of the
regional models are incorporated and the exogenous demand linkages that are
also a feature of the model. However, particularly at the regional level a more
explicit linkage between the models this is highly desirable, as this would
allow spatial effects to be incorporated in the HERMIN model. This remains
a task for the future.
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