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Abstract

In this paper we provide some results of a research, the first developed on the whole
national territory, on the perceptions of the Italian top management, in respect of the
changes taking place in the macro-economic scenario of the new EU. Our aim is to verify
the impact of the enlargement currently perceived by the big and medium Italian firms. The
impact is a complex variable, not directly observable and measurable. Usual statistical
tools cannot objectively measure it and here we propose an ad hoc structural equation
model able to deal with these complex relationships.
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1. INTRODUCTION: FRAMEWORK AND AIM

The enlargement of the European Union from 15 to 25 states has produced a
new European scenario full of implications and challenges of various kinds, scope
and time horizon. According to the European Commission the macro-economic
impact of enlargement for the European Union has been estimated “moderate, but
positive, at least in the long term”, given the economical sizes of the Europe pre-
enlargement.

Studies and empirical simulations have predicted: a growth of 0.2% of
European GDP, a total benefit over time of 10 billion of  euro, about 300,000 new
jobs. However, the economic benefit is not expected equally distributed among the
15 EU Member States and forecasts will not be immediately reflected in all sectors
and in all types of enterprise2.

1 This paper is supported by a PRIN project 2006 (Multivariate statistical models for the ex-ante
and the ex-post analysis of regulatory impact) coordinated by Carlo Lauro

2 See Sole Ventiquattrore.com, Europa News, 30/04/2004, Enlargement of the European Union
Report by Wim Kolk to European Commission, and so on.
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We observe that the impact is a complex variable, not directly observable and
measurable (latent variable). So classical statistical tool fail and it seems useful
defining a statistical model based on a system of simultaneous relationships among
several interest variables.

The structural equation modelling represents a possible and effective answer
to this problem. This approach is widely used for modelling complex relations
among latent variables, typical of real processes. The structural approach assumes
that no-observable structures can be measured by including the latent variables in
a system of equations, in order to express the latent variables by means of manifest
variables. Formally, a structural equation modelling is a system of equations
explicative of the casual relations among the variables. Each equation shows the
casual relation between a dependent variable and several independent variables.
The model assumes that it is possible to survey the manifest variables by means of
questionnaires as well as assumes the existence of latent underlying variables and
of causal relations among these.

In this paper, we propose an ad hoc Structural Equation Model (SEM) for the
evaluation of the impact of the Enlargement of the European Union on the Italian
firms. In particular, we want to highlight the opportunities and the direct and
indirect threats that companies have warned for their activities and, more generally,
for the sector in which they operate and the Italian industries as a whole.
Furthermore we want both to evaluate the expectations that companies have to
National Public Administration and to analyze their response capability.

Our data come from a survey3 based on a questionnaire submitted to a sample
of top manager of big and medium Italian firms by means of a Computer Assisted
Telephone Interview (C.A.T.I). The responses have been analysed and interpreted
by a descriptive approach while the coefficients of the model are estimated by
means of a PLS (Partial Least Squares) approach, proposed by H. Wold (1966).

Several are the interesting results obtained by applying the proposed strategy.
Firstly, we have summarized a complex set of concepts not directly observable (e.g.
threats) by means of simple concepts related to each other (measured by the
indicators). Secondly, by analysing these complex concepts, with descriptive
statistics, we have characterized different types of respondents on the basis of their
structural characteristics. Furthermore, the model provides us with a framework of
relations between different indicators and complex concepts. The study of this
framework of relations leads to an impact analysis, allowing to identify the
variables that affect the most critical areas.

3 This research has been proposed to a Forum of P.A. held in Rome on April 2004.
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In the second section we briefly introduce Structural Equation Models and
PLS approach. In the third section we show some details (the reference population,
sample size, sampling design and so on) on the developed survey and, in particular,
on the administered questionnaire. In section 4 we show the structural equation
model proposed and discuss the results of the estimate method. We enrich, in the
section 5, the discussion and the interpretation of results with some descriptive
statistics. Finally, in the conclusions, we show a peculiar graphical representation,
based on the estimates furnished by the model, that give us an interpretative tool for
understanding the behaviour of medium and big Italian firms.

2. STRUCTURAL EQUATION MODEL

Structural Equation Models (SEM) (Bollen 1989, Kaplan 2000) include a
number of statistical methodologies that allow us to estimate the causal relationships,
defined according to a theoretical model, linking two or more latent complex
concepts, each measured through a number of observable indicators.

The basic idea is that complexity inside a system can be studied taking into
account a whole of causal relationships among latent concepts, called Latent
Variables (LV), each measured by several observed indicators usually defined as
Manifest Variables (MV).

In the common drawing convention, the graphical representation of Structural
Equation Models includes the following symbols: ellipses or circles represent the
latent variables and rectangles or squares refer to the manifest variables. Arrows
showing causations among the variables (either latent) and the direction of the array
defines the direction of the relation, i.e. variables receiving the array are to be
considered as endogenous variables.

In a SEM the relation between a latent variable (denoted in the following with
the symbol ξ) and its related manifest variables (denoted in the following with the
symbol x) can be reflective or formative (Hackl, Westlund; 2000). In particular, the
relation is reflective if the latent variable represents the cause of the existing
relations among its related manifest variables. There is a formative relation if all the
manifest variables, not necessarily correlated among them, contribute to the
definition of the latent variable (see Fig. 1).

As a matter of fact, in a reflective scheme each manifest variable reflects the
corresponding latent variable, thus it is related to the latent variable by a simple
regression model:

xij ij j ij= +λ ξ ε (1)
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where λij  is the generic loading associated to the i-th (i=1.,…p) manifest variable
xij related to the j-th  (j=1,…q) latent variable ξj and εij represents the imprecision
in the measurement process.

In the same way, in a formative scheme the model can be expressed as:

ξ δj ij ij j
j

q

w x= +∑ (2)

where wij  is the generic weight linking the i-th manifest variables to the correspon-
ding latent one and the error term represents the part of the latent variable not
explained by the manifest variables.

Each Structural Equation Model is composed of two sub models: the
measurement or outer model and the structural or inner model (Fig. 2). The
measurement model takes into account the way which the manifest variables are
linked to the corresponding latent variable and (1) and  (2) are referred to it.

The structural model considers the relationships among the latent variables
estimated by the regression coefficients, ξm, as:

 ξj =βmj ξm+ υj (3)

where υj  is a residual term associated to the generic latent variable. ξj represents an
exogenous latent variable while the ξm are considered as endogenous variables.

Fig. 1: Links between the latent variable ξ
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Several approaches exist to estimate such parameters; in particular the PLS
Path Modeling (PLS-PM) (Wold, 1975; Tenenhaus et al., 2005). In PLS-PM the
outer weights (i.e. the weights linking each manifest variable to the corresponding
latent variable) and the latent variable scores are estimated by means of an iterative
procedure. The path coefficients (βmj) are then estimated using a simple regression
model acting on the estimated latent variable scores.

PLS is considered as a soft modelling approach as it does not require strong
assumptions to hold (with respect to the distributions, the sample size and the
measurement scale) but it does not optimize a global scalar function. Moreover,
PLS provides a direct estimate of the latent variables scores. The very objective of
PLS is to study predictive relationships between latent variables and their related
manifest ones and thus it focuses on the estimation of the weights for constructing
the latent variables.

The PLS approach is particularly suitable in this applicative context, because
of the non numerical nature of the variables usually yielded by impact surveys, the
skewed distributions related to them, the rather little sample size being collected
with respect to the rather large number of variables and the high degree of
multicollinearity existing between the observed indicators.

Fig. 2: Structural Equation Model.
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3. THE SURVEY DESIGN

The target population of the survey is the Italian manufacturing firms. Taking
into account the aim, only big (over 250 employees) and medium-size (50-250
employees) companies have been considered.

A proportional stratified sampling design has been used and the strata are
defined by considering three structural characteristics of firms: geographical
location, size and type of activity (Fig. 3).

1. Geographical location

  North West

– North-East

- Center

- South and Islands

2. Size

- 50-250 employees

- over 250 employees

3. Sector

- Food, Beverage, Tobacco

- Textiles, Clothing, Tanning, Skin

- Petrochemical, Rubber, Plastics

- Engineering, Electromechanical, Transport

- Mechanical and Metallurgical

- Other firms

For performing a suitable impact analysis of the EU enlargement, it was
considered a sample size of 400 firms in order to achieve a sampling error of 5%.
A good participation rate has been obtained with a missing response of only 20
firms. By reweighing, the fixed proportions have been maintained. In Fig. 4 some
details on the sample structure are showed.

The responses have been collected by a Computer Assisted Telephone

Interview (C.A.T.I.). This system allows a precise documentation of data and

excludes any possible bias during data collection: answers are recorded directly on

a storage device. The software checks the quality of data automatically and the

times of the survey are substantially shortened.

Fig. 3 Levels of the three stratification variables.
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3.1 THE QUESTIONNAIRE

The questionnaire is structured in five main section corresponding to five latent
concepts in the suggested SEM model and described to 22 indicators (questions).

Each indicator is measured on a 0-10 scale (from total disagree to total agreement).
In the section 1 (direct OPPORTUNITIES/THREATS) we want to measure the

opportunities/ threats  perceived by firms in terms of increase or reduction of
Investments, expansion or (internal) contraction of the Market, and greater
availability of Human Resources (HR) or increase of the domestic unemployment.

In section 2 (indirect opportunities/threats) we want to measure the
opportunities/ threats perceived by firms on the macro-economic SCENARIO. In
particular, questions are on Security, Reputation, Cooperation, Normative
unification and Customs Union.

In section 3 (the role of PUBLIC ADMINISTRATION) we want to measure the
expectations of firms on the P.A. in terms of accessibility and transparency of
Information, promotion of Training initiatives, adoption of a proper Regulation
and a planning Funding.

In section 4 (IMPACT on the business sector) we want to measure the impact
perceived by firms on the whole sector in terms of rise of the overall Value of the
industry, benefits to Stakeholders, improving of the Competitive capability of the
system in Europe and Increase in the Size of firms.

In the section 5 (impact on strategies and policies or FEEDBACK) we want to
measure the expected implications on Strategies and policies of the firms. For example,
the decision of Investments for acquiring new Human Resource in the states members
or the development of new productions in the East of Europe, the Reorganisation of
business processes and the placement of production on new markets.

Fig. 4: Sample structure.
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Additional questions focused on several characteristics of firms such as
turnover, exports and so on.

4. THE MODEL

The proposed model for the evaluation of the impact of the EU enlargement
consists of 6 latent variables: IMPACT, OPPORTUNITIES, THREATS, PUBLIC ADMINISTRATION

ROLE, SCENARIO and FEEDBACK directly linked to the above sections of questionnaire.
The relationships between the latent variables are defined in according to

several economical hypotheses discussed in on-line literature on this argument. In
Fig. 5 we present the model. First, we observe that the perceived IMPACT of the EU
enlargement depends on four latent variables: the perceived direct THREATS and
OPPORTUNITIES, the macroeconomic SCENARIO effects and the decisions of the
PUBLIC ADMINISTRATION.

Furthermore, the FEEDBACK of the enterprises depends on the perceived
direct THREATS, on the OPPORTUNITIES and on IMPACT. The THREATS impact on the
PUBLIC ADMINISTRATION, which, in turn, impacts on the SCENARIO effects. Finally, the
opportunities depend on the SCENARIO. Notice that the measurement models
consider reflective relationships among the latent and manifest variables but for the
case of THREATS and OPPORTUNITIES that we considered as the more appropriate to

Fig. 5: The path model.
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the kind of latent variables.
In Fig. 6 we present the estimated PLS coefficients for the model referred to

the totality of companies (global model). This estimates are obtained through a
standard PLS-PM analysis by means of XLSTAT 2008 software.

The structural model results show that the latent variable OPPORTUNITIES has
no impact on the feedback capability of the enterprises as soon as the variable
THREATS doesn’t influence the variable IMPACT (the p-values show a not significant
relationship).

Two endogenous latent variables (SCENARIO and OPPORTUNITIES) show a
strong relationship with the IMPACT, with path coefficients equal to 0.46 and 0.39
respectively. The enterprises don’t feel the P.A. role as directly determinant on the
impact but there is a good relationships (0.37 path coefficient) between the role of
P.A. (explicative) and the macro economic SCENARIO (dependent).

Furthermore we note the relevant relationship between the IMPACT (explicative)
and the FEEDBACK (dependent) capability of enterprises (0.48 path coefficient), in
particular in terms of strategy.

Looking at the relationships between the latent variables, we see that
OPPORTUNITIES and THREATS are influenced particularly by  market and investments.
All the latent variables detected seem to have the same role in causing the variables
SCENARIO and PUBLIC ADMINISTRATION action (as the weights shown).

Fig. 6: PLS results for the global path model.
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For understanding if there is a significant difference between big (Fig.7) and
medium (Fig.8) enterprises we have developed two different PLS path models.

Fig. 7: PLS results for the big firms path model.

Fig. 8: PLS results for the medium firms path model.
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The first main difference between the big and medium companies consists
in the absence of influence, for the big firms, of latent variable SCENARIO on the
IMPACT variable. The second is the absence of influence, again for the big firms, of
the latent variable THREATS on the P.A. role.

The IMPACT of the enlargement of the U.E. is perceived essentially as an
opportunity for the enterprises, particularly for the big enterprises. Opportunities
of investments and greater availability of human resources for the big enterprises
(with weights equal to 0.31 and 0.28 respectively); opportunities, essentially, in terms
of expansion of the market for the medium enterprises (with weight equal to 0.25).

The expectations versus the P.A. is in terms of training and information for
the big firms (with weights equal to 0.21 and 0.17 respectively) while for the medium
is in terms of training and funding (with weights equal to 0.18 and 0.18 respectively).

The expected FEEDBACK of the firms is seen in terms of strategies both  for
the big (with weight equal to 0.20) and medium firms (with weight equal to 0.16)
and as the possibility of reorganisation of business processes essentially for the
medium firms (with weight equal to 0.15).

It is possible to conclude that there is a substantial difference between big and
medium firms. The first ones have already begun a process of preparation (through
investments and reorganisation policies). These firms adopt market strategies to
rich new market segments. The second ones react more slowly. For the medium
firms the threats are the increased competition from low-cost production and the
potential displacement of investments from Italy to the new European partners.

5. THE ESTIMATES OF LATENT VARIABLES IN THE GLOBAL MODEL

For improving the interpretation of results, we propose some descriptive
statistics on the estimates of the latent variables in the global model.

In particular, we observe (Fig. 9) some differences respect to the Turnover.
The impact is felt with higher intensity by companies with greater turnover.
Therefore, the feedback of the firms increases as the turnover rises.

Furthermore, the greatest opportunities (Fig.10) are perceived by companies
which have set up policies for the expansion of production facilities abroad
(principally in other countries of the EU pre-enlargement).

Looking at the geographical location (Fig.11), we note that the impact is
particularly felt by companies in the South and Islands. This result can be easily
explained because the Northern firms consider the enlargement as a fact and it is
already inside their strategies. Firms in the South and Islands perceived the
contraction of the domestic market as the main threat. In particular, they fear of the
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possible increase of unemployment and of the reduction in the cost of human
resources.

By considering the sector, it is possible to highlight that the opportunities are
perceived with greater intensity in IT and electronics (Engineering, in Fig.12).
These firms perceive the increase in the turnover and benefits for public and private
stakeholders. Differently, threats of enlargement are particularly felt by food
macro-sector.

Fig. 9: Average of the ratings and Turnover of the firms.

Fig. 10: Average of the ratings and ownership of production facilities abroad.
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Fig. 12: Average of the ratings and sector.

Fig. 11: Average of the ratings and location.

6. CONCLUSIONS

In this paper we have analysed the capability of Italian companies to the
changes that the enlargement of the EU 25 member involves and the  expectations
they have. An innovative model has been used to investigate the complex system
of relations and to estimate the stimuli induced and the reaction of the economic
actors.
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The results show an optimistic but “cautious” behaviour” of the Italian top
management, the opportunities are perceived more than threats and encouraging
effects on the macro-economic scenario are delineated. Standard rules for the
production and competition, cooperation facility, simplification of trade, are some
of the positive elements characterizing the new European scenario.

From the estimates obtained by the PLS path models, it is possible to define
two “decision” matrices: one for the Public Administration (Fig.13) and another for
the Italian firms (Fig.14). These tools are based on scatter plots where we read the
relationships between the average of the answers of firms (for the latent variables)
and the weights related to the manifest variables (associated to the latent variables).
By observing the graph in Fig.13, we can conclude that the expectations versus the
P.A. are very high (with averages between 7 and 8). In particular, the big firms have
large expectations in terms of training and information while the medium firms will
primarily expect training and funding.

In Fig .14, we observe the point of view of the firms,  neither medium nor big
companies have a reaction in terms of increased investments. Focus on strategies
both the big and medium firms. The medium firms look at the possibility of
reorganisation of business processes also.

Fig. 13: Priorities for P.A.
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Fig. 14: The decisions of Firms.

Organization

Organization

Strategies

Strategies

4.2 4.4 5.24.8 54.6 5.4 5.6 5.8 6
Average of the answers of firms

Investiments

Investiments

Medium firms

Large firms0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.2

Beyond the results presented in this paper, our aim was to design a model for
the impact analysis in the European context. Therefore the model here proposed can
be extended to the current composition of the E.U. The power of the proposed
statistical tool is not only the possibility of studying complex phenomena and
comparing of the obtained results in time and in space, but also its forecasting
capability and decision-making skill.
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UN MODELLO PER LA VALUTAZIONE DELL’IMPATTO
DELL’ALLARGAMENTO DELL’UNIONE EUROPEA

Riassunto

In questo lavoro si propone un modello ad equazioni strutturali per rappresentare le
relazioni tra le variabili che caratterizzano lo studio dell’impatto, sulle medie e grandi
imprese italiane, dell’allargamento dell’Unione Europea da 15 a 25 stati. Partendo
dall’assunto che il fenomeno d’interesse è un fenomeno complesso esprimibile attraverso
legami tra variabili non direttamente osservabili e variabili manifeste, si stimano i
coefficienti d’impatto attraverso un approccio PLS sui dati ottenuti da un’indagine
campionaria, la prima a livello nazionale, sul territorio italiano. Il modello proposto
consente di ottenere interessanti risultati interpretativi sull’atteggiamento delle imprese
italiane e sulle aspettative nei confronti della Pubblica Amministrazione e può essere esteso
all’analisi della attuale composizione degli Stati membri dell’Unione Europea.


