']l DE GRUYTER
sl OPEN

GDP growth and convergence determinants in the

European Union: a crisp-set analysis
2

Paulo Ferreira,! Andreia Dionisio

Abstract: Economic growth and convergence remains a topical issue. This study uses a
crisp-set qualitative comparative analysis of data from European Union countries in
order to establish which conditions could be considered necessary and sufficient to
make these countries converge. Based on six different conditions (GDP, secondary
education, life expectancy, fertility rate, government consumption and inflation rate),
this study finds that the main conditions affecting convergence are government con-
sumption ratio (lower levels will increase convergence), education levels and life expec-
tancy (both with a positive influence on convergence). The first two conditions show
quite interesting results: in fact, reduction of government expenditure and budget con-
straints are an open debate; and the European Union’s aim to become a more competi-
tive economy can only be attained with higher levels of education.
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Introduction

Since the seminal studies by Solow (1956), Barro et al. (1991) and Barro and Sala-i-
Martin (1992), several other studies have also dealt with economic growth and econom-
ic convergence. Many of these studies use regional data (see, for example, Carlino and
Mills, 1993, 1996 for the USA and Bartkowska and Riedl, 2012 for Europe) or data for
several countries (see for example Bernard and Durlauf, 1995, Barro, 2016, or Walheer,
2016, among others). Different methodologies have been used to analyze evidence on
this topic: ordinary least squares (e.g.Barro, 1996), time series analysis (Bernard and
Durlauf, 1995), Bayesian methods (Sala-i-Martin et al., 2004, Cuaresma et al., 2014),
and several other approaches (see, for example, Walheer, 2016).

! CEFAGE-UE, IIFA, Universidade de Evora, Largo dos Colegiais 2, 7000 Evora, Portugal.
Escola Superior Agraria de Elvas, Instituto Politécnico de Portalegre, Portugal. Universidade
Europeia, Portugal. Corresponding author: pjsf@uevora.pt

2 CEFAGE-UE, IIFA, Universidade de Evora, Largo dos Colegiais 2, 7000 Evora, Portugal.

© 2016 by the authors; licensee Review of Economic Perspectives / Narodohospodafsky obzor, Masaryk University,
Faculty of Economics and Administration, Brno, Czech Republic. This article is an open access article distributed under
the terms and conditions of the Creative Commons Attribution 3.0 license, Attribution — Non Commercial — No Derivatives.

Unauthenticated
Download Date | 2/14/17 9:00 AM


mailto:pjsf@uevora.pt

This study is different from the above-mentioned works, because although our objective
is to study the determinants of GDP growth and convergence, we center our analysis on
the European Union (EU) countries, and use a different methodology: a crisp-set quali-
tative comparative analysis (csQCA). Applying this methodology to the economic
growth problem is the paper's main innovation.

Using information for all EU countries, with data from the period between 2000 and
2013 (according to availability), this study sets out to analyze what conditions are nec-
essary and sufficient in order to achieve higher growth rates and convergence. The con-
ditions used in this analysis are in line with the study by Barro (1996). GDP growth and
convergence remains a topical issue, because it is expected that poorer countries will
catch up with richer ones in the future (see for example Aghion et al., 2005). Further-
more, economic integration will, in theory, also promote real convergence, which makes
the EU an interesting area to analyze.

To our knowledge, few studies have applied qualitative comparative analysis to conver-
gence or economic growth. Vis et al. (2007) use fsQCA to compare economic perfor-
mance between countries and Bilman and Turkeli (2013) use the same methodology to
analyze the interaction between international trade and economic growth. However none
of these studies analyze the convergence process. Haynes (2014, 2015) uses csQCA,
combining it with cluster analysis, with the objective of studying economic policy con-
vergence in the Eurozone.

The next section contains a literature review on economic growth and convergence, and
presents the various features of this interesting research topic. In Section 3 we present
the methodology used in this study, including the studies referred to in the previous
paragraph. Our results are presented and explained in Section 4 and we conclude in
Section 5.

Literature review on economic growth and convergence

As previously mentioned, the literature contains a vast number of studies related to
growth theories. Those studies do not agree as to which variables should be used to
analyze economic growth and to explain cross-country differences, which could be
explained by many growth theories (Durlauf et al., 2008). These different theories offer
more than 140 possible variables for the study of economic growth (Durlauf et al.,
2005).

In their study devoted to reviewing this issue, Durlauf et al. (2008) consider seven broad
growth theories and their authors of reference: the neoclassical growth theory, demog-
raphy/health, macroeconomic policy, religion, geography, ethnic fractionalization and
institutions. These authors also argue that regional heterogeneity could explain some
differences in growth (in this case, the continent where the countries belong). Including
information on all these theories, the authors fail to find strong evidence for those
growth theories. Nevertheless, differences in macroeconomic policies and unknown
heterogeneity associated with regional groupings are the main determinants of growth
differences between countries. These findings do not call previous studies into question,
but draw attention to the importance of continued study in this field.
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Besides the large number of variables referred to by the previous study, a wide variety
of methods have also been applied in this research area. Regarding convergence be-
tween countries, some studies, for example, use cross-section regressions: Baumol
(1986), Barro, (1991), Paap et al. (2005), Alfo et al. (2008), and Owen et al. (2009) are
just some examples of this type of study. The results of these and other studies do not
coincide. Some authors, such as Quah (1993, 1996, 1997), Kumar and Russell (2002)
and Johnson (2005) argue that the differences in results could be due to disparities in the
distribution of labour productivity in the world. The incorporation of human capital into
theoretical endogenous growth models (Lucas, 1988, and Romer, 1990) led to an in-
crease in studies on this topic (e.g. Henderson and Russell, 2005 and Badunenko et al.,
2013).

The evolution of econometrics and advances in time series, namely unit root and cointe-
gration tests, enabled another type of study. Using data for different countries, studies
like those by Bernard and Durlauf (1995), Evands and Karras (1996), Nahar and Inder
(2002), Strazicich et al. (2004) and Brada et al. (2005) are examples of these types of
methodologies: these authors use different tests and analyze the stochastic properties of
macroeconomic data. Naturally, their conclusions differ as to whether the respective
economies are converging, and if so at what speed.

The majority of studies analyzing convergence between nations are based on GDP ag-
gregates (in particular, per capita GDP)*. However, it is also possible to study other
kinds of variables, particularly income. This type of convergence is more commonly
used in studies analyzing regional data. Examples of convergence studies applied to
regional data are those by Carlino and Mills (1993, 1996), Loewy and Papell (1996),
Carrion-i-Silvestre and German-Soto (2007), Battisti and Di Vaio (2008) and Montafiés
and Olmos (2014). These studies also use a variety of methodologies.

Independently of the above-mentioned studies, and despite the fact that growth and
convergence can be explained by a large number of variables, this study focuses its
analysis on the variables presented by Barro (1996), who studied differences in growth
rates across countries using the following variables (all the impacts referred to are con-
sidered while keeping all other variables constant):

e Log (GDP). The initial level of GDP has a negative impact on growth rates;

e male secondary and higher schooling, which will increase countries’ growth
potential;

¢ log (life expectancy), also increasing growth;

log (GDP)*male schooling, a combination of variables, which is expected to

have a positive impact on growth;

log (fertility rate), with a negative impact on growth;

government consumption ratio, which will break economic growth;

rule-of-law index, measuring country risk and its importance in growth;

terms-of-trade change, which will benefit growth;

democracy index (and its square) measuring the importance of democracy in

growth;

® Involving economic analysis, it is possible to use any variable and verify if it has some kind of
convergence. For example, Brada et al. (2005) also analyze convergence for monetary aggregates.
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e inflation rate, which will have a negative impact on growth;

e dummies to detect regional heterogeneity, comparing regions’ growth patterns
(dummies for countries belonging to Sub-Saharan Africa, Latin America and
East Asia).

We do not use all of these variables in our study, and explain the exclusions we have
made in the following section.

Crisp-set qualitative comparative analysis and data

The main objective of this study is to determine the necessary and sufficient conditions
for convergence in the EU, using crisp-set qualitative comparative analysis (cSQCA).
Part of a group of methodologies of qualitative comparative analysis, csQCA aims to
identify the necessary and sufficient conditions for a given binary outcome”. Generally,
qualitative comparative analysis (QCA) is a technique aiming to determine logical con-
clusions from a given dataset. After considering all the possible combinations of condi-
tions, qualitative comparative analysis applies logical inference to determine how condi-
tions explain a given outcome, distinguishing between necessary and sufficient condi-
tions.

In particular, csQCA is a methodology that aims to “simplify complex data structures in
a logical and holistic manner” (Ragin, 1987), and which has the advantages of both
qualitative and quantitative analysis (Ragin, 2008). Introduced in the Sociology litera-
ture by Ragin (1987), csQCA is now used in several other research areas, including
economics. This method is well suited to small or medium-sized samples, which is a
further advantage when compared to regression analysis (see for example Vis, 2012).
Considering that our sample contains the twenty-eight EU countries, this methodology
is good in this case.

As stated previously, qualitative comparative analysis is able to capture the necessary
and sufficient conditions for a given outcome. Necessary conditions are those where “an
outcome can be attained only if the attribute in question is present”, while sufficient
conditions denote those where the outcome “will always be obtained if the attribute in
question is present” (Fiss, 2007).

In this methodology, necessary conditions are measured by their consistency, which is a
measure of the degree to which each case corresponds to the given outcome. This study
uses a measure of consistency by Ragin (2006), which attributes penalties for severe
inconsistencies. When it comes to sufficient conditions, this study uses the truth table
algorithm (see Ragin, 2008). For a more complete analysis of the csQCA formulation,
see Rihoux and De Meur (2008).

As previously stated, we have two objectives. Firstly, we want to analyse whatthe main
conditions are for countries to have higher GDP growth rates than the EU, using csQCA.
This methodology uses conditions (independent variables, in regression nomenclature)
to explain a given outcome (dependent variable). We have chosen five variables from

* Other methodologies include fuzzy-set comparative qualitative analysis (fsQCA), which is able
to work with continuous sets, and multi-value data qualitative analysis (mvQCA), which uses
categorical variables with more than two values. For more information see Ragin (2008).
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those listed by Barro: GDP, life expectancy, fertility rate, government consumption ratio
and inflation rate. We have also adapted the secondary education level variable, so as
not to distinguish between male and female (considering there is no gender discrimina-
tion in the EU). We will use these six conditions to evaluate convergence in EU coun-
tries.

From the original study (Barro, 1996), the following conditions were excluded:

e the interaction between GDP and male schooling. This is excluded because it
might make the csQCA analysis more complex (in the original work, this vari-
able is irrelevant);

e the rule-of-law index. This condition makes no sense in EU countries, where
country risks are negligible;

e terms-of-trade change. This is a condition used mainly to distinguish between
developed and less developed countries;

e the democracy index. Neither variable (original or square) makes sense in the
EU context;

e dummies to detect regional heterogeneity. Similarly, these are meaningless for
EU countries.

As aresult, it is possible to summarize the model used in this study as
GROW = f(GDP, EDUC, LE; FR, GOV, INF), (1)

with f(.) a function of, GROW growth, EDUC the secondary education level, LE life
expectancy at birth, FR fertility rate, GOV the government consumption ratio and INF
the inflation rate. All these conditions, our source data and transformations are ex-
plained below. Original data were retrieved for all 28 countries from Eurostat. The con-
ditions used are as follows:

Growth (GROW)

To measure this condition, we used the real GDP index provided by Eurostat. We calcu-
lated the annual average growth rate for each country’s GDP between 2000 and 2013.
Using the data provided by Eurostat for the EU28, we calculated the overall EU growth
rate. Each country is considered to be converging if its growth is greater than EU
growth.

GDP

According to Barro (1996), GDP could be a determinant of convergence, because coun-
tries with lower GDP levels are expected to have quicker growth. For this condition, we
considered the initial per capita GDP level (in purchasing power parity).

Secondary education level (EDUC)

This study considers the percentage of the population aged between 15 and 64, with at
least secondary education. As data for this condition is only available from 2004 on-
wards, this is the only condition which is not calculated from 2000. The condition was
calculated by averaging values from 2004 to 2013.
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Life expectancy at birth (LE)

This is measured as average life expectancy at birth for the time span in our analysis.
Croatia has no data available for 2000 and the EU28 and Latvia have no data for 2000
and 2001.

Fertility rate (FR)

This condition considers average fertility rates for all countries during the time span we
analyze. There is no data available for France in 2013 or for the EU28 and Croatia in
2000.

Government consumption ratio (GOV)

This condition considers the final general government consumption expenditure be-
tween 2000 and 2013, measured as an average percentage of GDP. Lithuania only has
data available for this from 2004 onwards.

Inflation rate (INF)

The average inflation rate was calculated for each country and for the EU28. This was
calculated based on the HICP index.

csQCA is a comparative technique which considers only binary conditions, which im-
plies transforming the outcome and the conditions. For both the outcome and conditions,
each country wascompared with EU28. The cut-off point was the median for the EU28,
which means that if a country's original variable was equal to or greater than the EU28
median, that outcome/condition took the value 1. On the other hand, if a country's origi-
nal variable was below the EU28 median, the outcome/condition took the value 0. As
we have a relatively small sample, it is preferable to use the median as a benchmark
rather than the mean, because the median is less sensitive to outliers. Table 1 summariz-
es the information and data included in the current version of the fs/QCA software
package (2.5) to obtain our estimations.

After analysing the necessary and sufficient conditions for growth rates, and considering
just the countries which, at the beginning of the analysis, have a GDP lower than the
EU28 level (i.e. for which GDP=0), we are able to establish the conditions for conver-
gence. For these countries, if GROW = 1, than they grow more than the EU28, which
means that they converge. This is true for Bulgaria, the Czech Republic, Estonia, Croa-
tia, Latvia, Lithuania, Malta, Poland, Romania, Slovenia and Slovakia. On the other
hand, if GROW = 0, the countries diverge from the EU28 (Greece, Hungary and Portu-
gal).
Because these countries all have GDP = 0, the model is resumed to:

GROW = f(EDUC, LE; FR, GOV, INF), (2)

As mentioned in the introduction, the use of csQCA in studies about economic growth
and convergence is rare. Only the studies by Haynes (2014, 2015) work directly with
this method, although they also use cluster analysis.
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Table 1. Values for the outcome and conditions, forcsQCA analysis of growth rates.

Country GROW GDP EDUC LE FR GOV INF
Belgium 0 1 0 1 1 1 0
Bulgaria 1 0 1 0 0 0 1
Czech 1 0 1 0 0 1 0
Denmark 0 1 0 0 1 1 0
Germany 0 1 1 1 0 0 0
Estonia 1 0 1 0 1 0 1
Ireland 1 1 0 0 1 0 0
Greece 0 0 0 1 0 1 1
Spain 0 1 0 1 0 0 1
France 0 1 0 1 1 1 0
Croatia 1 0 1 0 1 1 1
Italy 0 1 0 1 0 1 0
Cyprus 0 1 0 1 1 0 0
Latvia 1 0 1 0 0 0 1
Lithuania 1 0 1 0 0 0 1
Luxembourg 1 1 0 1 1 0 1
Hungary 0 0 1 0 0 1 1
Malta 1 0 0 1 1 0 0
Netherlands 0 1 0 1 1 1 0
Austria 0 1 1 1 0 1 0
Poland 1 0 1 0 0 0 1
Portugal 0 0 0 0 0 1 1
Romania 1 0 1 0 1 0 1
Slovenia 1 0 1 0 0 0 1
Slovakia 1 0 1 0 0 0 1
Finland 0 1 0 1 1 1 0
Sweden 1 1 1 1 1 1 0
UK 0 1 0 1 1 1 0
Source: author’s calculations
285

Unauthenticated

Download Date | 2/14/17 9:00 AM



Haynes (2014) studies how the euro crisis starting in 2010 can be understood as evi-
dence of the failure of macroeconomic policy to result in convergence, resulting instead
in national macroeconomic trends and outcomes diverging. Combining csQCA with
cluster analysis, that study concludes that for the period analyzed, the EU demonstrates
divergence. Haynes (2015) also combines the same two methodologies to examine
whether there is evidence that the Eurozone countries have experienced economic con-
vergence. Once again, the study finds little evidence of convergence. The objective of
our study, however, is not to study the possibility of convergence but to establish what
conditions may promote that convergence.

Results

Firstly, we applied csQCA to all the EU countries. Table 2 shows the results of the nec-
essary conditions for each country to grow more than the EU28, on the left (first two
numeric columns) for those that have grown. The results for countries that have not
grown are shown on the right. A note on the two measures that are used: consistency
and coverage. Consistency captures the degree to which a relation of necessity (or suffi-
ciency) between one or more conditions and a given outcome is met, according to the
dataset (Ragin, 2006). In other words, and in the specific case of necessary conditions, it
is a measure of the quality of that condition. In csQCA, it measures the proportion of
cases in which the given condition is in the outcome set. As for coverage, it is a measure
of the empirical relevance of the result and is calculated as the proportion of cases of the
outcome that are represented by the given condition (Ragin, 2008).

Table 2. Necessary conditions for growth and for the negation of growth

Outcome: GROW Outcome: ~GROW
Condition Consistency Coverage Consistency Coverage
GDP 0.2143 0.2143 0.7857 0.7857
~GDP 0.7857 0.7857 0.2143 0.2143
EDUC 0.7857 0.7857 0.2143 0.2143
~EDUC 0.2143 0.2143 0.7857 0.7857
LE 0.2143 0.2143 0.7857 0.7857
~LE 0.7857 0.7857 0.2143 0.2143
FR 0.5000 0.5000 0.5000 0.5000
~FR 0.5000 0.5000 0.5000 0.5000
GOV 0.2143 0.2143 0.7857 0.7857
~GOV 0.7857 0.7857 0.2143 0.2143
INF 0.7143 0.7143 0.2857 0.2857
~INF 0.2857 0.2857 0.7143 0.7143

Source: author’s calculations
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From Table 2 it is possible to conclude that none of the conditions exceed the threshold
of 0.80, independently of the outcome. However, when we regard convergence as the
outcome, the negations of GDP, life expectancy and government consumption have a
consistency near to 0.8 (0.7857), as does the consistency of the level of education. Alt-
hough smaller than the minimal value considered by Fiss (2001), which is 0.8, these are
also coherent with other theoretical approaches, such as Ragin (2006, 2008). When we
look at non-convergence, the results are exactly the opposite. Note that, according to the
definitions, the sum of consistency of a condition and its negation, for a given outcome,
is necessarily equal to 1 (for example, the sum of consistence of GDP with ~GDP),
while the sum of the coverage of a given condition, considering an outcome and a its
negation is also equal to 1 (in this case, for example, the sum of coverage of GROW and
~GROW). However, the consistency of an outcome and its respective negation are not
necessarily the opposite as in this case.

Qualitative comparative analysis also enables researchers to establish what the sufficient
conditions for an outcome are, with three different solutions: parsimonious, intermediate
and complex solutions. The difference between these solutions lies in how they treat
logical remainders: rules that appear in the truth table — the framework to build suffi-
cient conditions — but not in the dataset (for a more complete review on this topic see,
for example, Ragin (2008). This study presents both parsimonious and intermediate
solutions®. When explaining the sufficient conditions, two new concepts will be used:
raw coverage and unique coverage. Raw coverage is the extent to which a condition (or
combination of conditions) can explain the outcome, while unique coverage is the pro-
portion that are explained exclusively by that condition or combination of conditions
(see Ragin, 2006).

Table 3. Sufficient conditions for growth (parsimonious solution)

Parsimonious solution Raw coverage Unique coverage Consistency
~GOV*~LE 0.6429 0.5000 1.0000
~GDP*~INF 0.1429 0.1429 1.0000
INF*FR 0.2857 0.0714 1.0000
EDUC*FR 0.2857 0.0714 1.0000

solution coverage: 1.0000

solution consistency: 1.0000

Source: author’s calculations

° QCA approaches produce three different solutions: complex, intermediate and parsimonious.
The complex solution does not use any simplifying assumptions in the model, which normally
makes it hard to interpret (and so it is not used in this paper). The parsimonious solution on the
contrary reduces the causal conditions to the smallest possible number. The intermediate solution
includes selected assumptions by the researcher (see Ragin, 2006). In this paper we used the
expected sign of the impact of the conditions in the outcome, according to Barro (1996).
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The parsimonious solution is presented in Table 3. The results do not present isolated
conditions but combinations of conditions. The most important result is that lower gov-
ernment consumption and lower life expectancy are, jointly, the most important condi-
tions for growth, and are together responsible for explaining 50% of convergence (the
value of unique coverage), with a raw convergence of about 64%. The second combina-
tion joins the negations of GDP and inflation rate, according to Barro (1966). We then
notice two different combinations of conditions, both including fertility rate: firstly with
inflation and then with education. However, these conditions are less important than the
first two pairs of conditions.

Table 4 shows the results for the intermediate solution. This set of results is not conclu-
sive, because all conditions are included and in several kinds of combinations. However,
the first combination is the most significant, with a unique coverage of around 43%; this
includes secondary education with a positive impact on convergence and life expectancy,
government consumption ratio and GDP with a negative impact. Except for life expec-
tancy, the other three conditions have the expected influence. The remaining combina-
tions of conditions have lower values of unique coverage, which mean that in isolation
they are less important.

Table 4. Sufficient conditions for growth (intermediate solution)

Intermediate solution Raw coverage Unique coverage Consistency
~LE*EDUC*~GOV*~GDP 0.5714 0.4286 1.0000
FR*EDUC*~GDP 0.2143 0.0714 1.0000
~GOV*~INF*~GDP 0.0714 0.0714 1.0000
~EMV*~GOV*~INF 0.0714 0.0714 1.0000
EDUC*~INF~*GDP 0.0714 0.0714 1.0000
FR*LE*EDUC*~INF 0.0714 0.0714 1.0000
FR*LE*~GOV*INF 0.0714 0.0714 1.0000

solution coverage: 1.0000

solution consistency: 1.0000

Source: author’s calculations

Despite the multiplicity of these results, we believe two important features stand out:

i) Firstly, growth seems to be most influenced by lower levels of government consump-
tion, higher levels of education, lower GDP and lower life expectancy. This last condi-
tion contradicts the expectations of Barro (1996). However, a similar result is reported
in Azomahou et al. (2009), because this condition can display endogenous behaviour.
The results for government consumption and education are as expected and in line with
EU objectives: budget control and efforts to make Europe the most competitive and
dynamic knowledge-based economy in the world. The other condition with a positive
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influence on growth is GDP, with the expected influence (growth is easier for countries
with lower GDP).

ii) Secondly, the coverage and consistency of the solution as a whole is of interest. In
fact, the results for these indicators are equal to 1 in both types of solution, meaning that
all our results are coherent with all the possible solutions, with no contradictions. The
results are presented in Table 5 and can be read as follows: there is one country with
GDP=1, INF=0, GOV=1, EDUC=0, LE=0 and FR=1; this country (Belgium) does not
grow more than the EU. The results would show some contradiction if any other coun-
try had the same six conditions but demonstrated growth greater than the EU average.
Although we have 18 possible results, as shown in Table 5, no contradiction is detected.
This is a very important feature of a good csQCA result, as referred to by Rihoux and
De Meur (2008) among others.

Table 5. Solution map for growth

Countries GROW GDP INF GOV EDUC LE FR
Belgium, France, Finland, Netherlands, UK 0 1 0 1 0 1 1
Bulgaria, Latvia, Lithuania, Poland, Slovenia, Slovakia 1 0 1 0 1 0 0
Czech Republic 1 0 0 1 1 0 0
Denmark 0 1 0 1 0 0 1
Germany 0 1 0 0 1 10
Estonia, Romania 1 0 1 0 1 0 1
Ireland 1 1 0 0 0 0 1
Greece 0 0 1 1 0 10
Spain 0 1 1 0 0 1.0
Croatia 1 0 1 1 1 0 1
Italy 0 1 0 1 0 1.0
Cyprus 0 1 0 0 0 1 1
Luxembourg 1 1 1 0 0 1 1
Hungary 0 0 1 1 1 0 0
Malta 1 0 0 0 0 11
Austria 0 1 0 1 1 10
Portugal 0 0 1 1 0 0 0

Sweden 1 1 0 1 1 1 1

Source: author’s calculations

After analysing the conditions for growth, we are able to analyse the conditions for
convergence. Recovering information only for those countries which had GDP=0, i.e.,
those which, at the beginning of the period under analysis, had GDP levels lower than
the EU average, we apply the function given in Equation 2, and the same methods. Note
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that we can now assume that the outcomes are convergence and non-convergence be-
cause they are, the joint hypothesis and GDP=0 and GROW=1 (convergence) and
GDP=0 and GROW=0 (non-convergence). In Table 6 we report the necessary condi-
tions for convergence and non-convergence; Tables 7 and 8 show the sufficient condi-
tions for convergence (according to the parsimonious and intermediate solutions); final-
ly, Table 9 shows the solution map for convergence.

Table 6. Necessary conditions for convergence and for non- convergence

Outcome: Convergence Outcome: Non-convergence
Condition Consistency Coverage Consistency Coverage

EDUC 0.9091 0.9091 0.3333 0.0909
~EDUC 0.0909 0.3333 0.6667 0.6667
LE 0.0909 0.5000 0.3333 0.5000
~LE 0.9091 0.8333 0.6667 0.1667
FR 0.3636 1.0000 0.0000 0.0000
~FR 0.6363 0.7000 1.0000 0.3000
Gov 0.1818 0.4000 1.0000 0.6000
~GOV 0.8182 1.0000 0.0000 0.0000
INF 0.8182 0.7500 1.0000 0.2500
~INF 0.1818 1.0000 0.0000 0.0000

Source: author’s calculations

Table 7. Sufficient conditions for convergence (parsimonious solution)

Parsimonious solution Raw coverage Unique coverage Consistency
~GOV 0.8182 0.5455 1.0000
FR 0.3636 0.0909 1.0000
~INF 0.1818 0.0909 1.0000

solution coverage: 1.0000

solution consistency: 1.0000

Source: author’s calculations

The results for the necessary conditions show that higher education levels and lower life
expectancy have a consistency level greater than 0.9, which means that they are very
important conditions for convergence. Lower levels of government expenditures have a
consistency above 0.8, which means that this is also a very important condition. These
results were the same as in the growth analysis, but with reinforced consistency. As for
non-convergence, we find three necessary conditions for that outcome: low fertility
rates, higher government expenditures and higher inflation. The results of government
expenditures and inflation are in line with Barro’s evidence and also with the EU gov-
ernment body's expectations. The result for fertility rate is contrary to what Barro argues,
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but could be interpreted as a necessity for countries that do not converge, to promote
renewal of generations.

Table 8. Sufficient conditions for convergence (intermediate solution)

Intermediate solution Raw coverage Unique coverage Consistency
EDUC*~GOV 0.7273 0.5455 1.0000
FR*EDUC 0.2727 0.0909 1.0000
EDUC*~INF 0.0909 0.0909 1.0000
LE*~GOV*~INF 0.0909 0.0909 1.0000

solution coverage: 1.0000

solution consistency: 1.0000

Source: author’s calculations

If we turn to the results for the sufficient conditions, with the parsimonious solution we
can conclude that the most important condition is the absence of government expendi-
tures (with a raw coverage of 0.8182 and a unique coverage of 0.5455). Higher fertility
rates and lower inflation are also sufficient conditions, but with less importance. These
results are coherent with previous findings. As for the intermediate solution, then the
most important sufficient conditions are the combination of education with low gov-
ernment expenditures and another combination of education, and fertility rate. Once
again, these results are coincident with previous analysis.

Table 9. Solution map for convergence

Countries GROW INF GOV EDUC LE FR
Bulgaria, Latvia, Lithuania, Poland, Slovenia, Slovakia 1 1 0 1 0 0
Czech Republic 1 0 1 1 0 0
Estonia, Romania 1 1 0 1 0 1
Greece 0 1 1 0 1 0
Croatia 1 1 1 1 0 1
Hungary 0 1 1 1 0 0
Malta 1 0 0 0 1 1
Portugal 0 1 1 0 0 0

Source: author’s calculations

In both solutions, coverage and consistency are again equal to 1, which means that we
have no contradictions in our results, as can be seen in Table 9.
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Conclusions

This study has analysed economic growth and convergence in the European Union
countries using a crisp-set qualitative comparative analysis, and has identified what
conditions can be considered necessary and sufficient to make a country's growth great-
er than that of the EU as a whole, and convergent. This is the first paper to use this
methodology to study this particular issue.

To achieve our results we used six conditions: the initial level of GDP, the level of sec-
ondary education, the life expectancy, fertility rate, level of government consumption
and inflation rate. Firstly, we use the outcome variable “growth”, which is verified if
each country is growing faster than the median growth rate across the EU.

For the “growth” outcome, lower government consumption, higher levels of education
and lower levels of life expectancy are the necessary conditions, with higher consistency
values. On the other hand, to achieve the opposite outcome (lack of growth), low levels
of education and higher levels of government consumption have higher consistency
values as necessary conditions. While the conditions related to education and govern-
ment consumption are easily understood, the necessary condition of life expectancy
seems somewhat contradictory. Nevertheless, it is important to note that life expectancy
is commonly used to distinguish between developed and developing countries. As we
are analysing the EU, which is composed of developed countries alone, this condition
may not be so relevant. Furthermore, many of the countries with lower life expectancies
are also those which have lower base GDP values, which may explain this contradictory
result.

In terms of sufficient conditions, the results do not present isolated conditions but com-
binations of conditions. The main combined conditions for growth are lower levels of
government consumption, life expectancy and GDP, combined with high levels of edu-
cation. Except for life expectancy, as explained above, these conditions have the influ-
ence on growth we had expected.

After analyzing the growth patterns, we proceeded evaluate the convergence level. In
this case, we only examined those countries which, at the beginning of the analysis, had
a GDP lower than the average across the EU. Hence, if one of these countries was to
grow at more than the EU average, it would be converging, while it would be diverging
if the opposite was happening. We found that the most relevant necessary conditions for
convergence are higher education levels, lower levels of life expectancy and low gov-
ernment expenditures. Alone or combined with education, according to the type of solu-
tion, low government expenditure is the most important sufficient condition for conver-
gence. Lower fertility rates, higher government expenditures and higher inflation are
necessary conditions for non-convergence.

Our results are innovative because, despite being in accordance with EU expectations
(to promote economic growth by raising levels of education and keeping a disciplined
government budget), they help us to understand the type of policies that countries
should pursue in order to attain better growth rates and economic convergence. Obvi-
ously it is not realistic to encourage political decision-makers to lower the GDP and life
expectancy in their countries: rather, our results reveal that it is easier for countries with
lower levels of GDP to grow, while life expectancy is related to GDP. However what is
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clear is that investment in education is essential if growth is to be increased. Our results
also support the idea that countries should be more conservative in their public accounts,
in order to achieve economic growth and convergence.
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