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ABSTRACT 

 The truffle is a niche food able to guarantee a good level of income to farmers, obtained both in afforestated 

surfaces and in wild forestry predominantly located in many European countries such as Italy, France and Spain. Specific 

measures financed by the European Union have improved truffle production through several actions able to support the 

afforestatation of agrarian surfaces by planting of mycorrhizated trees with black truffle. Recent outcomes for Italian truffle 

export have pointed out a growth of it in these last 12 years in particular inside the European Union market both in term of 

value and also in term of exported quantity. This analysis has investigated, using a multiple regression model on panel data 

in all 26 European countries, the effect of some socio-economic variables as Gross Domestic Product, resource 

productivity, skills and education have had on the import of Italian truffle in value in the countries of the European Union. 

Italian truffle export has been able to guarantee good opportunities for farmers even if, this product, although it is classified 

as an high level good not reactive to change in personal income, is sensitive both to economic downturn and also to the 

level of risk of poverty. 

KEYWORDS: Random Effect Panel Data, Common Agricultural Policy, Afforestation, Gross Domestic Product, Risk 

of Poverty 

INTRODUCTION 

 Italian agriculture is considered a declining economic sector because since the 1950s there has been a significant 

drop in farmers and employees in the primary sector with the consequence to marginalize rural areas. The main negative 

effects of this exodus from the countryside have been able to produce besides a rural emigration, a decline on agricultural 

workforce and an impoverishment of rural territories in socio-economic terms with unhelpful impacts towards different 

subjects upstream and downstream of the farm and rural spaces. Until the 1990s this decrease in farmers has caused an 

intense marginalization of many Italian rural territories with some problems about social, economic and environmental 

development of agrarian communities and farms located in mountainous and hilly areas; even if, since the 2000s, 

comparing main results of Italian Census of Agriculture, published by National Institute of Italian Statistics (ISTAT, 

2012a), there has been a turnabout with a growth of younger than 40 years of age farmers able to move from urban to rural 

areas to take over and to manage abandoned or not economically competitive and efficient family farms. Some of young 

farmers have diversified, using funds allocated by the European Common Agricultural Policy (CAP), the agrarian activity 

both through the afforestation, with some mycorrhizated trees able to enhance the truffle cultivation and at the same time to 

protect the environment by the multifunctionality, and also to promote other farming activities financed by the European 

Community Rural Development Plan of the CAP, in terms of pluriactivity trough the agro-tourism, certified quality food, 

organic farms and green tourism (Van der Ploeg et al. 2002; Galluzzo, 2012a; Galluzzo, 2012b). The main role of Rural 

Development Plan by the multifunctionality has been to better general living conditions and ecological aspects in rural and 
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in urban areas, satisfying local needs (Wilsom & Whitehead, 2012) and also allowing an holistic protection against climate 

change and other ecological issues by actions of afforestation able to increase the truffle cultivation, throughout a new 

model of endogenous development in the countryside (Heley & Jones, 2012). The truffle cultivation in Italy is the outcome 

of actions enacted by the European Union to reinforce rural development and to mitigate environmental issues in the 

1990s, encouraging a transition from a productivist paradigm to a post productivist model (Ilbery, 1998) according to 

which it is compulsory to boost both niche agricultural productions and afforestation actions with mycorrhizated plants 

with truffle. This approach has reduced and partially solved several negative effects due to an overproduction of 

commodities and to an exploitation of soil with the result to change the landscape in several Italian farms, where nowadays 

it is possible to locate many arborous cultivations specialized in black truffle productions through mycorrhizated trees 

localized in small part of farm’s surface (Galluzzo, 2012b). 

 The production of truffle is located in all Italian regions, even if a meaningful specialization has been pointed out 

in the Center and in the North of Italian peninsula (Tuscany, Liguria, Piedmont, Marche, Umbria) that, according to the 

multifunctionality in the primary sector in terms of environment protection, and to the pluriactivity of farms, or rather 

diversification of agrarian activities, has been able to produce a pivotal level of income for truffle farmers, protecting the 

rural space against socio-economic marginalization. 

 During the phase of rural development and planning 2000-2006 in all European countries called Agenda 2000, 

there has been a significant use of European Community funds to implement and to finance some initiatives of 

afforestation, which have been a continuation of a set of measures put into practice since the MacSharry’s reforms of CAP 

in the 1990s, with the effect of stimulating other farmers to convert, to address and to transform their traditional 

agricultural productions, such as grazing, meadow, wheat, by afforestation with mycorrhizated plants able to produce 

truffle and other undergrowth products. The Common Agricultural Policy of the European Union, in particular the second 

pillar, both during the first time of programming 2000-2006 and in following time 2007-2013, through specific actions, has 

attempted to increase the economic development of Italian rural areas by a diversification and a valorisation of traditional 

quality foods such as the truffle with positive aftermaths on its transformation and its exportation. 

 Italian rural districts have been an obvious example to assure a territorial success of agrarian niche productions as 

truffle connecting them both to the tourism and also to the gastronomic traditions of rural areas (Galluzzo, 2012a). In this 

case rural districts scattered in Tuscany, Umbria, Marche and Piedmont have increased the value of organic, traditional and 

quality food and also the capacity of farms to guarantee, through agro-tourism and other different activities, the growth of 

an agricultural productive framework, able at guaranteeing an harmonic and integrated development of Italian rural areas, 

especially in those behind mountainous territories, with positive effects on economy and on environment of rural spaces. 

CONSUMPTION AND EXPORT OF ITALIAN TRUFFLE 

 The increase of truffle production, in particular black truffle, was a direct consequence of allocation of European 

Community funds able to promote the agroforestation with positive effects on Gross Domestic Product of rural areas 

(Galluzzo, 2012b). In general there are two kinds of truffle: white and black truffle and the latter is less valuable than the 

white truffle, which instead is highly appreciated by small and domestic markets. A fair supply chain is able to increase the 

profitability and competitiveness of Italian black and white truffle, which is however a niche product located in a high line 

of market less sensitive to slump or other economic negative situations (Brun & Mosso, 2011). 

 The consumption of truffle is particularly intense and concentrated in some European countries such as Italy, 

France, Spain, where the truffle is scattered in small private surfaces and in other public surfaces and it is predominantly 
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sold in niche markets. The main statistical dataset about time series of foreign trade has pointed out there has been a 

growth of export of Italian truffle towards other European nations, such as France and Austria (ISTAT, 2012b) with 

positive consequences towards national agro-industrial trade balance following also the increase of agrarian Italian 

exportations in the last 10 years (INEA, 2012). In fact, the analysis of the index of revealed comparative advantage of 

Balassa, in terms of revealed comparative advantage, an index which expresses the specialization of a country in the agro-

food exports, which is pivotal to explain whether the country has a comparative advantage in the international market, has 

underlined how Italy, France, Spain, and Belgium have had an intermediate level of comparative advantage in the export in 

the world with a significant effect of truffle exportation on total exported amount (ISMEA, 2012). Even if, in Europe Italy 

has an impact on agricultural productions and export sales of food by almost 12%, in many cases lower than other 

European competitors as Spain, France and Germany. Italian exports of food products grew by 13% in 2010 and by 9% in 

2011, mainly driven by a demand of agrarian and agro-industrial products outside of the EU, while over the time 2006-

2011, the annual increase in Italian export in the primary sector was in average of 6% and most of this exportation has been 

restricted only inside the EU market (ISMEA, 2012). 

 It is not so common to find out some recent analysis of export of Italian truffle inside the European Union market 

and outside the domestic market (Zuchenga, 2005) because a significant amount of truffle is exchanged and sold in a not 

traditional, codified and well structured sales channels because many farmers prefer to sell it directly in small local markets 

such as farmers markets and during regional fairs. Several current results have underlined a good opportunities for Italian 

truffle production to protect environment and to give value to the woodland and forestry (Pettenella, et al. 2011) creating a 

value chain very meaningful to solve the problem of not efficient afforestated surfaces with strengths in giving an added 

value to spontaneous undergrowth productions. 

 Particular ecological behaviors in several north European countries can imply a different effect on the 

consumption and importation of Italian truffle because, during the purchase process, costumer is more sensitive to 

ecological fingerprint of agrarian goods than other citizens thus, Italian truffle farms may obtain a proficient opportunity to 

promote an organic product with a low impact on the environment, able to solve ecological issues, getting better the value 

of Italian truffle black productions. 

AIM OF THE RESEARCH 

 The aim of this research has been to investigate, using a quantitative approach, which socio-economic variables 

have acted on the importation in current value of white and black truffle from Italy towards all countries of the European 

Union during 12 years from 2000 to 2011. In particular, the quantitative model has examined in different states of the 

European Union the impact of a change in the economic context, in terms of risk of poverty and Gross Domestic Product 

growth rate, resource productivity, confidence in the European Union, skills and education has had on dependent variable 

import of Italian truffle by EU countries. 

METHODOLOGY 

 The quantitative methodology has estimated the main relationships among the dependent variables such as the 

import of Italian truffle in 26 States of the European Union and a set of independent variables as: the index of poverty risk, 

the rate of annual growth of Gross Domestic Product, the level of confidence towards the European Union, the 

participation in the process of educational and training and the resource productivity in all 26 European countries using the 

dataset published by the EU in Eurostat website (EUROSTAT, 2012).  



50                                                                                                                                               Nicola Galluzzo 

 The index of poverty risk is a proxy variable to describe the level of wealth in customers of the European Union 

hence, an high level of index of risk of poverty should be connected to a low level of truffle importation and consumption. 

 The rate of annual growth of Gross Domestic Product (GDP) at current prices is a measure of the economic 

activity, in terms of value of all goods and services produced less the value of any goods or services used in their creation; 

this independent variable is pivotal to compare dynamics of economic development both over time and among economies 

of different States of the European Union that are not distorted and biased by inflation. An high level of annual growth of 

GDP should be tightly linked both to a developed economy and also to a low level of poverty with positive implication to 

stimulate the truffle importation. 

 The level of confidence in EU institutions such as Council of the European Union, the European Parliament and 

the European Commission by European citizens is obtained by a survey made by the Eurobarometer to investigate the trust 

in public opinion towards the main European institutions. This independent variable is a social one to estimate if the 

political institutions might interfere in the food market, in the opening of the trade and in purchasing processes in terms of 

level of consumption of truffle: this independent variable is a proxy variable to explain if to be part of the European Union 

might stimulate the truffle consumption by an increase of importing food and goods and it may be associated to a 

significant level of the opening up of new markets. 

 The participation in the process of educational and training, called Life-Long Learning (LLL), defines people 

aged 25 to 64 years, who decide to take part in an education or training programme to better their skills and education. An 

high level of participation in LLL programme is a social proxy variable correlated with a good high level of education and 

skill of EU labour force, which might stimulate a consumption of growth high price food thus, a well educated workforce 

may be more sensitive to consume high level food and in specific the truffle that is a high product range. 

 According to the Eurostat dataset, resource productivity is made by dividing GDP by domestic material 

consumption, which is an index to estimate the total amount of materials directly used by an economy; hence, the resource 

productivity is an annual quantity of raw materials extracted from the domestic territory plus the difference in among 

physical imports and physical exportations. This latter independent variable is pivotal to investigate if the truffle 

importation may be the best opportunity to be valorised and to analyze the level of efficiency of it. 

 To analyze the main interrelationships among the independent variables above explained and the import of Italian 

truffle inside the European domestic market, one has used a quantitative approach throughout a statistical dataset of Italian 

export time series published by Italian Statistical Office (ISTAT) using a multiple regression linear model based on a fixed 

approach on unbalanced panel data (ISTAT, 2012b). 

 Panel data approach is a good tool to reduce and to explain the heterogeneity in units of observation (Gujarati, 

2011); it is pivotal to analyse the most significant changes during the time of study in some countries, estimating effects 

inside and outside different groups or clusters of states using the main information inside and between groups and reducing 

consequently the statistical error term (Baltagi, 2011). 

 If one uses a linear model: 

 yit = xitβ + ci + zi + eit               (1) 

 i=1...N, t=1...T 

 where β is a vector k×1 dimension made by β1, β2…βk parameters and xit is a vector 1×k dimension of explanatory 

variables refer to the time of observation. The term ci is a not observed component or unobserved heterogeneity, in 
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particular if i is individual it takes the name of individual effect or individual heterogeneity. The presence of ci is able to 

generate a correlation between yit and yis even if eit is uncorrelated over time and among different units; zi is a vector of 

variables specific refer to i which is time invariant. The error term eit is made by residuals called idiosyncratic errors or 

disturbances. The main reason to use the panel data is linked to the problem of the omission of variables and in particular if 

in cross-section dataset model there is a random variable not observable as ci the model is: 

 yi = xiβ + ci + ei                (2) 

 In the case ci is a random variable impossible to observe; if it is not possible to exclude that cov (xki, ci) ≠ 0, where 

xk is the k-nth variable, for any k, omitting ci from the estimated model because is not observable or not available, it is 

possible to absorb the error term in this equation: 

 yi = xiβ + ηi                (3) 

 where ηi = ci + ei can cause serious problems because xki would be endogenous variable [cov (xki, ηi) ≠ 0] in the 

equation (3). Without more information it is not possible to estimate β in a consistent and unbiased way. 

 In general, the function of a linear regression random effect (RE) panel model used in the paper is written in 

algebraic terms in this equation (Asteriou & Hall, 2011): 

 Yit = μ+ Xit+uit                (4) 

 t stands for the time periods of observation that is 1, 2, 3, …..T 

 i are the analysed section that is 1, 2, 3, ….N 

 The panel model of estimation of parameters has been a random effect model, that is a kind of multilevel model in 

which the analyzed dataset consists of a hierarchy of different populations, group of nations, whose differences are related 

to that hierarchy. The panel data random effects model is useful to investigate a panel dataset when one assumes there are 

not fixed effects or rather there are not individual effects hence, constants in each section are not fixed (Asteriou & Hall, 

2011). A simple way to define the random effect panel data model considering different socio-economic relationships is 

(Asteriou & Hall, 2011; Gujarati 2011; Veerbek, 2006): 

 Yij = μ + Ui + Wij                 (5) 

 where μ is the average test score for the entire population. In this model Ui is the specific random effect able to 

measure the difference between the average score and the average score in the entire dataset, the term Wij is the individual-

specific error. The variability of the constant in each section comes from (Veerbek, 2006): 

 μ = (a + νi)                (6) 

 νi is a zero mean standard random variable and variance ζ
2

ε 

 Using the variability above mentioned, the random effect panel data model has a following form and it has to 

respect many constraints and conditions (Gujarati, 2011): 

 Yij = (a + νi)+ Xit + uit               (7) 

 εi ~N (0, ζ
2
ε)                (8) 

 uit~ N(ζ
2
u)                (9) 

 E(εi uit) = 0 and E(εi εj) = 0 (i≠j)            (10) 
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 E(uit uis) = E(uit uij) = E(uit ujs) =0 (i≠ j and t≠ s)          (11) 

 The random effects panel data model is able to estimate individual effects as a part of the error term in a stochastic 

way (Veerbek, 2006). The main and foremost difference compared to the fixed effects model is that effects in random 

effects panel data are not related with regressors. In this situation is possible an explicit inclusion among the regressors of 

variables that do not change with index t (time) but only if there is a change in the n index or number of groups of analyzed 

countries and this hypothesis was not plausible in the fixed effects model (Baltagi, 2009). It is assumed then that μ is split 

into a constant component a and into a stochastic component νi. Therefore it is possible to estimate if the component error 

is composed of a variable part between individuals and an another variable part between individuals and over time, which 

is called composite error. 

 The estimation of parameters was carried out with help of open source GRETL software and the variance-

covariance matrix of the compound error is not diagonal hence, the Ordinary Last Square estimator has been not useful and 

inefficient; hence, it has used to estimate the parameters the Generalized Least Square (GLS), which is more efficient 

because there is a value of N very huge, as in our analysis, and there are not differences if the value of T is very high. 

 The Hausman test has been used to decide between fixed effect panel data and random effect panel data was the 

best (Hausman, 1978); an high value of this statistic test has been able to demonstrate a significant difference between 

these two approaches fixed versus random effect panel data (Verbeek, 2006) and it has justified the use of the random 

effect panel data to estimate the model of regression with a not significant error of parameters (Asteriou and Hall, 2011). 

The p-value of the estimated chi-square has been able to analyse if there have been significant differences between the 

fixed and random effect panel data model (Gujarati, 2011). 

 

Figure 1: Time Series of Italian Import and Export of Truffle inside the European Union (EU) Market (Source: 

Our Elaboration on Data ISTAT, 2012b) 

RESULTS AND DISCUSSIONS 

 The analysis of annual time series about trade flows of Italian truffle inside the European Union (EU) in terms of 

kilograms placed on the market has shown a reduction in exports and imports; even if the exportation has been steady in 

the last 10 years reaching peaks in 1997 and 2003, equal to 138 and 140 tons of exported product, with a significant 

increase in exports since 2008 (Figure 1). Imports fell from 1996 to 2000 and they have become stable over the last 10 

years; in 1996 imports exceeded exports due to unfavorable climatic conditions in some Italian regions specialized in black 

and white truffle productions. 
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Figure 2: Import and Export of Italian Truffle inside the European Union (EU) Market in Constant Value                     

(Source: Our Elaboration on Data ISTAT, 2012b) 

 In constant value, exports of Italian truffle have always been higher than imports and in 1997 exports reached the 

pick of 27 million Euro even if, in that time there was a fall in exports of Italian truffle (Figure 2). Inside the European 

Union market imports of Italian truffle have been fairly steady with a value of 5 million Euro per year over the time of 

study; in constant value import has not had several significant changes with good results both for the white truffle, able to 

be paid at a very high price, and also for the black truffle which is instead characterized by a not high quality and price 

compared to the white one. Globally, time series in constant value and in current value of Italian truffle export in the world 

have pointed out an increase of it from 1991 to 1997 and a drop from 1998 to 2008 even if, there has been an growth of 

exports in the last 3 years from 2009 to 2011 (Figure 3). The analysis of time series 2000-2010 on imports of Italian truffle 

in the European Union market has showed a growth of importation in current values in France, Belgium and Austria, while 

a decrease has been pointed out in United Kingdom and in Germany (Figure 4). 

 The multiple regression model using random effect panel data has showed that the dependent variable imported of 

Italian truffle has been directly correlated with the independent variable resource productivity; hence, in the EU member 

States, where the higher was both the rate of resource productivity, that has meant more efficiency in the transformation 

process, and also in the production efficiency, the greater was the amount of imported Italian truffles (Table 1). A negative 

correlation was found between the dependent variable levels of imported Italian products and the independent variables 

risk of poverty, trust and confidence in the European Union and level of education and skills in workforce. 

 

Figure 3: Import and Export of Italian Truffle outside the European Union Market                                                           

(Source: Our Elaboration on Data ISTAT, 2012b) 
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 No statistically significant relationships have been pointed out between the dependent variable import of Italian 

truffle and the annual growth rate of the Gross Domestic Product. The export of truffles has shown to be quite sensitive to 

the levels of poverty risk in different EU countries but, it has not been sensitive to the growth of GDP. These results have 

confirmed as the importation of Italian truffle is consolidated in countries in which the Italian agro-food export is very 

important, well-established and where higher are levels of social-economic welfare and wealth not in terms of GDP but in 

terms of a lower risk of poverty. The social and educational variables were not very pivotal to influence on the level of 

consumption of Italian truffle in the European Union market. In fact, this analysis has underlined as higher levels of import 

of truffle have been detected in countries where low has been the level of training of workforce during its career and where 

the level of confidence in the European institutions has been below the average value surveyed in all European countries. 

 In analytical terms, the model of multiple regression obtained using the random effect panel data in its general 

formulation can be made explicit in this way: 

 y = 0 + x1+ x2 +  x3 + δx4+ jt 

 y stands for Italian importation of truffle in European countries 

 0 constant term 

 x1 is index of poverty 

 x2 stands for confidence in the European Union 

 x3 stands for Long Life Learning 

 x4 is the variable to explain the resource productivity 

 , , , δ, estimated indicators of the model 

 jt term of statistic error 

 

Figure 4: Export of Italian Truffle in Different European Countries                                                                                   

(Source: Our Elaboration on Data ISTAT, 2012) 

 The application of Hausman test to define between the fixed or random effect panel data was the best has 

corroborated as the fixed effects model would not be adequate and valid to analyze the main relationships among Italian 

truffle import and the other socio-economic independent variables (Table 2). In fact, the value of Hausman test has pointed 

out as an high p-value rejects the fixed effect panel data model due to a huge variability during the time; only the random 
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effect panel data has been able to underlined these changes over the time of study. The main result of variance between and 

within the groups of investigated European nations has pointed out as the biggest value has been pointed out in the 

variance between groups than in the variance within the nations; this has meant a meaningful variance and variability 

among the groups of states of the European Union. 

 Comparing random effect panel data to fixed effect it has been possible to pointed out the same results about the 

level of significance in all independent variables except from the independent variable resource productivity which was not 

tightly linked to the dependent variable importation of Italian truffle (Table 3). 

CONCLUSIONS 

 The analysis has pointed out as the Italian truffle import is a consolidated market and it is not tightly linked to the 

Gross Domestic Product growth, that is not a pivotal variable to increase the level of demand of Italian truffle inside the 

European Union countries. The truffle is however a product sensitive to the wealth or rather the poverty risk; in fact, after 

the economic crises, which started in 2007-2008, there has been a drop in Italian truffle export in many European countries 

with exceptions in some markets located in the north of Europe where effects of economic downside have been less 

dangerous than in other countries of the European Union. 

 Ecological features of the product and a sensitive ecological behavior in some countries are pivotal to get better 

the importation of Italian products because for customer the image of truffle is an organic niche food able to protect the 

environment. In particular several actions of reforestation promoted in Italy and supported by financial measures taken into 

place by EU have reduced the marginalization in rural areas and have given to the primary sector a main role in protecting 

rural space and environment throughout positive externalities, increasing the demand of customer towards food and 

agrarian products with a low environmental impact. These actions of rural development have demonstrated as the truffle in 

new afforestated surfaces has been a good point of equilibrium between rural protection and development of new agrarian 

productions. 

 If the goal of Italian farmers and other firms directly linked to the truffle cultivation is to improve the exportation 

power, for the next future it is fundamental and not postponed to take into account two variables such as the level of 

education and skill in the European domestic market and the impact of packaging during the export phase, that has to be as 

low as possible in some markets very sensitive to this ecological issue. 

 To sum up it is important for the Italian truffle farms to get better the export towards the country of the north 

Europe, where the level of income are higher than other EU nations, even if only few Italian firms and farmers are well 

prepared to face with the international export, its features and its issues because many of them instead are specialized to 

sell directly the product in domestic Italian market. An unfavorable exchange rate between dollar and the euro currently is 

not able to get export performances better towards markets outside Europe and a good opportunity for agrarian 

entrepreneurs may be to export the truffle in an indirect way such as oil, sauces and other food preparations of processed 

products with the aim to increase portability of truffle and to reduce its perishable nature. A good opportunity for Italian 

truffle, according to some researches put into practice in a small Italian mountainous areas, might be to create a specific 

label because customer is welling to pay a premium price for truffle, which is a food tightly linked to the territory and able 

to get value to it (Galluzzo, 2011) increasing added value of black truffle and linking it to the tourism and the culture of 

rural areas. 

 For the next future the certification both of forestry and also of the new afforestated surfaces by the FSC
© 

(Forest 

Stewardship Council) and PEFC™ (Programme for the Endorsement of Forest Schemes) may be a positive opportunity to 
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get value both to the forestry and its product such as truffle, to safeguard and to protect the rural space. The FSC
©
 and 

PEFC™ can create in an indirect way an unique label to promote and to value truffle not only in the European market but 

in the world. 
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APPENDICES 

Table 1: Italian Import of Truffle Relationships in the Random Effect Panel Data Model                                                

(Source: Our Elaboration on Data ISTAT, 2012b and EUROSTAT, 2012) 

 Coefficient 
Standard 

Error 
t-Value p-Value Significance 

Intercept  1.52733e+06 257,835 5.92 <0.00001 *** 

Poverty  -24,727.1 7,758.26 -3.18 0.00235 *** 

Annual rate of GDP -15,960.4 10,212.1 -1.56 0.12371 n.s. 

Confiance in EU -17,601.4 2,927.67 -6.01 <0.00001 *** 

Long Life Learning -18,962.0 4,101.34 -4.62 0.00002 *** 

Resource productivity 79,266.4 34,792.4 2.27 0.02655 ** 

             ns not significant; * 5-10%; ** 5%; *** 1% 

Table 2: Results of Hausman Test (Source: Our Elaboration on Data ISTAT, 2012b and EUROSTAT, 2012) 

Test Chi-Square Statistic Chi-Square d.f. Probability 

Cross section random effect 2.96 5 0.705 

 

Table 3: Fixed Effect versus Random Effect Panel Data Test Comparison                                                                           

(Source: Our Elaboration on Data ISTAT, 2012b and EUROSTAT, 2012) 

 Fixed Effect Model Random Effect Model 

 
Standard 

Error 
Probability 

Standard 

Error 
Probability 

Intercept 3.3515e+005 0.00002 2.6098e+005 0.00000 

Poverty  9,793.9 0.01080 8,285.9 0.00719 

Rate of GDP 14,060 0.14157 10,040 0.21622 

Confidence in EU 3,853.4 0.00002 3,004.8 0.00000 

Long Life Learning 5,394.9 0.00049 4,188.5 0.00013 

Resource productivity 46,865 0.10907 34,276 0.02532 



 


