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Abstract

:

In this paper, we analyze, in a novel way, the nature of economic growth in Spain after the Great Recession, in relation to its effect on poverty reduction. We use a statistical test to analyze the pro-poorness nature of economic growth using a stochastic dominance approach, not used in this context so far. We decompose changes in the difference in generalized Lorenz ordinates into a growth effect and an inequality effect and apply this to formal Spanish income data statistical tests based on dominance methods. We found that growth was pro-poor in Spain as a whole between 2013 and 2017. As regards regional growth effects, we conclude that growth was weakly pro-poor in seven of Spain’s 17 regions, it was neither pro-poor nor anti-poor in nine regions, and only weakly anti-poor in one region.
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1. Introduction


In recent years, analyzing the relationship between economic growth, income distribution, and poverty has come to the fore in the economics research agenda. From the works of [1,2,3,4,5], new lines of research into the effects of economic growth on poverty have contributed to a better understanding of the relationships between these two variables, with such works also having been applied to different economic sectors and countries [6,7].



Spain provides a particularly interesting case study of growth and poverty because it was one of the countries in the EU that felt the effects of the Great Recession most deeply, with the largest unemployment rates and one of the highest poverty rates. However, 2013 marked the end of negative growth, with strong economic recovery having been achieved since then. According to the Spanish National Statistical Office, based on microdata, average income grew by 9.8 percent between 2013 and 2017, the last year for which data are available. One crucial question does, nevertheless, emerge, namely to what extent poverty has decreased during the economic recovery following the Great Recession. Over the period 2013 to 2017, the at-risk-of-poverty rate in Spain, in other words, the proportion of people with equivalized income below 60% of the median income, fell from 22.2 percent to 21.5 percent of the population. Spanish economic growth thus appears to have been accompanied by a slight decrease in poverty, measured with headcount ratio. However, some authors, such as [8,9,10], in short, the Kakwani-Pernia-Son approach, consider growth to be pro-poor if it benefits the poor proportionally more than the non-poor, and consider not only a lower headcount but also a lower level of inequality to be necessary.



This paper investigates the following research questions: (1) Was economic growth pro-poor in Spain and its regions, between 2013 and 2017? and (2) was the impact of growth on poverty different across Spanish regions? Both questions are addressed, in a novel way, using an approach based on the generalized Lorenz curves, which allows growth, poverty, and inequality to be dealt with jointly. The measure of “pro-poorness” follows [8,9,10], that decomposes the generalized Lorenz ordinates into a growth effect and an inequality effect. Using a new decomposition, we tested for pro-poor dominance in the growth process of Spanish regions by means of dominance methods together with formal statistical tests, not used in this context so far. We found that economic growth has been only weakly pro-poor in Spain, meaning that economic growth has failed to reach the less well-off sectors of society, because of the increase in economic inequality. Furthermore, the “pro-poorness” nature of growth has been unequal across regions, due to the different trends in inequality.



The structure of the paper is as follows. The second section presents a review of the literature on pro-poor growth. In the third section, the methodological approach is described. The fourth section examines the data and the results of the paper on the analysis of the pro-poor nature of growth in Spanish regions. The paper ends with a brief list of conclusions.




2. Literature Review


The relationship between economic growth and poverty has been widely discussed in the economic literature. Among the studies to explore the subject, some indicate that economic growth is a condition for poverty reduction [11], while others [12,13] alert, in some cases, to an inverse relationship between economic growth and poverty reduction.



Studies based on time series analysis have found a positive correlation between economic growth and poverty reduction [13,14]. However, it is generally accepted that the level of poverty depends on two important factors: Income growth and income inequality. In this sense, [4,15] claim that although an increase in income leads to poverty reduction, a rise in inequality contributes to increased poverty. Therefore, economic growth is not a sufficient condition for poverty reduction [16,17]. Following this line of research, different studies examine the effects of growth in reducing inequality and poverty [8,9,10,18].



With regard to the measure of pro-poor growth, there is a wide range of methods that allow us to gauge the impact of income growth on poverty and income inequality. However, although there is no absolute agreement, many of the methodologies follow the proposals of Ravallion and Chen and the Kakwani-Pernía-Son approach.



Kakwani et al. [8] propose the Pro-Poor Growth Index to measure pro-poor growth. Using a certain number of percentiles and the growth rate observed in each of them, Ravallion et al. [5] obtained the Growth Incidence Curve, which was complemented with a measure to evaluate pro-poor growth, known as the Pro-Poor Growth Rate. Following these reference points, [9] proposed the Poverty Growth Curve that inspired the works of [19] and [10] that present the Poverty Equivalent Growth Rate, which takes into account the growth rate of income as well as the way in which benefits are distributed among the poor and non-poor. These works are furthered with contributions, such as that of [20], which proposed algorithms to verify the statistical robustness of pro-poor growth measures.



Other authors, such as [21], advocate the use of tools that go beyond purely statistical relationships and, in the same line, [22] introduce an evaluation of pro-poor growth based on weighted functions of social welfare, while Warr et al. [23] propose an index based on the decomposition of growth and inequality effects from a different perspective.



In addition to methodological contributions, numerous papers analyzed the pro-poor growth of different developing countries. Prominent among these are the studies by [24,25,26,27,28,29]. Another line of studies focuses on the relationship of pro-poor growth with education and health [30] and the labor market [31,32].



In the Spanish case, several other authors considered growth and poverty in Spain before the Great Recession. Using data from the Family Budget Survey, Ayala et al. [33] concludes that the most important factor in reducing poverty between 1980 and 1990 is growth. Farré et al. [34] analyzed the impact of macroeconomic conditions and conclude that unemployment plays a crucial role in income distribution in the sense that, in times of recession, with high unemployment, income distribution becomes more unequal. Finally, Ayala et al. [35] studied the nature of economic growth in the Spanish regions for several years using Growth Incidence Curves and Iso-poverty Curves. They conclude that economic growth in Spain as a whole before the Great Recession was pro-poor, but that there is substantial heterogeneity among its regions.



The methodology used in this paper, applied to pro-poor growth in Spain and its regions, uses a different approach to the previous ones [36], although it is based on the generalized Lorenz curves whose ordinates are broken down into a growth effect and an inequality effect [11,12,13].




3. Materials and Methods


In order to present the methodological approach for evaluating pro-poor growth, we first introduce second-order stochastic dominance based on the generalized Lorenz curve. Shorrocks et al. [37] introduced the generalized Lorenz curve   G  L X   ( p )  : =  μ X   L X   ( p )   ,   ∀ p ∈  [  0 , 1  ]    where    μ X    is mean income and    L X   ( p )    the Lorenz curve and, in the same paper, demonstrated that   w  ( X )  ≥ w  ( Y )  , ∀ w ∈  W S    iff   G  L X   ( p )  ≥ G  L Y   ( p )    for all p with at least one inequality prevailing where    W S    is the set of S-concave (concave and symmetric) increasing welfare functions. This implies that assuming the Pareto principle and the Pigou–Dalton Transfer Principle, we can rank economic welfare associated with two different income distributions.



Our approach to measuring “pro-poorness” follows the Kakwani-Pernía-Son approach, which decomposes changes in the difference in generalized Lorenz ordinates into a growth effect and an inequality effect. The proposed method uses the underlying income distribution as the reference point. To evaluate the changes in welfare triggered by economic growth, we use variations in the generalized Lorenz curves. Between two periods, its variation is given as:


  Δ G L  ( p )  = G  L 2   ( p )  − G  L 1   ( p )  =  μ 2   L 2   ( p )  −  μ 1   L 1   ( p )   



(1)




that is, the total change is due to both the change in average income and the change in income distribution measured by the Lorenz curve. The total effect can thus be decomposed into the growth effect and inequality effect. Following axiomatic approach [4], this decomposition may be performed as follows:


  Δ G  L I  =  1 2   {   μ 1   L 2   ( p )  +  μ 2   L 2   ( p )  −  μ 1   L 1   ( p )  −  μ 2   L 1   ( p )   }   



(2)






  Δ G  L g  =  1 2   {   μ 2   L 1   ( p )  +  μ 2   L 2   ( p )  −  μ 1   L 1   ( p )  −  μ 1   L 2   ( p )   }   



(3)




and the sum of Equations (2) and (3) equals the total change:


  Δ G  L I  + Δ G  L g  = Δ G L  ( p )   



(4)







The inequality effect,   G  L I   , shows the variation in inequality, measured by the Lorenz curve, using the income in both the initial and final period. The interpretation of the growth effect   G  L g    is analogous.



As is well known, the generalized Lorenz curve is defined by the pair of coordinates    {  p ; μ L  ( p )   }   . The generalized Lorenz curve ordinates taking into account only the inequality effect will thus be:


  G  L I   ( p )  = G  L 1   ( p )  +  1 2   {   μ 1   L 2   ( p )  −  μ 1   L 1   ( p )  +  μ 2   L 2   ( p )  −  μ 2   L 1   ( p )   }   



(5)







In addition, it is straightforward that:


     G  L I   ( p )  + Δ G  L g    = G  L 1   ( p )  +  1 2   {   μ 1   L 2   ( p )  −  μ 1   L 1   ( p )  +  μ 2   L 2   ( p )  −  μ 2   L 1   ( p )   }       +  1 2   {   μ 2   L 1   ( p )  −  μ 1   L 1   ( p )  +  μ 2   L 2   ( p )  −  μ 1   L 2   ( p )   }       = G  L 1   ( p )  + G  L 2   ( p )  − G  L 1   ( p )  = G  L 2   ( p )  ,   ∀ p     



(6)







Some interesting insights emerge from the above expressions. If the inequality effect generalized Lorenz curve given by Equation (5) dominates the ordinary generalized Lorenz curve   G  L 1   , the inequality effect then reduces poverty as measured by [38]. This result can be called pro-poor dominance. The welfare implications are straightforward: Pro-poor dominance implies an increase in economic welfare as measured by the welfare functions included in    W S   .



Sotelsek et al. [36] demonstrate the following theorem:



Theorem: 

Pro-poor dominance: if   G  L I   ( p )  ≥ G  L 1   ( p )    ,   ∀ x <  z *    , with at least one inequality holding, then:    X I   ≥   z *     X 1    , where    X 1    is the initial income distribution and    X I    is the distribution taking into account only the inequality effect.





This theorem implies that if the generalized Lorenz curve taking into account only the inequality effect dominates the first period generalized Lorenz curve, then growth will have been pro-poor, not only because of the decrease in poverty but also due to the increase in the economic welfare of the poor, given the assumptions made above.



The relationship between stochastic dominance and welfare can be extended to the truncated distributions. If the inequality effect generalized Lorenz curve   G  L I   ( p )    dominates the ordinary GL curve,   G  L 1   ( p )   , for all incomes up to    z *    (defining    z *    as the poverty line), then growth is poverty-reducing for all the poverty indexes as defined in [38]. As our approach is based on the generalized Lorenz curves, it should be noted that when comparing generalized Lorenz curves there are three possible outcomes, equivalence, dominance, or crossing.



Bishop et al. [39] recommend a pair-wise statistical inference test procedure to evaluate generalized Lorenz curves, given these three alternatives. Using a set of k sub-hypotheses to test for the overall hypothesis of equivalence, we have:


    H  0 , i   : G  L 1  = G  L I      and    H  A , i   : G  L 1  ≠ G  L I    



(7)







If each of the sub-hypotheses is not rejected then the joint null hypothesis is not rejected, and we conclude that growth is neither pro nor anti-poor.



On the other hand, if any of the sub-hypotheses are rejected, then the possible outcomes are as follows:




	
Weak pro-poor dominance: if for some quantiles   G  L I  > G  L 1    and for others   G  L I  = G  L 1   , then we conclude that growth is weakly pro-poor.



	
If   G  L I  > G  L 1    for all i then we have strong pro-poor growth.



	
If for some quantiles   G  L I  > G  L 1    and for others   G  L I  < G  L 1   , then no unambiguous ranking is possible for all z (it will be necessary to analyze truncated dominance).








The statistical tests will be:


   T  G L i   =    G ^   L I  −  G ^   L 1       [   (    V a r  (  G  L I   )     N I     )  +  (    V a r  (  G  L 1   )     N 1     )   ]     1 2        where   i = 1 , 2 , … , K  



(8)







To maintain the overall size of the test based on k-sub hypotheses, the critical values for this test are determined by the Student Maximum Modulus distribution. Tables can be obtained from [40].



Beach et al. [41] derived the statistical distribution for    G ^   L 1   , and the distribution for    G ^   L I    is derived by [16] who also deduce that the variance of   G  L I   ( p )    is:


   V a r  (  G  L I   )  =  1 4   {  2 V a r  (   μ 2   L 2   ( p )   )  + 2 V a r  (   μ 1   L 2   ( p )   )  − V a r  [   (   μ 1  +  μ 2   )   L 2   ( p )   ]     + V a r  [   (   μ 1  +  μ 2   )   L 1   ( p )   ]   }    



(9)







The variance of the generalized Lorenz curve that has only taken into account the inequality effect is thus computed using the variances of four different income distributions.




4. Results


4.1. Data


In order to analyze to what extent Spanish economic growth has been pro-poor, we use Survey on Income and Living Conditions (SILC) data, with the waves of 2014 and 2017 referring to 2013 and 2017, respectively. Our income concept is comprehensive income which includes social transfers and deducts taxes and social security contributions. We assume all individuals of the same household to enjoy the same economic welfare. To this end, we have used household income divided by the equivalence scale OECD property weighted by the number of individuals per household. Furthermore, the household file of the survey is weighted using the weights for the household due to the design of the survey. Finally, incomes have been deflated using the regional CPI published by the INE (Spanish National Statistical Office).



There are 17 regions (autonomous communities) in Spain: Andalusia, Aragon, Asturias, Balearic Islands, Basque Country, Canary Islands, Cantabria, Castile and León, Castile-La Mancha, Catalonia, Extremadura, Galicia, La Rioja, Madrid, Murcia, Navarre, and the Community of Valencia. These 17 regions vary greatly in size and population, as well as in economic weight. Regional economic disparities between “Rich regions” and “Poor regions” are also significant.



Table 1 shows the average incomes and the unemployment rates for the whole country and for its individual regions. As shown in the table, the period 2013–2017 displayed a general rise in per capita income and a general drop in unemployment. However, as will be seen below, this increase in employment did not imply a decrease in economic inequality or pro-poor growth.



Poverty rates in 2013 and 2017 are also shown in Table 1. It can be seen that the evolution of poverty in Spain has not been homogenous for the different regions. It is thus important to test the pro-poor nature of economic growth in a very interesting period, 2013–2017, where Spain and its regions showed overall economic growth, coupled with a fall in unemployment. In this context, it is very pertinent to ask whether economic growth was pro-poor or not.




4.2. Was Growth Pro-Poor in Spain and Its Regions?


In this section, we address the main questions of this paper: (i) Did economic welfare increase in different Spanish regions between 2013 and 2017, and (ii) was growth in this period pro-poor?



To address the first question, we compared the generalized Lorenz (GL) curves across time. To test for pro-poor growth, we compared the ordinary GL curve to the GLI curve. Table 2 provides the GL curves in Columns 2 and 3 and the GLI in Column 6 for Spain as a whole, between 2013 and 2017. In addition, the table includes the test statistics for GL dominance and pro-poor dominance.



Using the generalized Lorenz criterion, we found that economic welfare grew between 2013 and 2016 in Spain. Figure 1 illustrates GL dominance of 2017 over 2013. In addition to the higher GL welfare, Spanish economic growth was weakly pro-poor. Eight positive and significant deciles (1–8) and no negative and significant deciles result in a weakly pro-poor ranking. In other words, if one only considers the effect of economic inequality, welfare associated with income distribution grew. Therefore, growth in Spain between 2013 and 2017 was pro-poor. Figure 2 illustrates the pro-poor dominance of 2017 over 2013.



The overall result for Spain is that economic growth between 2013 and 2017 can be classified as weekly pro-poor. However, an additional question naturally arises: Is this trend common to all Spanish regions? This question is especially important as the behavior of large regions may strongly affect the evolution of the country as a whole. Appendix A provides the GL dominance and pro-poor dominance results for each of the 17 Spanish regions. These results are summarized in Table 3.



Table 3 shows there is a group of regions in which 2017 GL strongly dominates 2013: Andalusia, Aragon, Asturias, Balearic Islands, Castile-Leon, Catalonia, Extremadura, and Murcia. In the Canary Islands, Cantabria, Castile La Mancha, Community of Valencia, Galicia, and la Rioja, 2017 GL weakly dominates 2013. For Madrid and the Basque Country, we find no statistical difference in the 2013 and 2017 GL curves.



Turning to regional pro-poor dominance, we find that growth was weakly pro-poor in seven of Spain’s 17 regions. In nine regions, growth was neither pro-poor nor anti-poor. Only in Cantabria can we conclude that growth was weakly anti-poor. This implies that in most parts of Spain, the increase in well-being was mainly due to the rise in GDP, while the change in inequality and poverty played a minor role.





5. Discussion and Conclusions


In this paper, we present and apply, for the first time in this context, a statistical test to analyze the pro-poorness nature of economic growth in Spain and its regions. The main novelty of this technique, in addition to those inherent to stochastic dominance, is the possibility of introducing statistical inference into the analysis, which leads to more accurate results by avoiding sampling error problems. This implies that the pro-poorness nature of economic growth can be measured with a greater degree of reliability.



From the empirical point of view, the conclusions to emerge from our research questions are as follows. In relation to the first question concerning whether or not economic growth was pro-poor in Spain and its regions between 2013 and 2017, we can conclude that economic growth in Spain as a whole was weakly pro-poor. As for the regional effects of growth, we find that in seven of Spain’s 17 regions growth was weakly pro-poor, in nine regions growth was neither pro-poor nor anti-poor and that only in one region was growth weakly anti-poor. Regarding the second research question concerning whether or not there were disparities in the impact of growth on poverty across regions, the empirical evidence shows that the “pro-poorness” nature of growth was unequal across regions, due to the different trends in inequality.



Therefore, we can conclude that the phase of economic growth which has followed the Great Recession in Spain has been characterized, as expected, by an increase in well-being, not only in the country as a whole but also in each of its regions. This conclusion can be deduced from the generalized Lorenz curve comparisons, which consider efficiency and equity criteria, and which show a strong dominance of the 2017 curves over those of 2013. However, the main source of the increase in well-being has been the rise in average income. The inequality effect has not been intense enough to generate strong pro-poor growth in all Spanish regions. The case of Cantabria is especially interesting, as in this region economic growth has, in fact, been anti-poor. Thus, in line with other analyses, during the economic recovery phase, the lower tail of income distribution does not appear to have fully recovered from the profound effects of the economic crisis that increased polarization in Spanish society. In other words, economic growth by itself does not seem sufficient to compensate the poorer for the losses they suffered during the crisis, such that more redistributive efforts are needed if the increase in GDP is to reach society as a whole.
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Appendix A


Detailed Tables (2013−2017)
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Table A1. Andalusia.






Table A1. Andalusia.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	217.87
	295.31
	−4.93
	***
	262.43
	2.52
	-



	2
	720.08
	898.43
	−5.84
	***
	795.67
	2.23
	-



	3
	1398.04
	1691.55
	−7.27
	***
	1494.03
	2.18
	-



	4
	2212.68
	2592.44
	−7.57
	***
	2289.71
	1.43
	-



	5
	3157.30
	3645.91
	−7.75
	***
	3214.64
	0.86
	-



	6
	4282.05
	4872.42
	−7.63
	***
	4302.27
	0.25
	-



	7
	5557.71
	6308.95
	−8.09
	***
	5553.03
	−0.05
	-



	8
	7084.43
	8004.59
	−8.05
	***
	7047.49
	−0.32
	-



	9
	9003.55
	10184.25
	−8.11
	***
	8968.17
	−0.24
	-



	10
	12118.22
	13757.36
	−7.64
	***
	12118.22
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A2. Aragon.






Table A2. Aragon.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	424.76
	570.67
	−3.66
	***
	589.32
	3.48
	***



	2
	1172.91
	1453.63
	−4.51
	***
	1480.75
	4.36
	***



	3
	2176.55
	2575.67
	−4.48
	***
	2631.49
	4.68
	***



	4
	3362.06
	3914.62
	−4.67
	***
	3949.91
	4.69
	***



	5
	4852.94
	5362.81
	−3.43
	***
	5437.16
	3.80
	***



	6
	6605.37
	7102.28
	−2.73
	*
	7229.38
	3.37
	***



	7
	8504.55
	9154.04
	−2.97
	**
	9216.84
	3.23
	**



	8
	10741.58
	11245.83
	−2.02
	-
	11397.47
	2.62
	*



	9
	13435.49
	13830.47
	−1.30
	-
	14047.38
	2.01
	-



	10
	17662.01
	17393.28
	0.68
	-
	17662.01
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A3. Asturias.






Table A3. Asturias.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	290.73
	428.34
	−3.05
	**
	400.95
	2.08
	-



	2
	1039.15
	1351.00
	−4.03
	***
	1241.18
	2.26
	-



	3
	1987.52
	2436.68
	−4.63
	***
	2271.08
	2.56
	*



	4
	3107.88
	3735.53
	−4.97
	***
	3450.95
	2.44
	-



	5
	4448.56
	5214.94
	−4.85
	***
	4831.67
	2.22
	-



	6
	6022.99
	6892.35
	−4.63
	***
	6384.00
	1.79
	-



	7
	7892.86
	8937.05
	−4.61
	***
	8213.98
	1.33
	-



	8
	9967.07
	11,076.18
	−4.30
	***
	10,218.33
	0.93
	-



	9
	12,453.62
	13,689.74
	−4.05
	***
	12,659.67
	0.66
	-



	10
	16,011.21
	17,343.44
	−3.49
	***
	16,011.21
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A4. Balearic Islands.






Table A4. Balearic Islands.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	138.20
	591.29
	−9.45
	***
	521.58
	4.63
	***



	2
	768.00
	1468.03
	−7.73
	***
	1239.37
	3.76
	***



	3
	1690.52
	2515.57
	−7.28
	***
	2091.42
	2.70
	*



	4
	2796.39
	3896.65
	−7.28
	***
	3186.30
	2.07
	-



	5
	4185.51
	5441.83
	−6.58
	***
	4486.17
	1.32
	-



	6
	5620.29
	7166.91
	−7.03
	***
	5869.35
	0.98
	-



	7
	7371.88
	9161.80
	−6.64
	***
	7487.48
	0.38
	-



	8
	9575.55
	11,972.56
	−7.20
	***
	9618.21
	0.12
	-



	9
	12,074.81
	14,459.51
	−6.29
	***
	11,737.38
	−0.85
	-



	10
	15,729.06
	19,246.54
	−6.23
	***
	15,729.06
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A5. Canary Islands.






Table A5. Canary Islands.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	133.96
	219.70
	−2.02
	-
	211.20
	1.56
	-



	2
	664.66
	821.10
	−2.57
	*
	764.85
	1.49
	-



	3
	1388.75
	1516.73
	−1.44
	-
	1422.96
	0.36
	-



	4
	2305.03
	2443.10
	−1.29
	-
	2288.52
	−0.15
	-



	5
	3358.47
	3521.91
	−1.25
	-
	3301.88
	−0.42
	-



	6
	4587.72
	4807.72
	−1.41
	-
	4503.00
	−0.53
	-



	7
	5978.11
	6326.41
	−1.85
	-
	5909.47
	−0.36
	-



	8
	7637.61
	8136.33
	−2.24
	-
	7618.08
	−0.09
	-



	9
	9723.14
	10,391.65
	−2.50
	-
	9702.60
	−0.08
	-



	10
	12,504.52
	13,332.92
	−2.47
	-
	12,504.52
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A6. Cantabria.






Table A6. Cantabria.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	449.46
	413.29
	1.20
	-
	359.31
	−2.98
	**



	2
	1126.84
	1163.57
	−0.59
	-
	1006.54
	−1.72
	-



	3
	2055.35
	2223.19
	−1.72
	-
	1941.44
	−1.00
	-



	4
	3221.85
	3392.67
	−1.33
	-
	3060.59
	−1.09
	-



	5
	4329.16
	4758.48
	−2.78
	*
	4181.95
	−0.83
	-



	6
	5708.75
	6281.81
	−3.04
	**
	5505.29
	−0.95
	-



	7
	7251.63
	8112.03
	−3.91
	***
	7083.63
	−0.67
	-



	8
	9055.14
	10,133.63
	−4.12
	***
	8892.78
	−0.56
	-



	9
	11,220.67
	12,590.74
	−4.50
	***
	11,069.07
	−0.46
	-



	10
	14,137.25
	16,142.01
	−4.91
	***
	14,137.25
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A7. Castile−Leon.






Table A7. Castile−Leon.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	293.33
	497.40
	−6.98
	***
	449.09
	3.99
	***



	2
	966.48
	1339.93
	−7.63
	***
	1201.39
	3.88
	***



	3
	1841.66
	2371.35
	−7.99
	***
	2120.35
	3.54
	***



	4
	2888.33
	3601.80
	−8.05
	***
	3212.92
	3.19
	**



	5
	4156.70
	5026.49
	−7.68
	***
	4475.81
	2.54
	-



	6
	5624.72
	6622.83
	−7.36
	***
	5885.25
	1.76
	-



	7
	7347.91
	8472.60
	−6.92
	***
	7548.14
	1.16
	-



	8
	9308.49
	10599.77
	−6.77
	***
	9436.67
	0.64
	-



	9
	11,598.02
	13,221.47
	−7.17
	***
	11,712.02
	0.49
	-



	10
	15,080.31
	16,992.43
	−6.17
	***
	15,080.31
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A8. Castile−La Mancha.






Table A8. Castile−La Mancha.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	255.36
	274.17
	−0.57
	-
	244.20
	−0.34
	-



	2
	883.94
	887.76
	−0.07
	-
	822.68
	−1.11
	-



	3
	1593.50
	1689.15
	−1.33
	-
	1524.12
	−0.92
	-



	4
	2497.60
	2680.24
	−1.95
	-
	2414.92
	−0.83
	-



	5
	3489.95
	3875.82
	−3.38
	***
	3460.60
	−0.24
	-



	6
	4725.02
	5200.53
	−3.41
	***
	4672.70
	−0.36
	-



	7
	6090.61
	6746.68
	−4.08
	***
	6053.25
	−0.22
	-



	8
	7707.27
	8529.88
	−4.24
	***
	7628.80
	−0.39
	-



	9
	9828.61
	10,697.27
	−3.70
	***
	9603.13
	−0.94
	-



	10
	12,823.54
	14,304.71
	−4.13
	***
	12,823.54
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A9. Catalonia.






Table A9. Catalonia.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	329.92
	504.38
	−7.90
	***
	475.69
	4.66
	***



	2
	1097.89
	1408.84
	−7.65
	***
	1319.04
	4.16
	***



	3
	2158.25
	2582.20
	−7.24
	***
	2402.95
	3.29
	***



	4
	3441.93
	4008.95
	−7.58
	***
	3731.90
	3.07
	**



	5
	4941.21
	5668.03
	−7.72
	***
	5286.32
	2.98
	**



	6
	6688.06
	7580.21
	−7.99
	***
	7060.58
	2.77
	*



	7
	8704.41
	9791.26
	−8.21
	***
	9067.39
	2.33
	-



	8
	11,038.93
	12,142.25
	−7.28
	***
	11,294.30
	1.44
	-



	9
	13,809.62
	15,083.14
	−6.99
	***
	14,025.51
	1.03
	-



	10
	18,104.25
	19,479.44
	−5.63
	***
	18,104.25
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A10. Community of Valencia.






Table A10. Community of Valencia.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	322.52
	351.78
	−1.02
	-
	320.83
	−0.06
	-



	2
	936.31
	1037.21
	−2.39
	-
	939.69
	0.08
	-



	3
	1708.79
	1883.21
	−3.04
	**
	1708.93
	−0.00
	-



	4
	2641.49
	2928.78
	−3.76
	***
	2660.44
	0.24
	-



	5
	3726.31
	4206.10
	−4.89
	***
	3808.73
	0.81
	-



	6
	4998.71
	5626.07
	−5.33
	***
	5123.19
	1.03
	-



	7
	6430.75
	7251.26
	−6.04
	***
	6594.25
	1.18
	-



	8
	8109.96
	9143.24
	−6.20
	***
	8312.81
	1.21
	-



	9
	10,219.60
	11,414.70
	−5.98
	***
	10,378.06
	0.80
	-



	10
	13,445.59
	14,800.70
	−4.97
	***
	13,445.59
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A11. Extremadura.






Table A11. Extremadura.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	256.32
	418.92
	−5.88
	***
	377.29
	3.35
	***



	2
	781.88
	1056.61
	−6.08
	***
	963.34
	3.33
	***



	3
	1465.59
	1798.09
	−5.60
	***
	1659.47
	2.85
	**



	4
	2282.20
	2612.81
	−4.54
	***
	2438.65
	1.95
	-



	5
	3225.24
	3560.25
	−3.76
	***
	3328.46
	1.07
	-



	6
	4282.20
	4683.38
	−3.61
	***
	4353.78
	0.61
	-



	7
	5534.16
	5943.70
	−3.04
	**
	5544.49
	0.07
	-



	8
	7026.68
	7479.64
	−2.73
	*
	6946.05
	−0.47
	-



	9
	8744.86
	9287.29
	−2.65
	*
	8631.91
	−0.55
	-



	10
	11,344.69
	12,180.81
	−3.01
	**
	11,344.69
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A12. Galicia.






Table A12. Galicia.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	435.57
	420.03
	0.50
	-
	393.85
	−1.28
	-



	2
	1187.15
	1211.59
	−0.49
	-
	1103.32
	−1.65
	-



	3
	2133.78
	2251.99
	−1.81
	-
	2043.23
	−1.35
	-



	4
	3217.28
	3426.72
	−2.45
	-
	3123.88
	−1.06
	-



	5
	4455.40
	4846.61
	−3.70
	***
	4403.97
	−0.47
	-



	6
	5892.26
	6425.76
	−4.15
	***
	5867.56
	−0.19
	-



	7
	7502.42
	8270.83
	−5.07
	***
	7530.01
	0.18
	-



	8
	9412.02
	10,374.55
	−5.33
	***
	9451.74
	0.22
	-



	9
	11,688.27
	12,940.61
	−5.69
	***
	11,790.83
	0.47
	-



	10
	15,273.40
	16,757.58
	−4.90
	***
	15,273.40
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A13. Madrid.






Table A13. Madrid.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	354.03
	380.31
	−0.86
	-
	370.87
	0.53
	-



	2
	1151.80
	1251.39
	−2.01
	-
	1200.83
	0.95
	-



	3
	2208.99
	2339.78
	−1.86
	-
	2274.50
	0.90
	-



	4
	3498.26
	3712.54
	−2.33
	-
	3603.62
	1.11
	-



	5
	5032.21
	5270.14
	−2.12
	-
	5117.87
	0.74
	-



	6
	6846.64
	7055.83
	−1.53
	-
	6862.97
	0.12
	-



	7
	8901.92
	9163.87
	−1.59
	-
	8897.92
	−0.02
	-



	8
	11,333.71
	11,661.77
	−1.69
	-
	11,323.14
	−0.05
	-



	9
	14,257.72
	14,636.98
	−1.64
	-
	14,226.18
	−0.13
	-



	10
	18,789.33
	19,338.41
	−1.67
	-
	18,789.33
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A14. Murcia.






Table A14. Murcia.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	251.58
	348.16
	−4.03
	***
	288.67
	1.28
	-



	2
	796.44
	936.83
	−3.13
	**
	793.10
	−0.07
	-



	3
	1459.97
	1727.14
	−4.25
	***
	1459.79
	−0.00
	-



	4
	2239.90
	2696.13
	−5.36
	***
	2292.01
	0.54
	-



	5
	3185.98
	3905.49
	−6.69
	***
	3302.27
	0.96
	-



	6
	4268.88
	5194.65
	−7.09
	***
	4419.61
	1.04
	-



	7
	5513.75
	6734.35
	−7.81
	***
	5733.27
	1.29
	-



	8
	6992.16
	8512.52
	−8.15
	***
	7248.69
	1.30
	-



	9
	8796.57
	10,740.38
	−8.49
	***
	9115.90
	1.36
	-



	10
	11,714.82
	13,819.90
	−6.88
	***
	11,714.82
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A15. Navarre.






Table A15. Navarre.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	558.78
	629.74
	−1.41
	-
	639.61
	1.54
	-



	2
	1475.69
	1774.31
	−3.01
	**
	1743.91
	2.56
	*



	3
	2732.86
	3158.35
	−3.11
	**
	3144.89
	2.90
	**



	4
	4255.66
	4762.26
	−3.07
	**
	4729.05
	2.79
	*



	5
	5972.10
	6531.70
	−2.84
	**
	6460.84
	2.44
	-



	6
	7888.49
	8524.36
	−2.71
	*
	8427.18
	2.28
	-



	7
	10,203.67
	10,741.42
	−2.01
	-
	10,641.05
	1.64
	-



	8
	12,677.13
	13,206.97
	−1.74
	-
	13,039.45
	1.19
	-



	9
	15,616.18
	15,881.73
	−0.77
	-
	15,727.53
	0.32
	-



	10
	19,549.87
	19,777.17
	−0.52
	-
	19,549.87
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A16. La Rioja.






Table A16. La Rioja.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	558.78
	629.74
	−1.41
	-
	639.61
	1.54
	-



	2
	1475.69
	1774.31
	−3.01
	**
	1743.91
	2.56
	*



	3
	2732.86
	3158.35
	−3.11
	**
	3144.89
	2.90
	**



	4
	4255.66
	4762.26
	−3.07
	**
	4729.05
	2.79
	*



	5
	5972.10
	6531.70
	−2.84
	**
	6460.84
	2.44
	-



	6
	7888.49
	8524.36
	−2.71
	*
	8427.18
	2.28
	-



	7
	10,203.67
	10,741.42
	−2.01
	-
	10,641.05
	1.64
	-



	8
	12,677.13
	13,206.97
	−1.74
	-
	13,039.45
	1.19
	-



	9
	15,616.18
	15,881.73
	−0.77
	-
	15,727.53
	0.32
	-



	10
	19,549.87
	19,777.17
	−0.52
	-
	19,549.87
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table A17. Basque Country.






Table A17. Basque Country.















	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	465.98
	496.74
	−0.59
	-
	489.26
	0.43
	-



	2
	1476.69
	1586.69
	−1.35
	-
	1553.60
	0.91
	-



	3
	2849.44
	2902.83
	−0.49
	-
	2850.72
	0.01
	-



	4
	4438.96
	4487.22
	−0.35
	-
	4395.21
	−0.31
	-



	5
	6264.51
	6309.48
	−0.27
	-
	6173.36
	−0.55
	-



	6
	8377.09
	8348.90
	0.14
	-
	8199.69
	−0.90
	-



	7
	10,662.05
	10,702.33
	−0.18
	-
	10,469.83
	−0.86
	-



	8
	13,326.42
	13,397.08
	−0.27
	-
	13,106.31
	−0.83
	-



	9
	16,511.50
	16,679.90
	−0.54
	-
	16,331.65
	−0.57
	-



	10
	20,956.82
	21,417.80
	−1.13
	-
	20,956.82
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Figure 1. Spanish generalized Lorenz curve. 2013–2017. 
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Figure 2. Inequality effect Spanish generalized Lorenz curve in 2017. 
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Table 1. Unemployment rate, poverty rates and average incomes (2013–2017) in Spain and its regions.
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Country/Regions

	
Unemployment Rates %

	
Poverty Rates %

	
Per Capita Income Euros






	

	
2013

	
2017

	
2013

	
2017

	
2013

	
2017




	
Spain

	
26.09

	
17.22

	
22.2

	
21.5

	
10,391

	
11,412




	
Andalusia

	
36.22

	
25.51

	
33.3

	
32.0

	
8079

	
9258




	
Aragon

	
21.39

	
11.65

	
16.9

	
14.2

	
12,037

	
11,990




	
Asturias

	
24.13

	
13.71

	
16.7

	
14.0

	
11,251

	
12,085




	
Balearic Islands

	
22.26

	
12.43

	
17.9

	
15.4

	
10,660

	
13,240




	
Canary Islands

	
33.73

	
23.46

	
27.6

	
32.1

	
8302

	
8964




	
Cantabria

	
20.44

	
13.56

	
20.6

	
19.9

	
9824

	
11,239




	
Castile-Leon

	
21.75

	
14.08

	
20.4

	
16.1

	
10,406

	
11,949




	
Castile-La Mancha

	
29.97

	
20.77

	
28.4

	
29.9

	
8545

	
9533




	
Catalonia

	
23.12

	
13.41

	
15.8

	
13.6

	
12,205

	
13,338




	
Valencia

	
28.05

	
18.17

	
26.2

	
26.0

	
9144

	
10,232




	
Extremadura

	
33.87

	
26.22

	
33.1

	
37.6

	
7729

	
8503




	
Galicia

	
22.04

	
15.67

	
15.4

	
18.8

	
10,235

	
11,239




	
Madrid

	
19.76

	
13.34

	
14.7

	
16.1

	
12,597

	
13,279




	
Murcia

	
28.98

	
18.03

	
37.2

	
28.6

	
7767

	
9111




	
Navarre

	
17.93

	
10.24

	
11.9

	
8.9

	
13,221

	
13,585




	
La Rioja

	
16.58

	
12.00

	
16.2

	
16.6

	
11,120

	
12,029




	
Basque Country

	
20.04

	
11.31

	
10.2

	
8.6

	
14,281

	
14,722








Source: Spanish Statistical Office.













[image: Table] 





Table 2. Generalized Lorenz dominance and pro-poor dominance Spain (2013–2017).
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	Decile
	     G ^   L 1     
	     G ^   L 2     
	     T  G L i      
	
	     G ^   L I     
	     T  G L i      
	





	1
	281.71
	369.50
	−11.55
	***
	343.66
	7.05
	***



	2
	920.70
	1100.60
	−14.48
	***
	1020.92
	7.13
	***



	3
	1768.34
	2042.74
	−15.81
	***
	1890.21
	6.31
	***



	4
	2799.05
	3181.56
	−16.74
	***
	2946.37
	5.87
	***



	5
	4024.12
	4532.24
	−17.58
	***
	4195.58
	5.47
	***



	6
	5459.39
	6098.00
	−18.12
	***
	5642.57
	4.85
	***



	7
	7141.62
	7915.41
	−18.05
	***
	7321.64
	3.97
	***



	8
	9148.38
	10,047.64
	−17.49
	***
	9291.36
	2.66
	*



	9
	11,609.92
	12,650.47
	−16.92
	***
	11,690.88
	1.28
	-



	10
	15,404.19
	16,668.74
	−14.82
	***
	15,404.19
	0.00
	-







Note: (***): Statistically significant at the 1-percent level. (**): Statistically significant at the 5-percent level. (*): Statistically significant at the 10-percent level.
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Table 3. Summary of generalized Lorenz and pro-poor dominance1. 2013–2017.






Table 3. Summary of generalized Lorenz and pro-poor dominance1. 2013–2017.





	Country/Region
	GL

Dominance
	Pro-Poor

Dominance
	Region
	GL

Dominance
	Pro-Poor

Dominance





	Spain
	+
	w+
	Catalonia
	+
	w+



	Andalusia
	+
	=
	C. Valencia
	w+
	=



	Aragón
	+
	w+
	Extremadura
	+
	w+



	Asturias
	+
	w+
	Galicia
	w+
	=



	Balearic Islands
	+
	w+
	Madrid
	=
	=



	Canary Islands
	w+
	=
	Murcia
	+
	=



	Cantabria
	w+
	w-
	Navarre
	w+
	w+



	Castile-Leon
	+
	w+
	La Rioja
	w+
	=



	Castile-La Mancha
	w+
	=
	Basque Country
	=
	=







Note: “+” denotes dominance of second year over first or pro-poor dominance, “–” denotes dominance of first year over second or anti-poor dominance, “=” denotes equivalences, and w denotes that dominance is weak.
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