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Determining the Parameters of Axiomatically Derived Multidimensional Poverty Indices: An Application Based on Reported Well Being in Colombia Carlos Eduardo Vélez and Marcos Robles* ______________________________________________________________________________ Somewhat paradoxically Colombians experienced unambiguous improvements in well-being between 1997 and 2003, despite suffering persistent levels of violence and insecurity and going through the worst recession of the last century (1998) –which increased poverty, back to the level of 1988-. This chapter attempts to explain the changes in self-reported well-being with alternative multidimensional poverty indexes –MDPI- of three variables that Colombians identified as public policy priorities during the 19972003 period: security-violence, income-poverty, and education. Initial estimates using a MDPI of consumption (as monetary dimension of poverty), education, and security renders mixed evidence to explain improving perceptions of well-being in 2003. However, introducing a more accurate measurement of consumption (one that includes public subsidies of social programs) gives a more consistent picture of the link between changes in well-being and the MDPI. Moreover, the degree of consistency is even larger when the welfare weights of non-monetary dimensions -like education and security- are raised vis-à-vis consumption. The results of this investigation show that parametrizing axiomatically derived MDP indices, while maintaining consistency with evidence on reported well-being of Colombian households, provides a path to derive non-arbitrary weights for the variables included, to avoid arbitrary aggregation procedures, and to reflect more accurately the impact that each dimension of poverty has on the overall wellbeing within the household.



______________________________________________________________________________



1. Introduction This chapter tries to address a question that is to a certain extent a puzzle: Can we explain the self-reported improvement in well being of Colombians between 1997 and 2003 by using multidimensional poverty indexes? And it is puzzling because Colombians experienced the worst economic recession of the 20th century (1998), erasing a decade of progress in poverty reduction and reversing the levels of poverty to 1988 levels. Hence, one should ask what other dimensions of poverty - alternative to the monetary dimensionare relevant and need to be incorporated into the multidimensional poverty indexes in order explain the self reported improvement in well being in Colombia.



* Previous draft to the published in Chapter 12 in “Quantitative Approaches to Multidimensional Poverty Measurement”, Edited by Nanak Kakwani and Jacques Silber, Palgrave Macmillan, 2008. The opinions expressed here are the authors’ and do not necessarily reflect the official views of the Inter-American Development Bank, its Executive Directors, or the countries they represent.



In fact some factors that helped to mitigate the impact of the recession are good candidates to be incorporated as alternative dimensions to be included in the MDP indexes. During the reference period, there were persistent improvements in social indicators (education, sanitation, etc.), expansion of social services for the poor, plus a relatively recent change in the trends of some violence-security indicators that had reached their peak in 2000. Better understanding of the determinants of subjective well-being has relevance beyond the academic importance of having the most accurate index of multidimensional poverty. Better understanding of the links between multidimensional poverty and economic well-being helps to identify the key dimensions of poverty –that is, which are the dimensions beyond poverty-income that matter most for the well-being of Colombians and what is their relative weight. Furthermore, knowledge about crucial dimensions of poverty should help identify the areas of public policy in which progress could bring the largest improvements of well-being and raise the welfare benefits of public expenditure.. Moreover, the knowledge obtained from this type of exercise should be helpful to identify priority programs when developing countries are trying to achieve the MDGs (a multidimensional goal) with limited resources for the poor and the most vulnerable population. The main claim of this paper is that a MDPI based in three dimensions: consumption, education, and security can provide a coherent explanation to the improvements of perceptions of well-being of Colombians between 1997 and 2003. However, the degree of consistency between the computed MDPIs and changes in well-being depends crucially on a proper specification of consumption -including public subsidies of social programs- and enlarging the welfare weights of non-monetary dimensions -education and security- vis a vis the welfare weight of consumption the monetary dimension of poverty-. The following section provides background information about the trends of three socio-economic dimensions that matter for Colombian’s welfare: economic growth and income-poverty, violence, and social indicators during the last decade in Colombia. The third section will briefly explain the main characteristics of a set of seven MDP indexes -that help to illustrate this paper’s main claim-, the household data surveys used, the variables built and the poverty lines adopted to compute the MDPI. The fourth section discusses to what extent the MDPI computed for 1997 and 2003 explain changes in perceptions of well-being reported by Colombians. The last section, reiterates the main conclusions of the paper. 2. Background on Colombia’s socioeconomic trends 1 : poverty, violence, education, and public subsidies This section presents the main evidence about the reported changes of well being of all Colombians and about all dimensions of welfare that might be relevant to construct a consistent MDPI. In addition to self-reported well-being this section describes the evolution of incomepoverty, policy priorities, security and violence, education, and the impact of public subsidies on income poverty estimates.
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In this section the authors draw from their previous work about social policy in Colombia. In particular, Velez (2002) and Nunez, et al (2004).



Self reported well being According to data from the Encuesta de Calidad de Vida (ECV) (1997 and 2003) Colombians experienced unambiguous improvement in self-reported well being between 1997 and 2003. As it is shown in Table 1, the percentage of total population that considered that living conditions were good or very good increased 12 percentage points between 1997 and 2003 -from 39 percent to nearly 51 percent-. Most of this change was the result of the 10 percentage points’ reduction in the number of Colombians who considered that their living conditions were fair -from 54 percent to 44 percent-. At the same time, the number of Colombians who considered living conditions as bad fell almost 2 percentage points and was close to 5 percent in 2003. Moreover, if we consider only the self-reported well being of the population that is poor by income, the numbers reveal a similar picture. The percentage of poor Colombians who thought that living conditions were good or very good increased nearly 16 points. Concurrently, the percentage of poor Colombians who reported that the situation was fair drop from 67% in 1997 to 54% in 2003, while those that reported that living conditions were bad decreased almost 4 percentage points. Table 1.



Self Reported Well Being. Colombia 1997, 2003.



1997 2003 Differential Current living conditions (total population) Bad 6.8 5.1 -1.7 Fair 54.6 44.3 -10.3 Good/Very good 38.6 50.6 12.0 Total 100 % 100 % Current living conditions (the poor population according to income) Bad 10.3 6.5 -3.8 Fair 66.5 54.4 -12.1 Good/Very good 23.2 39.1 15.9 Total 100 % 100 % Source: Author’s estimates based on Departamento Nacional de Estadística, Colombia, Encuesta de Calidad de Vida, 1997 and 2003.



Public policy concerns Available evidence shows that when it comes to establishing public policy priorities, Colombian citizens privilege three key dimensions: security (or the reduction of violence), income-poverty (that is defined mainly in terms of unemployment and low wages), and education. According to Latinobarometro survey (2000), 38% of Colombians see violence as the main problem faced by the country, 28% think unemployment and low wages, and nearly 15% believe it is lack of or difficulties to access education. 2 Other priorities include corruption, and access to housing and health services. These findings are underscored by Moser’s (1999) conclusions; poor Colombians have a ranking of public policy priorities similar to the average Colombian: violence, incomepoverty, and education. Income-Poverty Trends As it was reported in Velez (2002), after a continuous and significant reduction in poverty during two decades, the economic recession of 1998 pushed poverty indicators back to the 1988 levels. 2



As reported in Gaviria (2002)



In fact urban poverty in Colombia had decreased by nearly 26 percentage points between 1978 and 1995. However, the late 1990s’ recession that reduced mean consumption per capita by more than 12 percent and median income by nearly 10 percent, not only increased the percentage of people in conditions of poverty, but also made them poorer. Figures reported in Table 2 confirm this observation, because comparing pre and post recession poverty measures (1997 versus 2003) show that the incidence (headcount ratio), depth (poverty gap) and inequality of poverty (measured by the Foster-Greer and Thorbecke index FGT2) increased by 7, 4 and 3 percentage points, respectively. Table 2.



Income-poverty measures. Colombia 1997-2003 1997 2003 Change Consumption per capita (in Poverty Line units) Mean 2.09 1.83 -0.26 Median 0.94 0.88 -0.07 Income Poverty Poverty Count (FGT0) 0.52 0.59 0.07 Poverty Gap (FGT1) 0.22 0.26 0.04 Poverty Intensity (FGT2) 0.12 0.15 0.03 Source: Author’s estimates based on Departamento Nacional de Estadistica, Colombia, Encuesta de Calidad de Vida, 1997 and 2003.



Recent studies have demonstrated how sensitive are Colombia’s poverty figures to labour market conditions. According to Nuñez et al (2005) most of the rise in urban poverty between 1996 and 2000 (by 5 percentage points) was explained by higher unemployment –that grew more than 8 percentage points- and to a lesser extent by lower wages –that fell by 11 percent on average, but more severely for high skilled workers-. 3 Table 3.



Poverty, Unemployment and Wages. Colombia, Urban, 1996, 2000 1997 2000 Change (%) Poverty Count (%) 42.9 48.2 5.3 Unempoyment rate (%) 11.4 19.6 8.2 Real Wages (Col$x103 ) 867 773 -11.0 Source: Nunez et al (2005) based on Departamento Nacional de Estadistica, Colombia, Encuesta Nacional de Hogares, 1996 and 2000.



Trends on security-violence The magnitude of violent crime in Colombia has been staggering. By 2000 the homicide rate was three times higher than that in Brazil or Mexico, and ten times higher than in Argentina or the United States. Even when compared to other Latin American countries, where violent crime has been increasing, violence in Colombia appeared disproportionate. Only El Salvador and Jamaica had comparable homicide rates and no other country in Latin America (or in the world, for that matter) had comparable kidnapping rates. 4 After tripling from 1970 to 1991, Colombia’s homicide rates decreased moderately in the 1990s, while crimes against property continued growing. Extortion driven kidnappings escalated dramatically in the 1990s, and grew at an annual rate of almost 25 percent in the 1996-1999 period (Figure 1). However from 2000 to 2003, this crime showed moderate declining trends, 3



The micro-simulations by Nunez et al (2005) show that, when compared to wage reductions, unemployment is more than twice as important as a determinant factor of the poverty rise. 4 Gaviria, 2002.



returning close to the 1997 level. Somewhat on the positive side, the national homicide rate that fell to a minimum (for the 1990’s) of 56.6 homicides per 100 thousand inhabitants in 1998 increased again and reached a peak of 65.8 in 2002 but then decreased to 39.2 in 2005 (a minimum for the last two decades). 5 Several studies have found that violence is strongly associated with illegal drug trade and the existence of illegal armed groups. 6 Moreover, the social costs of violence are increased by the demand that public resources be used to help the victims, prevent a further deterioration of personal security and improve the maintenance of law and order. Figure 1. 70
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Hence, it is not surprising that Colombians considered security-violence their highest public policy priority in the year 2000, because violence and crime eroded the welfare of all Colombians at that time. While at the beginning of the 21st century poor households have borne the burden of homicide, the risk of being murdered at a young age and domestic violence, the better-off have been more subject to property crime, extortion and kidnapping (Velez, 2002). They were therefore more likely to be victimized, modify their behavior because of fear of crime, feel unsafe, and invest in crime avoidance. The disproportionate concentration of property crime among the better-off had negative economic consequences, from lower levels of investments and growth, to higher migration rates among the educated. The fact that business owners represented a high proportion of the victims of crime led to a reduction in investment and employment in poor urban communities.
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From Montenegro (2006). The most comprehensive studies are those of Sanchez and Nuñez (2000b) and Levitt and Rubio (2000). An important part of the crimes in the country are related to drug trade, given that paramilitaries and guerrillas collect rent from illegal drug trade. Interestingly, although different scholars have suggested that poverty and inequality have played a significant role in the escalation of violence, the available evidence offers little support to this idea. Even though studies about the determinants of violence across Colombian municipalities find a direct relationship between homicide rates and socioeconomic development, the latter explains only a small fraction of the differences in these rates both across municipalities and over time (Gaviria 2002).
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Education Comprehensive reports about social development in Colombia, have shown that during the last two decades the country has achieved substantial gains in social development. 7 These gains led to an improvement in enrolment and completion rates for primary education and secondary education, as well as in literacy, life expectancy and a decrease in child malnutrition and infant mortality. 8 There was also an improvement in the access to basic infrastructure services –water, sewerage, electricity and telephone-. Consequently the Unsatisfied Basic Needs index –BNI-, fell from 45 to 22 percent during the 1985-2003 period, and there was a similar decrease in its components. 9 From 1978 to 1999 the average educational level of adult Colombians (above 18 years old) increased by 2.7 years, the percentage of 18-24 year olds who had completed primary school increased from 67 to 90 percent while that of those who had completed secondary school increased from 22 percent to 59 percent. As a result the human capital endowments of households have been increasing, broadening their capabilities to generate income. Similar patterns of improvement for household educational endowments can be observed in the 1997-2003 period. During this period the average number of years of schooling of the household heads increased from 6.3 to 6.9 and the percentage of household heads with schooling below the mean –7 years- fell from 63 to 58 percent. Moreover the education poverty gap of education fell from 0.34 to 0.32 years, during the same period 10 . Table 4.



Education poverty. Colombia 1997-2003



1997 2003 Change Education: years of schooling of household head Mean 6.3 6.9 0.6 Median 5.0 5.0 0.0 Education-Poverty Poverty Count (FGT0) 0.63 0.58 0.05 Poverty Gap (FGT1) 0.34 0.32 0.04 Poverty Intensity (FGT2) 0.24 0.22 0.02 Source: Author’s estimates based on Departamento Nacional de Estadistica, Colombia, Encuesta de Calidad de Vida, 1997 and 2003.



Income-Poverty Trends Taking into Account Public Subsidies We have showed how income poverty increased between 1997 and 2003. What follows shows how public subsidies in Colombia helped mitigate to some extent the devastating impact that the economic recession had on income-poverty. In fact, introducing an extended definition of household consumption, one that includes public subsidies of social programs, results in a much less dramatic increase in the monetary dimension of poverty (income-poverty) due to the
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World Bank, Colombia Poverty Report, 2002 World Bank, Colombia Poverty Report 2002. 9 BNI figures published by the Departamento Nacional de Estadistica -DANE- includes extreme poverty, access to water and sanitation, crowding, school attendance and economic dependence. 10 The threshold selected to measure the level of educative poverty was 7 years of schooling, the closest integer value above the mean in 2003 and that expresses an tolerable minimum of schooling for individuals in the Colombian labor force. 8



recession. 11 A simple comparison between Table 2 and Table 5 shows two important facts, first that imputed public subsidies –in cash and in kind- represent a substantial proportion of household consumption and, second, that this share was much larger in 2003 than in 1997 –14 percent versus 8 percent-. As a result, the headcount ratio decreased by 7.6 and 9.2 percentage points in 1997 and 2003, respectively. There are similar effects on the two other measures of poverty, the poverty gap (FGT1) and the poverty depth (FGT2). Thus the headcount ratio increased by 7 points in Table 2 and by 5 points in Table 5. The changes for the poverty gap are 4 and 2 percentage points and for the depth of poverty (FGT2) 2 and 1 percentage points respectively. Table 5.



Income-poverty measures taking into account public subsidies. Colombia 1997-2003 1997 2003 Change Consumption per capita (in Poverty Line units) Mean 2.26 2.09 -0.17 Share of subsidies 8% 14 % 6% Income Poverty Poverty Count (FGT0) 0.44 0.49 0.05 Poverty Gap (FGT1) 0.16 0.18 0.02 Poverty Intensity (FGT2) 0.08 0.09 0.01 Source: Author’s estimates based on estimations by Lasso (2006) and Departamento Nacional de Estadistica, Colombia, Encuesta de Calidad de Vida, 1997 and 2003.



This section has thus shown that the welfare dimensions that are relevant to Colombians and should be included in a MDPI had opposite trends. The MDPI computation exercises that will be presented in section 4 will show whether the compensatory effects of the better education endowments of household heads and the redistributive effect of public subsidies are sufficiently strong to explain the unambiguous improvements in self reported well-being between 1997 and 2003. 3. Methodology and Data This section will describe the seven basic functional forms of the MDP indexes that have been applied to the data, the main data sources, the key variables and the poverty lines used to build the MDP Indexes. Multidimensional poverty indexes In order to compute the MDP indexes, we use a set of seven standard functional forms of threedimensional poverty indicators (consumption, education, and security): namely, the Intersection, the Union, the Chakravarty 1 and Chakravarty 2, the Bourguignon-Chakravarty-Substitutes, the Bourguignon-Chakravarty-Complements and the Bourguignon-Chakravarty-Leontief indices. These seven MDP indexes reflect various ways of measuring multidimensional deprivation, assume various degrees of aversion to extreme poverty or inequality and different relations of complementarity or substitution between the different dimensions of poverty and deprivation.
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Public subsidies include subsidies on pensions, education (primary, secondary and tertiary), subsidized health insurance (regimen subsidiado), cross subsidies of regular health insurance (regimen contributivo), childcare, nutritional and school food programs, and cash transfers (subsidio familiar) from the Cajas de Compensacion Familiar (CFC).



Unfortunately, we were not able to compute the Tsui and Watts MDP indexes, because they are not compatible with dichotomous (0, 1) variables, such as the one which measures security. 12 The characteristics of the seven MDP indexes included in Table 6 can be easily interpreted as standard uni-dimensional poverty indexes. First, the Intersection and the Union indexes, as inferred by their names, are the intersection and the union of the headcount ratios in each of the three dimensions included in the MDP index. Chakravarty 1 and Chakravarty 2 indexes correspond respectively to the weighted average of poverty gaps -FGT1- and poverty severity -FGT2- in each of the dimensions included in the MDP index. In other words, the former is more sensitive to the distance to the poverty lines in each case, while the latter is more sensitive to the welfare of the very poor. In these two cases the computations will be sensitive to the weights (aj) given to the different dimensions of poverty in the MDP index. Table 6. MDP Index



Seven standard functional forms of MDP indexes and their main characteristics Mathematical Expression



= 0, if x ≥ z , ∀j=1,2,..., k



Union:



ij j {> 0, if otherwise



Intersection:



ij j {= 0, if otherwise



> 0, if x < z , ∀j=1,2,..., k α



Chakravarty: (1) α =1, Chakravarty: (2) α =2



⎛ z j − x ij ⎞ a ∑ j ⎜⎜ z ⎟⎟ j j =1 ⎝ ⎠



Bourguignon-Chakravarty (with k=2): Substitutes: α=3, γ=2, Complements: α=3, γ=4



z − xi 2 γ ⎞ 1 n ⎛ z1 − xi1 γ ⎜⎜ ( ) + bγ / α ( 2 ) ⎟⎟ ∑ n i =1 ⎝ z1 z2 ⎠



Bourguignon-Chakravarty (with k=2): Leontief (with k=2): α=3, γ=∞



1 n x x (1 − min(1, i1 , i 2 ))α ∑ n i=1 z1 z2



k



α /γ



Notes: i=1, 2, …, n (person); j=1, 2, …, k (attribute or basic need); xij=jth attribute (expenditure, education, etc.) of the ith person; z=minimum level of basic need (cut-off points or thresholds); a=weight given to each dimension; b=relative weight of the second attribute in relation to the first Sources: Bourguignon, F. and S. R. Chakravarty (2003), Atkinson, A.B. (2003) and Bibi, S. 2003



Then we have the Bourguignon-Chakravarty-Substitutes and the Bourguignon-ChakravartyComplements indexes. While the former is characterized by straight lines iso-deprivation contours (in the two dimensions case) that reflect perfect substitution between the dimensions of poverty, the latter is characterized by convex curves iso-deprivation contours that reflect complementarity between the dimensions of poverty. In both cases welfare weights can also be adjusted for each dimension (b).
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For a detailed explanation of their properties see Bourguignon, F. and S. R. Chakravarty (2003), Atkinson, A.B. (2002) and Bibi, S. 2003



Finally, we also computed the Bourguignon-Chakravarty–Leontief index for which strict complementarity holds between the dimensions of poverty so that iso-deprivation contours are represented by orthogonal lines in the bi-dimensional case. Data sources and main variables The main data sources used for this paper are the 1997 and 2003 Encuesta de Calidad de Vida (ECV) collected by the Departamento Administrativo Nacional de Estadistica (DANE) 13 . These surveys are nationally representative and multipurpose, and provide information about education, health, demographic characteristics, labor force, income, consumption, infrastructure and services for the dwelling, and self-assessment of living conditions. Both surveys are completely comparable in terms of thematic and geographic coverage. The ECV 1997 survey includes 9121 households; correspondent to 38518 individuals, and the ECV 2003 includes 22,949 households, correspondent to 85,150 individuals. Here are the variables used to build the indicators of all the relevant dimensions of poverty and well-being: (i)



(ii) (iii) (iv) (v)



Income Poverty 1: is equal to total monthly consumption per capita computed as an aggregate of the consumption expenditure of the all members of the household, including the value of self-consumption, and also the imputed rent of own or occupied house. Income Poverty 2: is equal to total consumption per capita per month computed as Income Poverty 1 plus government subsidies to households (in cash and in kind). Education: Years of education of the household head. Security: a dichotomous variable (“safe” and “non-safe”) derived from the question “How safe? do you feel in the town, community or block where you live?” Self assessment of well-being 1: a categorical variable derived from the question “Currently, the living conditions in the household are “bad”, “fair”, or “good/very good”



The computations of MDP Indexes based on three dimensions of poverty used either the variables (i), (iii) and (iv), or the (ii), (iii) and (iv) combination. The difference between variables (i) Income Poverty 1 and (ii) Income Poverty 2 is the monetary value of government subsidies given to each and every household. The basic publicly provided social services that were included in the estimate of the government subsidies are seven items identified as part of the household consumption in 1997 ECV and 2003 ECV surveys: namely, access to education, subsidized health insurance, formal health insurance (payroll), social security-pensions, school meals for children aged 5 to 18 years, child care under 7 years, and child support (“subsidio familiar”) from the Cajas de Compensación Familiar. We use the estimates of subsidy per household provided by Lasso (2006). In general, the estimation of the subsidies was computed imputing the unit cost of the programs to each individual that received these services according to the survey. 14 This estimation was done in net terms, i.e., subtracting the expenses that the households incur to access public subsidies. 13



Colombian National Statistical Institute. In most cases program unit cost is equivalent to public budget divided by the numbers of beneficiaries according the household survey, distinguishing zones of residence. For the case of health services (subsidized and formal health insurance) the unit cost estimation was computed considering the probability of attendance to a health service by sex and age, estimated on the basis of household surveys. In the case of social security-pensions, the subsidies per individual 14



The poverty lines used to define the status of income-poverty were the DANE domestic poverty lines provided by the Mission for the Eradication of Poverty in Colombia. The average poverty lines were Colombian $ 110,747 in 1997 and $199,373 in 2003 (monthly per person) 15 . The deprivation threshold for the other variables were (for 1997 and 2003): 7 years of education of the household head, and a value of 0.78 for the security variable. 4. Relating the changes in self reported well-being to those in the MDPIs The purpose of this section is to discuss to what extent the three-dimensional MDP indexes computed for 1997 and 2003 explain the changes in self reported well-being of Colombians. As we saw in section 2, there were unambiguous improvements in well-being during the period, both for the whole population and for the subset of individuals subject to income poverty. The goal of this section is to search for MDP indexes that show the largest reductions in poverty between 1997 and 2003, consistently with the evolution of self reported well-being. Various weights for the three poverty dimensions will be experimented as well as different degrees of aversion to extreme poverty, of complementarity (or substitutability) between the three dimensions of welfare. A comparison between the two definitions of income poverty will also be made. The results of our investigation are given in Table 7. We will examine them in a sequence in which the level of consistency of multidimensional poverty measures with perceived well-being is rising. We start with the case of equal weights to all dimensions (case I-A). Then we introduce changes in the weights: in cases I-B and II-B we increase the welfare weight of consumption to 50%, and give the other two dimensions 25% each; in cases I-C and II-C we increase the welfare weight of education to 50%, and give the other two dimensions 25% each; finally in cases I-D and II-D we increased the welfare weight of security to 50%, and give the other two dimensions 25% each. Thirdly, we use the alternative definition of consumption where in-kind and cash subsidies associated to public social expenditures are also included (cases II-A, II-B, II-C and IID). When we examine Case I-A in Table 7 (first three columns) we observe that the indexes provide only mixed evidence about a decrease in poverty and are hence only partially consistent with the self reported improvements in wellbeing between 1997 and 2003. The value of only four of the seven MDP indexes decreases between 1997 and 2003 (see figures in bold). Note that the MDP indexes that are closer to traditional poverty indicators, such as the Union (which is similar to Basic Unsatisfied Needs Index) and the Intersection are not consistent with the perceived changes in the well being of Colombians. Cases I-B, I-C and I-D shows tat this inconsistency with the Union and Intersection indexes cannot be solved by modifying the relative weights of the variables.



were computed taking into consideration the estimated percentage of subsidy by salary level and gender that were provided by the Departamento Nacional de Planeacion (2004). Those calculations are detailed in the background material of Lasso (2006). 15 They take into account the lines estimated for the main 13 cities, the other urban areas and the rural areas.



Table 7.



Multidimensional measurements of poverty: Income, education and security, Colombia, 1997-2003. Four alternative welfare weight for poverty dimensions



Multidimentional Poverty Indexes



A: 1/3 for each dimensions 1997



2003 difference



B: 1/2 for income and 1/4 for other dimensions 1997 2003 difference I: Consumption per capita



C: 1/2 for education and 1/4 for other dimensions



D: 1/2 for security and for 1/4 others dimensions



1997



2003 difference



1997



2003 difference



0.094 0.794 0.283 0.206 0.129 0.201 0.401



0.086 0.786 0.258 0.208 0.137 0.220 0.422



0.094 0.794 0.257 0.204 0.135 0.212 0.401



Union Intersection Chakravarty (1) Chakravarty (2)



0.086 0.786 0.269 0.203 B&Ch Substitutes (*) 0.124 B&Ch Complements (*) 0.208 B&Ch Leontief (*) 0.422



0.094 0.794 0.269 0.199 0.122 0.199 0.401



0.008 0.086 0.094 0.008 0.086 0.008 0.786 0.794 0.008 0.786 0.000 0.256 0.267 0.011 0.293 -0.004 0.182 0.186 0.004 0.218 -0.002 0.105 0.109 0.003 0.139 0.179 -0.009 0.182 -0.003 0.217 0.401 -0.022 0.422 -0.022 0.422 II: Consumption per capita plus public subsidies



Union Intersection Chakravarty (1) Chakravarty (2)



0.081 0.7706 0.242 0.179 0.107



0.074 0.7714 0.228 0.163 0.090 0.170



0.081 0.7706 0.227 0.157 0.086



0.185



0.007 -0.001 -0.008 -0.011 -0.007 -0.014



0.384



-0.030



0.413



0.074 0.7714 0.250 0.190 B&Ch Substitutes (*) 0.114 B&Ch Complements (*) 0.199 B&Ch Leontief (*) 0.413



0.008 0.008 -0.010 -0.012 -0.009 -0.015 -0.022



0.158



0.007 -0.001 -0.001 -0.006 -0.004 -0.011



0.074 0.081 0.007 0.7714 0.7706 -0.001 0.279 0.263 -0.016 0.208 0.191 -0.017 0.131 0.118 -0.013 0.210 0.191 -0.020



0.384



-0.030



0.413



0.384



-0.030



0.008 0.008 -0.001 -0.004 -0.002 -0.008 -0.022



0.074 0.081 0.007 0.7714 0.7706 -0.001 0.243 0.237 -0.007 0.198 0.189 -0.009 0.189 0.176 -0.014 0.213 0.201 -0.012 0.413



0.384



-0.030



Note: (*) “B&Ch” stands for Bourguignon and Chakravarty. Source: Author’s estimates based on Lasso (2006) and Departamento Nacional de Estadistica, Colombia, Encuesta de Calidad de Vida, 1997 and 2003.



This inconsistency is even larger when the relative weight of the income-poverty dimension is raised to 50% (case I-B). Only two of the seven MDP indexes fall from 1997 to 2003. One should nevertheless note that the degree of consistency improves in cases I-C and I-D, in which the weight of income-poverty is only 25%. In fact, five of the seven MDP indexes show a reduction in 2003 relative to 1997 (bold figures), and the largest drops in the values of the MDP Indexes correspond to the case in which education has the highest relative weight. Finally, one should stress that the reductions in the MDP index are the largest for the Chakravarty 2 index, that is more sensitive to inequality among the poor and the Bourguignon-Chakravarty Complements and Leontief indices, which suggests a strong complementarity between the three dimensions. The lower part of Table 7 is similar to the upper part but it corresponds to a definition of consumption that includes public subsidies. The results of Case II-A indicate clearly that including public subsidies in consumption increases the degree of consistency between the deprivation indices and the measure of well-being. Six of the seven MDP indexes present smaller values in 2003 that in 1997, and the reductions of the poverty measurements are much larger than the ones reported for :One should stress that not all public subsidies are equally effective in reducing income poverty. Pensions which are one of the most expensive subsidies have a negligible impact on poverty. In 2003, the subsidies which had the highest impact on poverty reduction were childcare and school nutrition, followed by “regimen subsidiado de salud” (subsidized health insurance), education (to a lesser extent than in 1997), and “regimen contributivo de salud” (health insurance covering formal sector workers and their families). Note that when we compare cases II-A and II-B (that is, when we increase the weight of consumption to 50%) the negative impact on consistency is much smaller than it was when comparing Cases I-A and I-B. In fact, six of the seven MDP indexes still indicate an improvement in well-being. The most consistent set of MDP indexes corresponds to case II-C in which the



weight of education is 50%. Here six of the seven MDP indexes fall between 1997 and 2003 and this is the case where the differences in poverty measures are the largest. The other two cases where the degree of consistency is quite reasonable are cases II-A and II-D. This leads one to conclude that the most appropriate weights are those that give more importance to education and consumption (assuming it includes public subsidies). 5. Summary and Conclusions The results of our investigation have shown that a strict definition of consumption per capita ignores three elements that have an important impact on well-being, government subsidies, household head’s educational endowments and security. Adding the implicit public subsidies that are related to the implementation of social programs (the latter increased substantially during this period and more than doubled their share in the GDP during the 1990s) gives a more consistent picture of the link between economic well-being and multidimensional poverty measures. This degree of consistency is even larger when the weight of a non-monetary dimension such as education is raised with respect to the security and consumption dimensions. In summary, in a developing country like Colombia at least three dimensions of poverty are relevant: the monetary dimension, education endowments and security. The exercise presented in this chapter suggests that the negative effects on well-being induced by the lower per-capita consumption which followed the economic recession of the late 1990s were more than compensated by the increasing progressiveness of the implicit subsidies afforded by the social programs and the improvement in the educational endowments of household heads. One can only speculate that the substantial security improvements that took place after 2003 have been discounted by Colombians and this could explain the remaining gap between what self reports on well-being and multidimensional poverty measures indicate. There has been a long tradition of using multidimensional poverty measures in Latin America, the main justification being the need to capture other dimensions than income or consumption, and to avoid the risk of using indicators that provide an imprecise estimation of poverty. Since 1990 the UNDP has computed the Human Development Index, a multidimensional measure that aggregates at the country level achievements in terms of the life expectancy, (logarithm of) per capita real GDP and educational attainments. 16 In addition, since the early 1980s, many Latin America countries started to produce poverty indicators based on the method named Unsatisfied Basic Needs -UBN-, which aggregates diverse well-being attributes into a single index. 17 More recently, many countries in the region have developed multidimensional living condition indexes to be used in targeting mechanisms and to select the beneficiaries of public social programs such as Cash Transfers, subsidized health insurance, etcetera. 18 16



UNDP, (1990), Human Development Report, Oxford University Press, New York Households in UBN have at least one or two of the following characteristics: extreme income poverty, inadequate housing, critical crowding, no school attendance, and critical economic dependence of non-adults to individuals in working age. Hence, the UBN index is equivalent to a Union MDP index of five dimensions. See, for instance the document INDEC (1984) that describes the UBN methodology that was later followed by other countries. 18 For instance, SISBEN and Indice de Calidad de Vida in Colombia, SISBAN in Argentina, Ficha CASEN in Chile, SISBEN in Costa Rica, etcétera. 17



These attempts have, in some instances, used arbitrary aggregation procedures without defining objective non-arbitrary poverty lines or levels of deprivation for each dimension –as in the case of HDI and UBN-. The MDPI computed in the present paper explicitly specified cut-off points based on the sample distribution for each dimension of poverty and used an explicit social welfare function approach. For that reason, the methodological approach taken in this paper in order to parametrize axiomatically derived multidimensional poverty indices, while maintaining consistency with evidence on reported well-being of Colombian households, offers a path to derive non-arbitrary weights for the variables included. And consequently the derived MDP Indexes reflects more accurately the impact that each of those variables has on overall wellbeing in the household. Moreover, additional variables considered relevant for aggregate welfare could be introduced and weighted for the MDPI- using the same method –for instance, two good candidates are, quality of housing and crowding, or insurance protection against economic risks from health or unemployment-.
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