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ABSTRACT
Do the major social programs in Mexico decrease poverty? By how
much? Are they sufficient to procure a country with no poverty?
We approach these questions employing an extraction exercise on
a linear general equilibrium model to estimate the poverty that
would prevail in the case that Oportunidades, Procampo and Adulto
Mayor were eliminated at once. The model is constructed with two
key distinctive features: The marginal propensities to consume are
derived from a Quadratic Almost Ideal Demand System allowing
heterogeneous income elasticities among sectors, and labor income
of non-wage workers, self-employed and employers are imputed
to improve the measurement of labor contribution given the wide
presence of informality in Mexico. Our estimates suggest the three
programs contribute to a reduction of 9% in the head-count poverty
measure. However, at this level, it would be necessary to scale the
programs 8 times to achieve the World Bank’s 2030 poverty goals.
Keywords: Welfare programs, poverty, income distribution, social
accounting matrix, demand systems.
JEL Classification: D3, D58, E16, H53, 132.

http://dx.doi.org/10.22201/fe.01851667p.2022.320.81156

© 2022 Universidad Nacional Auténoma de México, Facultad de
Economia. This is an open access article under the CC BY-NC-ND license IE, 81(320), abril-junio de 2022 | 35 |
(http://creativecommons.org/licenses/by-nc-nd/4.0/).



IMPACTO DE LOS PROGRAMAS SOCIALES DE MEXICO EN LA POBREZA
RESUMEN

sLos principales programas sociales en México disminuyen la pobre-
za? ;En cudnto? ;Son suficientes para obtener un pais sin pobreza?
Abordamos estas preguntas a través de un ejercicio de extraccion
en un modelo de equilibrio general lineal para estimar el nivel de
pobreza que prevaleceria si se eliminaran los programas Oportuni-
dades, Procampo y Adulto Mayor en México. Para ello, construimos
un modelo con dos caracteristicas distintivas: las propensiones
marginales a consumir son derivadas de un sistema cuadratico de
demanda casi ideal, y se imputa el pago a los trabajadores sin pago,
autoempleados y empleadores para obtener una mejor medicion de
la contribucién del trabajo dada la alta presencia de informalidad
en el pais. Los tres programas considerados contribuyen a una
reduccion de 9% en la medida de pobreza. Sin embargo, en este
nivel, serfa necesario escalar los programas ocho veces para lograr
las metas de pobreza para 2030 del Banco Mundial.

Palabras clave: programas sociales, pobreza, distribucion del ingreso,
matriz de contabilidad social, sistemas de demanda.
Clasificaciéon JeL: D3, D58, E16H53, 132.

1. INTRODUCTION

exico suffers of high poverty levels. According to official
M poverty records, 40% of the population lives in poverty, and

in 2018 almost a tenth of the population lived in extreme
poverty (Consejo Nacional de Evaluacién de la Politica de Desarrollo
Social, CONEVAL, 2019a). To attend this critical issue, Mexico has pio-
neered high scale conditional and unconditional programs to support
the welfare of the poorest households. Examples of such programs are
Oportunidades, formerly Progresa, Adulto Mayor and Procampo. Opor-
tunidades consists of transfers of money conditional to households’
human capital investment on the children, while Adulto Mayor consists
of non-compensatory pensions and Procampo gives unconditionally
transfers to farmers. In 2018, Mexico spent more than seven billion
dollars in these social programs.
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These program’s micro-effects on health, education and welfare of
households have been documented in a series of studies, especially Opor-
tunidades. Behrman, Sengupta and Todd (2005) compared the school
outcomes of the children that participated in the program in the first two
years of operation with a sample of children not enrolled in Progresa,
finding significant benefits in terms of higher school enrollment, lower
repetition rates, lower dropout rates and higher re-entry rates in case of
dropouts. Regarding the Progresa nutritional supplement, Behrman and
Hoddinott (2005) showed a positive effect of the supplement on children
between 12 and 36 months of the order of 16% in the mean growth of
the children. Barham and Rowberry (2013) found a 4% reduction in the
mortality rate associated with diabetes and hypertension in the munic-
ipalities where Progresa gained penetration. Finally, Behrman, Parker
and Todd (2011) showed that children under the program achieved one
more grade of schooling and old youth were more prone to work in the
none-agricultural sector.

Macro studies of social programs in Mexico are scarce, two studies
have applied linear general equilibrium models to assess the intersectoral
and distributional effects of Oportunidades (Beltran, Cardenette and
Delgado, 2019) and Aguayo et al. (2009). Both built a social accounting
matrix to assess the income generation and income redistribution of an
exogenous injection or extraction of resources of the amount that Opor-
tunidades represented. Although they advanced in the macro analysis
of the social programs, their results are limited in terms of programs
coverage and because of unrealistic theoretical assumptions, among
them that all income elasticities of goods and services are one and that
induced income distribution effects do not affect poverty measures.

This paper contributes to the line of research of poverty in the context
of general equilibrium models. We compare Mexicos poverty level with
the one that would prevail in the case all the three mentioned programs
were eliminated at all. This is known as an extraction exercise.

Even though this type of exercise has been done before, especially in
Beltran, Cardenette and Delgado (2019), our study expands the anal-
ysis in four different ways. First, the sample of programs is larger, as it
considers the Adulto Mayor and Procampo programs, in addition to
Oportunidades. Second, it abandons the assumption that all goods and
services have unitary income elasticities, as we prove that over seventy
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percent of the sectors have income elasticities different from one. To
do this, we estimate the marginal propensities to consume employing
a Quadratic Almost Ideal Demand System (QAIDS). In this sense, we
construct a fixed price multipliers model which combines, in a simple
way, a Social Accounting Matrix (sam) and micro-data econometric
estimations of the consumption block, that represents at least two thirds
of the aggregate spending.

Third, we adjust the labor sector’s income by recording salaries received
for employers, self-employment, and workers receiving no wages. To
this end, shadow wages were estimated employing Mincerian equations
(Ayala and Chapa, 2014). As in the case of the income elasticities, the
adjustment is not minor: More than half of the workers in Mexico are
not incorporated to any social security system, and most of them self-
employed. Fourth and finally, contrary to previous studies that assumed
inequality remained unchanged when the public transfers are applied,
we consider the income distribution effect on poverty. Our findings
suggest that Mexico's social programs contribute to alleviate poverty not
only for the direct and indirect effect of the money transfers, but also
for reducing inequality in the income distribution.

For rest of the paper, section two presents a brief review of the essential
features of the three programs considered. Section three describes the
various models and estimations we use in the paper, including the sam
model, the QAIDS estimation of the income elasticities, and the elasticities
of the Foster, Greer and Thorbecke (1984) poverty measures to income
mean and Gini inequality along the lines of Kakwani (1993) and Huppi
and Ravallion (1991). Finally, section four elaborates on the extraction
simulation results, offering some concluding remarks.

2. OPORTUNIDADES, ADULTO MAYOR AND
PROCAMPO PROGRAMS’ FEATURES

In 2018, these three programs accounted for almost half of the budget
destined to the 67 social programs of the federal government in Mexico,
receiving a total budget of 14.3 billion of US dollars. Oportunidades con-
tributed with 28.4%, Adulto Mayor with 13.4% and Procampo with 5.7%.

Oportunidades was initially conceived as a conditional transfer pro-
gram named Progresa, targeting households in extreme poverty living
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in rural areas. In 2002 it changed its name for Oportunidades, and in
2014 to Prospera, extending then its coverage to semi-urban and urban
areas. In general, the program makes a transfer for each child enrolled
in primary or secondary education. The transfer amount ranges between
40 to 60 dollars per month. The household is conditioned to keeping the
children in school, as well as making sure they attend scheduled medical
consultations and other health services.

When started, the program reached 300,705 households, equivalent
to 1.55% of Mexico’s population. As the program changed names it also
extended its coverage. In 2008 it covered 5 million households, that is 25
million of inhabitants or 22.2% of the total population. In 2018 it reached
6.5 million of households or 24.1% of the population (CONEVAL, 2019b).

The Adulto Mayor program was created in 2007 targeting adults 70
years old or older living in rural areas, who did not receive any type of
pension. That year, the program made transfers to one million of adults
or 11.6% of the total target population. In 2008 it attended 1.8 million of
beneficiaries, making an unconditional transfer of 45 dollars bi-monthly
per-beneficiary. In the following years the program extended its cover-
age to semi-urban areas and reduced the threshold age to 65 years old.
In 2014, it supported 43.8% of the total population of 65 years old or
more, transferring 55 dollars bi-monthly to each recipient. In 2019, at
the beginning of the Lopez Obrador administration, the program was
expanded to all adults of 68 years old (65 years in indigenous villages),
regardless of their socioeconomic status or if the beneficiary already
received another type of pension or not. Additionally, the transfer was
increased substantially, to 132 dollars bi-monthly.

Finally, Procampo is designed to improve the incomes of rural farmers,
especially the poorest ones. Launched in 1994, the program established
an unconditional annual payment by hectare to the farmers. Starting in
2001, the operating rules considered stratifications in the beneficiaries
with the aim of favoring producers with fewer resources, these stratifica-
tions had different implications in terms of the monetary amount and the
number of hectares supported. In 1994 the program aided 0.542 million
beneficiaries, while by 2008 the number of beneficiaries amounted to
2,866 million (Auditoria Superior de la Federacién, asf, 2017).
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3.S0CIAL ACCOUNTING MATRIX MULTIPLIERS AND POVERTY
ELASTICITIES: METHODOLOGY

3.1. A Social Accounting Matrix for Mexico

A saM is a square matrix in which rows and columns are labeled an “ac-
count” or “institutional sector.” Since the saM reflects where the income
comes from (income row) and how it is spent (expenditure column), it
must balance perfectly: For each account, the income must be equal to the
expenditure. In general, the accounts are divided into economic sectors,
factors of production and institutions (e.g., households, the government, the
rest of the world). In this way, a sam identifies the circular flow of income
between the agents participating in an economy: Households, primary
factors, enterprises or sectors, the government, and foreign transactions.

For our estimations, we use a saAM built in 2008 (Chapa and Ramirez,
2018)". The sam was constructed using a “bottom up” method, implying
that the Input-Output Table (107) is disaggregated by labor and house-
hold types using microdata of surveys. For example, the sectorial labor
income from the 10T is displayed by gender and occupation using the
microdata of the Encuesta Nacional de Ocupaciéon y Empleo 2008 (ENOE
2008) compiled by the Instituto Nacional de Estadistica y Geografia
(INEGI, 2008). Meanwhile, the income and expenditure by household
types are disaggregated using the Encuesta Nacional de Ingresos y Gastos
de los Hogares 2008 (ENIGH 2008), also from INEGI (2009). Other sources
used are the Cuentas por Sectores Institucionales 2008 (cs1) from INEGI
(2014), Secretaria de Hacienda y Crédito Publico (suCp, 2010) and the
Banco de México (no date).

One of the main characteristics of the used sam is that the mixed
income is split into labor income and capital payments, following the
methodology developed by Ayala and Chapa (2014). This methodology
involves calculating correction factors by sector and adjusting the sec-
torial labor income from the 10T to consider the shadow value of em-
ployers’ labor, self-employees, and unpaid workers. The shadow value of
these jobs is calculated estimating Mincerian equations (Aguayo, 2018).

T The original sam is available in the site: www.pearsonenespafol.com/chapa
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Hence, the sam includes the income-expenditure relationships of
31 economic sectors (EA), 10 family types identified by the income
decile where they are classified (H), owners of the private capital factor
(CORP), 4 types of work (L) classified according to their occupation
(employee, employer, self-employee and non-paid worker), private and
public capital (K and PK, respectively), government (G), the saving and
investment identity (S-I) and the rest of the world (ROW). The online
Annex of the paper comprises the modified sam and the details of the
accounts included in the matrix®.

3.2, The fixed price multipliers model

Since the seminal works of Stone (1985) and Pyatt and Round (1979),
several structural analyses and public policy impact applications and
studies have been conducted using this model. The accounting multipli-
ers model is static. It is formulated assuming fixed average expenditure
propensities, fixed prices or an economy with idle capacity, and linear
production. This last assumption means that intermediate products and
the factors of production are complementary.

Economic sectors, households, labor types and private capital are
accounts considered endogenous. In this sense, the exogenous variables
include the government, the rest of the world, and investment since they
can be used as economic policy instruments.

The accounting multipliers, M,, are obtained as follows:

y,=(I-A)"'x=M,x (1]
where #n denotes the number of endogenous accounts, y, is the vector

of endogenous income (order nx1), I is the identity matrix (order nxn),
A, is a matrix of average endogenous expenditure propensities (order

2 The original sam considers 8 types of work differentiated by gender and occupation; and a
shadow value of the unpaid domestic job by gender, using the method of the Household
Production Satellite Account from iNecl (Ortega, 2018). For the purposes of this research,
the sam was modified, the families are differentiated according to the income level, the
labor is classified only by occupation and the unpaid domestic job is not considered.
The online annex is available in: https://repositorio.facultaddeeconomia.com/.
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nxn), and x is a vector of exogenous income (order nx1). The element
m; of the matrix M, represents the overall income increase of the en-
dogenous account i when the endogenous account j receives a unitary
and exogenous income injection.

However, Pyatt and Round (1979) suggests that these accounting
multipliers cannot be interpreted directly as measures of the effects of
exogenous injections on the endogenous accounts” income, because the
relevant parameters are the marginal and not the average propensities
to spend. The authors propose, using the marginal multipliers, instead:

dy, =(1-C, ) dx =M_dx (2]

where C, is a matrix of marginal expenditure propensities to consume
(order nxn). Estimating the proper M. allows us finding the real change
of y, due to income injections. This matrix comprises the fixed price
multipliers. Where the difference between A, and C, is that, while A,
considers households’ average expenditure propensities in goods and
services sold by economic activities, C, involves marginal expenditure
propensities to consume.

As stated in the introduction, a major objective of this paper is to
evaluate the economic impact of poverty alleviation programs by em-
ploying an extraction simulation. In the context of the fixed price mul-
tiplier model, the exercise involves a transmission effects mechanism:
The elimination of transfers implies a reduction in families’ income,
causing a decrease in the consumption of goods and services. In turn,
the economic sectors’ production, the demand for intermediate inputs,
and payment to primary factors (labor and capital) do the same, starting
the process again until it converges.

Once estimated, the element mc; of the matrix M. indicates the in-
crease in income of the endogenous account i when exogenous account
j receives a unit injection of income. In this sense, we can calculate two
types of fixed price multipliers, the diffusion effect and the absorption
effect. The diffusion effect captures the income increase of the entire
economy in the face of a unit injection of income in account j, obtained
from the sum of the elements of the matrix of fixed price multipliers
that correspond to the column of the account j. The absorption effect
involves the income increase of a certain account i when a unit injection
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of income is made to all the endogenous accounts j at the same time,
so it results from adding the elements of the multipliers’ matrix that
correspond to the row account i.

3.3. Estimation of the marginal propensities to consume

To make saM simulations, usually average ratios are taken as constants,
for example the proportions of inputs per unit of output or the proportion
of government purchases among the sectors of the economy. Even though
this assumption is reasonable for intermediate consumption and many of
the final demand components, it is not so for the case of consumption.
The problem is that using average propensities to consume, instead of
marginal ones, we implicitly assume all income elasticities are equal to
one, what clearly denies the heterogeneity of the goods and services. As
consumption is the largest block of total demand, assuming all income
elasticities are unitary might lead to significant biases in the marginal
propensities to consume and lastly in sam multipliers.

To this end, we proceed to estimate a flexible parametric Engle Curve,
the QaIDs introduced by Banks, Blundell, and Lewbel (1997). In a cross-sec-
tion perspective, assuming consumers face the same prices, the QAIDS
system is practically the Deaton and Muellbauer (1980) AIDs systems
with a quadratic term. This system has proved to be very useful in the
context of Input-Output and sam models as the Fidelio Model in Europe
(Mongelli, Neuwahl and Rueda-Cantuche, 2010; Kratena et al. 2013).

The estimated model is given in Equation [3].

w, =0, + o, In(E)+o, [In(E) | +x, B+eg, 3]

The subindex i denotes households, j categories of goods and services,
w is the share of the spending in category j in total spending, E is total
expenditure, x is a vector of household control variables, such as size of
the household and others, and o and [ are regression coefhicients. The
income elasticities of these demands are given by Equation [4]:

o, 20, InE.
=1+ —L |+ —— [4]

Wij Wij
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To estimate the QUAIDs system, we employ the Mexico's expenditure
survey for 2008 (ENIGH 2008) comprising information about purchases
and income of 30,000 families. The information was converted to basic
prices using trade and transportation margins and mapped out to the
North American Industry Classification System (NaIcs). The system was
estimated for each decile by ordinary least squares, adding as controls
the size of the household and its square, the age of the head of the family
and its square, and a dummy for urban locations. Income elasticities
for each good and income decile are calculated inserting the estimated
coefficients, average income, and the mean consumption share of each
decile in Equation [4].

Table 1. oaibs estimates of the income elasticities of consumption
in Mexico, 2008

Decile
1 2 3 4
Agriculture 0.8938***  0.9468 0.8363°%  0.8563**
Utilities 0.8416**  0.6895°%  0.3427%¢  0.4946*
Food 1.0343 0.9088**  0.8233° 0.8707***
Beverages & Tabacco 0.9815 0.9057 0.4727* 1.3059
Apparel & Leather 0.7603**  0.7959** 0.9809 0.9484
Paper & Printing 0.7044*¢  0.3968*** 0.4958*** (0.4643***
Chemicals 0.8885**  0.79647*  0.7666***  0.6520%**
Machinery & Equipment 0.8121 1.1237 1.3902 1.6019***
Transportation 1.0351 1.0395 0.9188 0.9242
Information 1.1582 0.7909 0.4991°¢  0.5968**
Real State 0.7144 0.4769***  4.4427*  0.7041
Administrative & Support 1.0489 1.2707 1.2535%  1.4050***
Education 0.9868 0.7564 1.3656 1.1693
gzg’eftri’;e;trainmem and 142604 14917+  1.6064*** 1.3664***

Accomodation & Food Services 1.7846* 2.1777 2.2551*%**  1.4847

Note: *** p < 0.01, ** p < 0.05 and * p < 0.1 for null hypotheses income elasticity is one.
Source: Authors’ own elaboration with ENIGH 2008 microdata.
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Table 1 presents the estimated income elasticities showing the sig-
nificance for the Wald test where the null hypotheses is that income
elasticity is unitary at the mean values of the income and consumption
share by decile. From the total of 150 income elasticity estimations,
the null hypothesis that income elasticity is unitary is rejected at 5%
significance in 101 of the cases, 74 of these cases seem to belong to
the necessary goods, 27 to luxury goods, and none of them to inferior
goods. Also, the proportion of non-unitary income elasticities increases
sharply by decile.

Once the income elasticities are estimated, we obtain point estimations
for the marginal propensities to consume for each decile i, for every

Decile
5 6 7 8 9 10

0.6997**  0.8168*** 0.7407*** 0.5580*** 0.4058*** 0.4275%**
0.4481*%¢  0.4589*** 0.7061*** 0.5536*** 0.7103*** 0.7289***
0.8688***  0.7966*** 0.7467*** 0.7713*** 0.5993**  0.4215***
0.7580*  1.0245 0.5443°*  0.3133**  0.3961*** 0.5366***
0.9418 1.0526 0.8865 0.9247 0.8937* 0.9097**
0.4361°* 04974  0.4741* 0.3310%* 0.2561** 0.4268***
0.6067°*  0.7779*** 0.6930*** 0.7136*** 0.6836*** 0.7205***
0.9696 1.7686***  1.4250%F 1.5063* 1.7482*% 2.0354***
0.8095***  0.8147*** 0.7905*** 0.7280*** 0.5200*** 0.7398***
0.5584*  0.6783*** 0.6330*** 0.6655*** 0.8317*  0.8453***
0.6198 0.5201**  0.8199 1.5206 1.2807 1.5691**
1.3121%%  1.5623**  1.5690*** 1.6869*** 1.7689*** 1.3589***
1.1471 1.4024* 1.6586**  0.9242 1.9412°*  1.6412°¢*

1.2690 1.1422 1.0676 1.1187 1.0362 0.8769*

24001 1.7167**  1.9845**  1.5378* 1.4755** 1.2865***
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category of goods j, just as the product of the income elasticities times
the consumption share. Table 2 presents these estimates.

For instance, the marginal propensity to consume agricultural prod-
ucts of the 10" income percentile is one half of the average propensity to
consume and just a third for food products. In contrast, it is fifty percent
larger for education services.

3.4. Poverty elasticities to income and inequality

The sam model can be used to simulate the direct and indirect effects
in production, income, and inequality of the cash transfers given by

Table 2. Estimates of the marginal propensities to consume in Mexico,
according to the qaips system, 2008

Decile
1 2 3 4
Agriculture 0.0999 0.0822 0.0623 0.0570
Utilities 0.0613 0.0477 0.0241 0.0324
Food 0.2344 0.1921 0.1665 0.1653
Beverages & Tabacco 0.0214 0.0188 0.0094 0.0236
Apparel & Leather 0.0213 0.0234 0.0307 0.0305
Paper & Printing 0.0117 0.0066 0.0077 0.0070
Chemicals 0.0950 0.0847 0.0796 0.0703
Machinery & Equipment 0.0036 0.0044 0.0065 0.0093
Transportation 0.1113 0.1232 0.1130 0.1148
Information 0.0187 0.0221 0.0179 0.0257
Real State 0.0029 0.0021 0.0211 0.0036
Administrative & Support 0.0151 0.0312 0.0385 0.0537
Education 0.0101 0.0083 0.0140 0.0121

A, Baifeiiinment end 0.0440  0.0651 00748  0.0730

Recreation
Accomodation & Food Services 0.0164 0.0227 0.0303 0.0206
Others 0.2331 0.2655 0.3037 0.3012

Source: Authors’ own elaboration with ENIGH 2008 microdata.
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the social development programs. But how these outcomes are trans-
mitted to specific poverty measures? For this end we used the poverty
index developed by Foster, Greer and Thorbecke (1984), known as
Foster-Greer-Thorbecke (FGT) poverty indexes defined by Equation [5]:

h _ o
P (z,y) =é2(%j [5]

i=1

where P, is a poverty index depending on the parameter o that reflects
the aversion to poverty, z is the line of poverty, H is the total households,

Decile
5 6 7 8 9 10

0.0425 0.0435 0.0356 0.0233 0.0143 0.0104
0.0270 0.0273 0.0402 0.0313 0.0375 0.0341
0.1573 0.1369 0.1184 0.1124 0.0748 0.0357
0.0121 0.0164 0.0080 0.0043 0.0047 0.0044
0.0316 0.0363 0.0332 0.0351 0.0357 0.0352
0.0065 0.0069 0.0062 0.0038 0.0027 0.0030
0.0659 0.0845 0.0760 0.0787 0.0751 0.0703
0.0056 0.0138 0.0119 0.0153 0.0244 0.0580
0.1006 0.0970 0.0928 0.0764 0.0473 0.0507
0.0276 0.0391 0.0400 0.0485 0.0652 0.0686
0.0033 0.0034 0.0062 0.0139 0.0170 0.0364
0.0575 0.0761 0.0933 0.1140 0.1388 0.1497
0.0143 0.0185 0.0240 0.0141 0.0397 0.0451

0.0720 0.0722 0.0702 0.0787 0.0820 0.0736

0.0388 0.0315 0.0410 0.0391 0.0519 0.0769
0.3374 0.2966 0.3031 0.3111 0.2887 0.2479
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h is the number of households whose income is below the poverty line,
and y, is the per capita income of household i.

Whena =0, P, = h/ H, that is the headcount rate, i.e., the proportion
of individuals below the poverty line, what is called the poverty incidence.
When a = 1, P, measures the gap between the mean income of the poor
to the line of poverty, what is known as the depth of poverty, whereas P,
takes into consideration the inequality among the poor, this measure
gives more weight to the poorest among all the individuals below the
poverty line, hence it reflects the severity of poverty.

FGT Poverty indexes are affected by mean and dispersion of incomes.
If mean income grows, holding inequality constant, FGT indexes dimin-
ishes. On the other hand, if inequality increases, holding constant mean
income, then poverty increases as well. Huppi and Ravallion (1991)
developed analytical expressions for the income elasticities of poverty
for the FGT indexes. They are defined by Equation [6]:

—_Zf(z) sia=0
0
Vi = (6]
A —o|P. ,—P
—[ ‘;‘1 “]sioc;tO

o

where f(z) is the density function of the poverty distribution evaluated
at the line of poverty. On the other hand, Kakwani (1993) showed that
the proportional change in the FGT poverty indexes occasioned by a
proportional change in the Gini coefficient, the most popular measure
of inequality, is:

* _
1 9 sioa=0

where g = F(z) and F is the cumulative distribution function of income.
Therefore P, = h/ H or the incidence of poverty at the poverty line z, g* =
F(z*) and z* = (z + o) / (1+90), acts as a modified poverty line after the
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inequality shock, and § y p are the percentual change in the Gini coef-
ficient and the mean income of the whole distribution.

Combining both elasticities, it is possible to evaluate the effect of the
direct and indirect economic effects of the social programs on poverty.
Hence an exogenous injection (extraction) of resources in sector j in
the sAM matrix produces an increase (decrease) in the mean income of
all the economy, reducing (increasing) poverty. But if the inequality in
income distribution (e.g., Gini coefficient) increases, poverty tends to
rise, counterbalancing the income effect. On the other hand, if inequality
decreases, the distribution effect reinforces the income effect on poverty.
We can capture the overall effect through Equation [8]:

dP. & dx. u dG
— = m. | —L |+ | — 8
P gy“’m’][ 7 j g‘e“’[ Gj #)

0

¥; is the mean income of household i, dx; is the exogenous income
injection in sector j, m; is the i income sam multiplier associated to
the injection in j and dG is the change in the Gini coefficient (G).

4, ECONOMIC IMPACT OF MEXICO’S SOCIAL PROGRAMS:
AN EXTRACTION SIMULATION

4.1.0n sectorial activity and household income

Two simulations are proposed depending on what is done with the re-
sources that are extracted from the social programs. In both scenarios the
social programs are eliminated. Under the simulation labeled Absolute,
the released resources are devoted to external pay government debt.
Under the simulation labeled Net, they are transferred back to taxpayers
according to the proportion they contributed to the labor income tax.
As the simulations assume an exogenous extraction of income of the
households that were beneficiary of these programs, the results depend
on the importance of these transfers in the total income. Figure 1 shows
these proportions for the ten deciles of the income distribution. Note
a negative relationship between the proportion of the Oportunidades
program benefits that families receive on total income and the decile of
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Figure 1. Social programs distribution by income decile, 2008
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Source: Authors own elaboration with microdata from ENIGH 2008 from INEGI (2009).

the income distribution to which they belong. In the case of the other
two programs, a U-shaped relationship is observed. Clearly, the Opor-
tunidades program is better targeted to low-income families than the
Procampo and Adulto Mayor programs. The 35% of Procampo’s budget
is absorbed by the ninth and tenth decile of income, 13.6% in the Adulto
Mayor program and only 3.9% in the Oportunidades one.

The results of the Absolute simulation are shown in Table 3. The sectors
that are most affected are: Apparel Manufacturing, Leather and Allied
Product Manufacturing; Accommodation and Food Services; Educational
Services; Other Services (except Public Administration) and Utilities. The
effect on the gross production of these sectors ranges between -2.96% to
-1.92% in the case of Oportunidades, —1.23% to -0.78% for Procampo,
and -0.70% to —-0.45% for the Adulto Mayor program. Nonpaid workers
are the most affected by the elimination of the programs. For Oportuni-
dades, the effects range between -1.63% for nonpaid workers to —1.06%
for private capital owners. With respect to Procampo, the impact ranges
between -0.64% to —0.43%, and for Adulto Mayor, from -0.38 to —0.25.
The most affected households are the low-income deciles. Eliminating
Oportunidades reduces income between -5.16% and -1.04%, eliminating
Procampo, between -1.84% and -0.55%, and removing Adulto Mayor,
between -1.27% and -0.26%.
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The numbers are cold and might not express in the right dimension
the consequences of aborting these social programs. If the burden of the
income contraction of the first decile under the Absolute scenario were
experienced by the 20% poorest households of the first decile, that would
represent an income cut of 56%; if it were levied on the poorest ones,
that would be equivalent to leaving 223,000 families without any income.

Table 3. Economic sectors, households, and productive factors most affected in
proportion to their income due to the elimination of social programs. Absolute
simulation

Economic sectors Oportunidades ~ Procampo Adulto Mayor
Apparel Manufacturing, Leather o 0 o
and Allied Product Manufacturing ~2.96% ~1.23% ~0.70%
Accommodation and Food Services -2.77% -1.14% -0.65%
Educational Services -2.67% -1.18% -0.64%
Othe? S.GI'VIC'CS (except Public —221% —0.96% 0.53%
Administration)

Utilities -1.92% -0.78% -0.45%
Primary factors

Nonpaid worker -1.63% -0.64% -0.38%
Employer -1.29% -0.52% -0.30%
Self-employed -1.23% -0.49% -0.29%
Employee -1.18% -0.49% -0.28%
Capital -1.06% -0.43% -0.25%
Households

Decile 1 -5.16% -1.84% -1.27%
Decile 2 -3.65% -0.99% -0.63%
Decile 3 -2.40% -0.80% -0.47%
Decile 4 -2.20% -0.74% -0.36%
Decile 5 -1.76% -0.55% -0.55%
Decile 6 -1.52% -0.52% -0.34%
Decile 7 -1.39% -0.53% -0.30%
Decile 8 -1.24% -0.50% -0.30%
Decile 9 -1.13% -0.59% -0.28%
Decile 10 -1.04% -0.50% -0.26%

Source: Authors’ own elaboration.
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In the short term, the elimination of social programs and the allocation
of resources to pay the debt has a negative impact on the country’s gross
value added of 0.94% due to the elimination of the Oportunidades pro-
gram, of 0.38% for Procampo and 0.22% for the Adulto Mayor Program.

We consider the scenario where the released resources of the elim-
inated social programs are transferred back to the families according
to the current labor income tax burden, what we call the Net scenario.
Because the programs, especially Oportunidades and Adulto Mayor, are
concentrated in the low-income deciles, whereas 83.50% of the labor
income tax is concentrated in the three highest income deciles, this pol-
icy combination generates initial positive net impacts for households in
deciles 7 to 10 and initial negative impacts for households from deciles
1 to 6.

Table 4 shows the main outcomes of the simulation under the Net
scenario. The sectors presenting the largest percentual contractions
are Agriculture, Forestry, Fishing and Hunting; Food Manufacturing;
Beverage and Tobacco Product Manufacturing; Transportation and
Warehousing; Wholesale and Retail Trade; and Paper Manufacturing,
and Printing and Related Support Activities. Those sectors that benefited
the most are Educational Services; Information; Arts, Entertainment,
and Recreation; Other Services (except Public Administration); and
Health Care and Social Assistance. Note that deciles 1 to 6 have high
marginal propensities to consume in the goods and services sold by
the affected sectors, and deciles 7 to 10 in the goods and services sold
by the benefited sectors. Most of the productive factors are negatively
affected, except for employees, who benefit under this scenario. As the
initial shock dictates, the households that benefit are the richest ones,
from deciles 7 to 10. In the aggregate, under this scenario the effect on
gross value added is practically zero.

4.2, Mexico’s social programs impact on poverty: An extraction simulation

Employing the microdata of the ENIGH 2008 (INEGI, 2009) we estimate the
FGT poverty indexes for a. = 0, 1 and 2. Besides, using the consumption
per adult equivalent distribution, a Lorenz Curve was fitted employing
ordinary least squares following Kakwani (1980), and the second deriv-
ative of this curve at the head count measure of poverty was estimated
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Table 4. Economic sectors, households, and productive factors most affected in
proportion to their income due to the elimination of social programs under the
Net simulation

Economic sectors Oportunidades ~ Procampo Adulto Mayor
ﬁizzunl;ure, Forestry, Fishing and —0.54% —0.14% 0.11%
Food Manufacturing -0.40% -0.10% -0.08%
Eg;i?f;i‘;i g"bacco Product ~0.18% -0.05% ~0.03%
Transportation and Warehousing -0.17% -0.04% -0.03%
Wholesale and Retail Trade -0.11% -0.02% -0.02%
Paper Manufacturing, Printing and o o o
Related Support Activities ~0.11% ~0.03% ~0.02%
Health Care and Social Assistance 0.25% 0.06% 0.05%
Information 0.30% 0.07% 0.06%
Arts, Entertainment, and Recreation 0.36% 0.09% 0.07%
Othe'r S'erv1c.es (except Public 0.38% 0.10% 0.07%
Administration)

Educational Services 0.60% 0.15% 0.12%
Primary factors

Nonpaid worker -0.16% -0.04% -0.03%
Employer -0.05% -0.01% -0.01%
Self-employed -0.05% -0.01% -0.01%
Capital -0.03% -0.01% -0.01%
Employee 0.09% 0.02% 0.02%
Households

Decile 1 -4.31% -1.49% -1.07%
Decile 2 -2.71% -0.61% -0.41%
Decile 3 -1.37% -0.37% -0.23%
Decile 4 -1.10% -0.29% -0.10%
Decile 5 -0.55% -0.06% -0.27%
Decile 6 -0.25% 0.00% -0.04%
Decile 7 0.04% 0.05% 0.04%
Decile 8 0.24% 0.07% 0.04%
Decile 9 0.47% 0.10% 0.10%
Decile 10 0.48% 0.12% 0.10%

Source: Authors’ own elaboration.
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to infer the density evaluated at the poverty line. With all these inputs
we are able to estimate the poverty elasticities regarding mean income
and Gini coeflicient, presented in Table 5.

Using the initial and simulated incomes, the Gini coefficient of the
income distribution, and the poverty elasticities, we arrive to estimates
of the percentual increase in the poverty indexes due to eliminating
the social programs. Table 6 presents the main results of the impact
of the three social programs, one program at a time under both scenar-
ios. Annual mean income and Gini coeflicients are reported, as well as
the estimated percentual variations in poverty due to the income and
inequality changes, and the total effect. As it is natural, the decrease in
mean income is larger for the Absolute than for the Net scenarios be-
cause in the latter the elimination of the social programs’ cash transfers
is compensated with tax rebates for the rest of the families, hence the
net effect dilutes. The Net scenario presents the major increases in the
Gini coefficient, because the simulation takes money from the poorest
families and transfer it to the highest income families. For this reason,
the income effect on the FGT poverty measures is more important in
the Absolute scenario and the distribution effect is more relevant in the
Net simulation.

Oportunidades is clearly the program with the largest impact in the
FGT poverty indexes. Cancelling the program means a rise in the poverty
indexes from 6.04 to 13.18 percent, depending on the definition of poverty
in the Absolute scenario, whereas eliminating Procampo rises poverty in
a range of 1.87 to 3.46 percent, and 1.27 to 3.63 for the Adulto Mayor
program. The differential impact might be explained because Procampo

Table 5. Estimated poverty elasticities to mean income and
Gini coefficient in Mexico, 2008

Elasticities
A FGT poverty indexes
Income Distribution
0 0.1283 -2.0873 4.6802
1 0.0407 -2.1535 10.4965
2 0.0188 -2.3324 15.0465

Source: Authors’ own elaboration.
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weakly targets poverty and the Adulto Mayor program is relatively new
and with smaller budgets, compared to Oportunidades.

In all cases the distribution effect runs in the same direction as the
income effect, that is, the first reinforces the second. In the case of
the incidence of poverty or the head count index, both effects are roughly
of the same magnitude. In the case of Oportunidades, the contraction of
the mean income of the poor, directly by the cash transfer and indirectly
by the multiplier effects in the sam model, produce a rise in poverty of
the same size than the one produced by the increase in the Gini coef-
ficient. Rises in poverty under the Net scenario are due almost entirely
to the distribution effect.

Table 6. Estimated percentual increase in poverty indexes because of the
extraction of the social programs under the Absolute and Net scenarios
Oportunidades Procampo Adulto Mayors

Benchmark Absolute Net Absolute Net Absolute Net

Mean 368,692 363,437 368,689 366,548 368,695 367,464 368,691
mcome
Gini

. 0.4833 04865 04873 04840 04844 04839 04841
coefficient

Income effect

a=0 0.0297  0.0000  0.0121  0.0000  0.0070  0.0000
o=1 0.0307  0.0000  0.0125  0.0000  0.0072  0.0000
=2 0.0332  0.0000  0.0136  0.0000  0.0078  0.0000

Distribution effect

=0 0.0306  0.0389  0.0065 0.0101  0.0058  0.0078
a=1 0.0687  0.0873 0.0147  0.0226  0.0129 0.0174
a=2 0.0985 0.1252 0.0210 0.0324  0.0185 0.0250
Total effect

a=0 0.0604  0.0389 0.0187  0.0100  0.0127  0.0078
a=1 0.0994  0.0873 0.0272 0.0226  0.0201 0.0174
a=2 0.1318 0.1252 0.0346  0.0323 0.0263 0.0250

Source: Authors’ own elaboration.
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Let assess the contribution of the social programs on poverty in-
cidence. Our extraction exercise in the Absolute scenario leads us to
conclude that the proportion of households in poverty would increase
9.18% if all three social programs were eliminated. As in 2008 the head
count poverty in Mexico was 12.83%, then poverty incidence would rise
to 14.01%, an increase of 1.21 percentual points, meaning 1.4 million
more poor individuals in the economy.

Is the impact of the three programs in terms of poverty alleviation
small or large? Clearly the alleviation of poverty of the social programs
considered is not minor, but it can be insufficient depending on Mexico’s
goals and its commitments regarding poverty. It is difficult to establish
a desired goal for poverty in the next decade for Mexico but let us ad-
vance two possible goals: The first one is to accomplish the parameters
established in the Sustainable Development program of the World Bank
that pretends to eradicate extreme poverty by 2030; the second is to
drop poverty incidence to levels compatible with the degree of Mexico ‘s
development.

According to the World Bank’s parameters, then every household
should have an income to afford at least 1.25 US dollars per person per
day’. In 2008, poverty line in Mexico was approximately 805.1 pesos
monthly and the 1.25 US dollars line was equivalent to 417.35 pesos,
then under a uniform distribution, making all population having an
income greater than the World Bank poverty line is equivalent to reduce
the poverty incidence in Mexico by 52%.

The second standard also implies a huge drop in the poverty incidence
in Mexico. Taking 71 country observations of World Bank extreme poverty
incidence estimations and Gross Domestic Product (GDP) per capita,
we estimate that according to their per capita income level, Mexico’s
poverty incidence should be 50% lower compare with its actual level®.

3 In 2008 World Bank extreme poverty line was $1.25 dollars per day, in 2015 it changed
to $1.9. As our benchmark year is 2008, we take the poverty lines prevalent in that year.

4 The data was taken from Our world in data https://ourworldindata.org/. The following
double log regression was estimated Log(poverty) = 14.8 - 1.52Log(gdppc), both coeffi-
cients significant at 1%, R2 = 0.6. The fitted extreme poverty for a country with the same
Mexico's Gop per capita is 1.85%, while Mexico’s World Bank extreme poverty was 4.1% in
2008. Dropping poverty to 1.85 means a 55% reduction in poverty incidence.
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In order of magnitude, both standards point to a goal of dropping the
poverty incidence in Mexico by half in the next decades.

Our results indicate that to achieve such a reduction, the social pro-
grams should be increased by a factor of 8 if they remain as they operate.
Some gains might be achieved changing the rules of operation in the
case of Procampo and making sure the transfers from Oportunidades
and Adulto Mayor programs trickle down to the first and second decile
of the income distribution. Although, even in this scenario, the amount of
resources devoted to alleviating poverty should increase dramatically
to cut poverty in Mexico by half.

5. CONCLUSIONS

The cancellation of social programs Oportunidades, Procampo and
Adulto Mayor would affect the lowest income deciles and the following
economic sectors: Apparel Manufacturing; Leather and Allied Product
Manufacturing; Accommodation and Food Services; Educational Ser-
vices; Other Services (except Public Administration); and Utilities. If the
budget was destined to pay debt, it would have a negative effect on the
country’s gross value added, in the Oportunidades program a decrease of
0.94%, 0.38% for Procampo and 0.22% for the Adulto Mayor program.

If the three programs were canceled at the same time, the poverty
rate would increase 9.18%, based on 2008, and the poverty head-count
rate would go from 12.83% to 14.01%, which represents 1.4 million poor
individuals additionally. Moreover, based on this extraction experiment,
we infer that reducing poverty to the levels required by the 2030 World
BanKk’s goals, it would be necessary to scale up the budget for these social
programs by a factor of 8.

Our research shows that the macro-outcomes of poverty or social
programs must consider the income distribution effect of public policies
on poverty, especially when we employ realistic scenarios where the
employed resources in these programs are funded by taxpayers. How-
ever, it should be noted that measuring the impact through removing a
program may be generally different from the effect of implementing it
for the first time. The behavior of agents changes once they incorporate
the resources they receive into their endowment, hence when they lose
them the behavioral reaction may be different compared with when they
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first received them. This important methodological consideration is not
approached in our model; it is left for further research.

A broader scope of the transmission mechanisms of these social
programs can be achieved allowing for relative prices flexibility because
the extraction of the considered social programs in Mexico might alter the
relative prices of the production factors if their supplies are inelastic.
A natural extension of the model is to incorporate a less restrictive as-
sumption about the supply price elasticities.

In the public policy arena, the exercise shows that anti-poverty pro-
grams in Mexico, such as Oportunidades, have a significant effect on
poverty alleviation. However, the exercise brings into question if they
can reduce poverty any further. More work is needed to make a complete
assessment about the possibilities of these type of programs in achieving
a steady state poverty rate compatible with the World Bank and United
Nations goals, based on a natural growth rate of the gross domestic
product of just 2%, which has been the average growth in the last twen-
ty years. To explore this issue, we need to develop a dynamic general
equilibrium model, an effort that is beyond the purpose of this paper.

Finally, social programs such as Oportunidades, Adulto Mayor and
Procampo are subject to important changes in the Lopez Obrador ad-
ministration. Oportunidades became an unconditional scholarships
program, the Adulto Mayor program was re-launched increasing sub-
stantially the transfers to all Mexicans above 65 years old independent-
ly if they receive or not a contributive pension from a social security
institution, and Procampo has been partially replaced by a minimum
price on traditional crops. Under these circumstances, we consider our
study contributes to the debate about how to design social programs to
combat poverty efficiently. <
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