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EXECUTIVE SUMMARY

The recently introduced PROGRESA program in Mexico can be interpreted as having
multipleobjectives, namely, (i) thealleviation of current poverty through thetransfer of cash
payments to poor households, and (ii) encouraging the accumulation of human capital by
these households through the conditioning of these transfers on attendance at school and
hedlth centers. Thelatter can also beinterpreted in termsof generating asustained decrease
in poverty over time. In this report we are concerned solely with the first objective. To
date, the analysis of the welfare impact of these transfers has essentially been undertaken
withinapartial equilibrium framework which focusesexclusively on the direct effect of the
transfers on the beneficiaries. In this report we emphasize the need to take a general
equilibrium perspective of the program. In particular, we focus in on the indirect welfare
effects which arise from the need to finance the program domestically. This focus is
motivated by the belief that any credible poverty aleviation strategy must have underlying
it acredible financing strategy.

Both in the body of the report and more formally in the appendices, we show how the
indirect effects arising from the need for domestic financing can be separated into three
components: (i) theredistribution effect due to some househol ds being taxed to finance the
transfers to households, (ii) thereallocation effect which results when those financing the
program have different consumption patterns (or income elasticities) from those receiving
the transfers so that there is a second-round effect on government revenue when taxes differ
across commodities, and (iii) the distortionary effect which arises when the program is
financed by manipulating distortionary taxes and subsidies. Thefirst effect can be viewed
as capturing the equity implications of the program and the last two effects as capturing the
efficiency implications.

The approach taken in our analysisisto model the indirect income effects arising from the
cash transfers using acomputable general equilibrium model of the Mexican economy. We
then super-impose both the consequent direct and indirect income effects onto a househol d-
level data set and calculate the resulting welfare effects within a standard social welfare
framework. We do thisfor anumber of policy scenariosinvolving the elimination of food
subsidies and various reforms of the structure of value-added taxes (VATS). The actual
programwasfinanced by the elimination of subsidiesso thevariousformsof VAT financing
can then be interpreted as aternative financing strategies which can be compared to the
chosenone. We also address theissue of the expansion of the program to urban areas with
the transfers being financed through a combination of eliminating subsidies and alternative
reforms of the structure of VATS.

In presenting the results of our simulations we show how the three separate components of
the indirect income effects can be subsumed within one parameter, thecost of public funds.
This term represents the welfare cost of financing the program and should be compared to
the welfare benefit from the transfers. These costs and benefits will obviously depend on
how society valuesextraincometo different (e.g. extremely poor, moderately poor, and non-
poor) households. We start by ignoring welfare gains arising from the redistribution of

iv



income, i.e. we assume that incometo all householdsis seen asbeing of equal social value.
In this case the redistribution effect is zero so that the underlying cost of public funds
capturestheefficiency (i.e. reallocation and distortionary) effectsassociated with financing
the transfers.

Our results show that financing the program through the elimination of distortionary food
subsidiesisassociated with a substantial welfaregain, with the cost of raising $100 being
only $62. In other words, even if we do not attach any social value to the redistribution of
income such a cash transfer program is welfare improving. Every $100 raised to finance
the program increaseswelfare (and GDP) by $38. Thiscompares extremely favorably with
the aternative forms of VAT financing. Although two of the VAT reform alternatives(i.e.
auniform rate of 7.2% in place of the bottom two rates of 0% and 5% - BVAT - or asingle
uniform rate of 8.3% in place of the existing three rates of 0%, 5%, and 10% - UVAT) are
al so associated with welfare gains, these are much smaller with every $100 raised costing
$97 and $95 respectively. Thesewelfare gainsresult from thereform of the VAT structure
with a shift of taxes towards price inelastic commodities, a more efficient structure for
raising revenue. Theother three VAT dternatives (i.e. auniformtop rate VAT of 11.4%in
the place of the top rates of 5% and 10% - TVAT, ahigher top rate of 16.1% instead of the
existing 10% - HVAT, and aproportional increasein all the existing ratesto 0%, 7.3% and
14.6% - PVAT) have welfare costs of between $105-$107 per $100 raised.

The whole motivation of the transfer program is, of course, the underlying belief that there
arewelfare gains associated with the redistribution of incometo lower-income househol ds.
Theexisting VAT structure with zero rating of priceinelastic necessities (such asbasic and
manufactured foods) consumed disproportionately by low-income households and higher
rateson price elastic luxuries (such as consumer durables) consumed disproportionately by
higher-income households, is presumably motivated by similar equity objectives. Itisnot
surprising then that when we allow for such concerns the welfare impact of the program
increases substantially. Not only does the benefit of the program increase but the cost of
raising this revenue decreases.

For example, at only moderate levelsof aversion to incomeinequality the benefit-cost ratio
with subsidy financingisabout four, i.e. every $100 raised to finance the program increases
welfare by $400, a very high socia return by any standards. This high return reflects the
efficient targeting of transfers to poor households and the fact that the non-poor bear the
brunt of the withdrawal of food subsidies. However, it does appear that while the poor as
awhole do not bear the brunt of the subsidy withdrawal, the poorest of the poor do lose out.
Thus, as we place arelatively higher social value onincome to the poorest householdswe
find that the cost of raising a unit of public funds begins to increase. But because of the
efficient targeting of transfers the social benefit of the transfers increases by even more so
that the benefit-cost ratio for the program increases systematically as our concern for the
poorest households increases. This pattern aso holds for al of the VAT financing
alternatives, but these are always clearly dominated by subsidy financing. Theresultsfrom
our simulations therefore clearly bring out the welfare gains from introducing a new
efficiently targeted redistributive program; not only are the benefits from more efficient
targeting substantial but they are reinforced by the welfare gains from being able to reform



the existing system of subsidies and taxesto reduce the underlying trade-off between equity
and efficiency. The previous system of food subsidies and zero rating of foods had ahigh
efficiency cost because of the need to address equity concerns.

Because the actual program transfers cash to only the rural poor, we find that poverty
increasesin urban areas because these are hit by thewithdrawal of food subsidiesand, after
the program, over 30% of the poor arelocated in urban areas even when wefocus on severe
poverty. Wetherefore also simulated a program where the transferswere also given to the
urban poor, this program being financed by a combination of the elimination of food
subsidiesand alternative VAT reforms. Thetransfer budget increases by 50%, from 2%to
3% of household consumption. We find that although the welfare impact per peso
transferred islower (becausethe poorest of the poor are concentrated in rural areas) and the
cost of public funds higher we still observe very favorable benefit-cost ratios, of the order
of three to four for very moderate levels of aversion to income inequality. So our results
clearly indicate substantial welfare gains from the expansion of the program to include the
urbanpoor. Suchargumentsarereinforced by the principleof horizontal equity and possibly
even in terms of the cost of alleviating poverty.

Vi



A GENERAL EQUILIBRIUM ANALYSISOF THE WELFARE
IMPACT OF PROGRESA TRANSFERS

Dave Coady and Rebecca Lee Harris

1 INTRODUCTION

The expressed objective of PROGRESA is the reduction, and eventual elimination, of
poverty inMexico. Theprogramisessentially aconditional cash-transfer programwhereby
households receive money if they enroll their children in school and ensure adequate
attendance and/or if family members adhereto a pre-determined schedule of visitsto health
centers. Therefore, for evaluation purposes, it is useful to view the program as having
multiple objectives (Coady, 2000), namely: (i) the alleviation of current poverty through
cashtransfers, and (ii) the accumulation of human capital (i.e., education and health status).
The second objective can be usefully seen in terms of the elimination of future poverty or
the generation of asustained decreasein poverty. Inthisreport, however, we are concerned
solely with the first objective, i.e., the transfer of cash to households with the aim of

decreasing current poverty.

The cash transfers in PROGRESA constitute, on average, about 30% of initial household
monetary income. When evaluating the economic impact of such transfers, it is useful to
separate theseinto direct and indirect income (or welfare) effects. Thedirect income effects
reflect the design of the program (i.e., the rules for targeting transfers) and impact on what
might be called the beneficiaries. These are often referred to as first-round effects and are
captured by partial equilibrium approaches to policy evaluation. Much of the analysis of
PROGRESA to date (e.g., the targeting report) has focused only on these initial or direct
income impacts of the program. The indirect effects capture the second-round income

changes brought about both by the impact of cash transfers on the level and composition of



demand and supply. Thefocusinthisreport isprimarily ontheindirect income effects, more
particularly those that are a consequence of the need to finance the program domestically.
We view this dimension of the program to be especialy important because any credible
poverty alleviation strategy must have underlying it acredible financing strategy. The latter
can have important consequences for the level and distribution of household incomes and

economic welfare.

There are a number of reasons why one should endeavor to evaluate the indirect effects of
the program. Firstly, these may offset the first-round impact on beneficiaries and thusreturn
to frustrate the achievement of objectives. Secondly, they affect individuals not included in
the program but whose well-being enters into our measure of social welfare. This is
particularly important in the presence of partial or imperfect targeting, e.g., when because of
the design of a poverty-alleviation program some poor households (such as those in urban
areas) have been excluded. Thirdly, inthe presence of commodity taxes and subsidies, some
of the indirect income effects emerge through changes in government revenues and
expenditures thus impacting on the budgetary consequences of the transfer program, an
outcome of particular importance to policy makers. Fourthly, the indirect effects on non-
beneficiaries can have an important bearing on the political economy dimensions of the
program: one may be willing to trade-off program effectiveness with program acceptability,
athough the two are obviously not unrelated.

In order to facilitate our understanding of the sources of the indirect welfare effects we
separate these effectsinto three components. Firstly, thereisaredistribution effect because
someone must be taxed in order to pay for the cost of the transfer program. If high income
households bear the brunt of this taxation, and if we attribute a social value to amore equal
distributionof income, thentheresulting welfare cost will belessthanthedirect welfaregain
from the transfers. Secondly, there is a reallocation effect which results from the fact that
the pattern of demand will changeif those who finance the program have income el asticities



of demand different from those who receivethetransfers. Theresulting demand changescan
have important consequences for government revenues when taxes vary substantially across
commodities. The welfare effects arise essentialy because demand shifts away from (or
towards) commoditiesfor which demand was previoudly too low dueto their relatively high
tax rates. Thirdly, thereisadistortionary effect because of the need to raisetherevenueto
finance the program through manipulating distortionary commodity taxes. If the programis
financed by reducing distortionary subsidies, then this effect is positive, but if financed by

increasing distortionary taxesthenit may benegative. Weconsider both of thesealternatives.

In general, then, the indirect (or "multiplier") effects can be positive or negative and can
accrue to both beneficiaries and non-beneficiaries. The sign and magnitude of these effects,
and how they work themselves through the economy (i.e., to whom they eventually accrue),
depend on the structure of economic activity which determines how equilibrium isrestored
to commodity and factor markets, and how the government budget is balanced, in response
to the transfers and the demand impacts they generate. Allowing for these "second round"”

effectsiswhat essentially characterizesgeneral equilibrium approachesto policy evaluation.

The layout of the report is as follows. In Section 2 we present the framework for our
evaluation of thedirect and indirect welfareimpacts of the program. In Section 3 we discuss
the structure of the computable general equilibrium model used to trace through the general
equilibrium responses to the initial increase in demand generated by the transfers. We
describe the data and assumptions used to construct the model. We finish this section by
discussing thedifferent policy scenarios(or simulations) that we eval uateand al so emphasize
the importance of addressing the need to finance the transfers by mobilizing domestic
resources (e.g., taxation) while maintaining macroeconomic balance. In order to motivate,
and provide abasisfor, the evaluation of the program, Section 4 presents a brief discussion

of thelevel and distribution of welfare and poverty before the programisimplemented. The



results of the simulations are presented and discussed in Section 5. Section 6 provides a
brief picture of the distribution of welfare and poverty after the program. Inthefina Section

7 we draw some general lessons from our results.

2. METHODOLOGY

This paper focuses primarily on analyzing the level and distribution of indirect income
effects. To trace through these indirect effects we need to specify the structure of the
economy o as to identify how the changes in supply and demand which result from the
transferswork themselves through the various commaodity and factor markets. Thisincludes
specifying not only how equilibrium is restored in these markets but also specifying how
equilibrium is restored to government finances as a result of both the direct and indirect
impacts on government revenues and expenditures.

With regard to commodities one can consider a number of alternative market structures, of

which the following two are at different ends of the spectrum:

(i) Markets clear through production: At one extreme we can assume that excess capacity
exists throughout the economy so that the extra demand generated by the transfers
absorbs some of these "surplus’ resources thus generating Keynesian-type income
multiplier effects (i.e., demand-led growth). This extraincome gives rise to further
rounds of increased demand and associated income effects, and so on through further
rounds of expenditure. Such general equilibrium responses are captured by so-called
socia accounting matrix (SAM) multipliers with market prices being unaffected by
changes in demand.

(i1) Markets clear through prices: At the other end of the spectrum lies a view of the

economy characterized by full capacity so that extrademandsresult in priceincreases



which bring about an appropriate reallocation of resources between sectors and
consequent supply changes but no further income effects. For given demand changes,
the more mobile are factors in and out of a sector then the smaller the price change
required to bring forth the necessary supply responses. An extreme case is where
factors are sector specific and fixed in supply so that prices increase but quantities
supplied remain unchanged.

Ingeneral, thefirst set of model s generate much higher (and positive) indirect effectsthan the
second set. In between (i) and (ii) one has an economy with surplus resources in some
sectors but with other sectors characterized by full capacity. The existence of international
trade provides another "leakage" which may reduce multiplier effects or result in general
equilibrium being restored through changes in factor prices rather than through commodity

prices.

Since we are concerned primarily with the indirect welfare effects arising from the need to
domestically finance the transfer program, the model we use to identify these assumes that
markets clear through prices. Given the structure of the economy, the general equilibrium
welfare impacts will aso depend on (i) the existing structure of taxes and subsidies
(including price controls) on commoditiesand factors, and (ii) how thetransfersarefinanced
(i.e., which combination of taxes or subsidies are changed). We ssimulate a number of
aternative financing arrangements with the program being financed either by reducing
existing subsidies or by increasing value-added tax (VAT) rates differently. In redlity the
programwas delivered only to rural areasand financed by areductionin subsidies. Inorder
to address the issue of program expansion to urban areas, we also simulate an aternative
programwhich isdelivered to both rural and urban areas and isfinanced by both areduction
insubsidiesbut also by anincreasein VAT rates. Aswiththeinitial ssimulation we consider

anumber of aternative VAT structures.



In order to identify the general equilibrium effects identified above, we use a computable
general equilibrium model (CGE) for Mexico - the structure of this model is explained in
detail later. We use atwo-step approach. First the transfers are fed into the model and we
consider aternative market structuresand budget-closurerules. Thentheresultingdirect and
indirect income effects, as well as the price changes, are taken from the CGE and, together
with disaggregated household data, are used to cal cul ate theimpact on social welfarewithin
the standard theory of social welfare.* In Appendix A we show that the welfareimpact (dW)
can be calculated as:

2, D] (1)

dw = §, $"Y"[ ("% N&

where y" is total income of household h, $" is the socid vauation of extra income to
household h, (" and N" are the proportionate changes in household income brought about by
the direct transfers and indirect income effects respectively, D;the proportionate changein
the price of commodity i, 2," is the share of expenditure on commodity i in the total
expenditure of the household, and we use the condition p.x"=y". Thetermin bracketscan be
interpreted as the proportionate changein real incomes (i.e., nominal incomes minus a cost-
of-living index). These proportionate changes are outputs from the CGE model and are then
applied to household-level data

In order to apply the above approach, one needs to specify the term $". This can be
calculated as:

$" T (yMyh):

where y* isthe income of areference household (for which $¢=1) and , can be interpreted

as an "inequality aversion" parameter with concern for inequality increasing with ,. For

! See Dréze and Stern (1987) for a more detailed and complete description of such a model.



example, with ,=0 all welfare weights take the value unity so that extra income to al
households is considered equally socially valuable. With ,=1, the social value of extra
income to ahousehold with twicetheinitial incomeof k isconsidered only ashalf associaly
valuable as extraincome to k. Thiswelfare weight decreasesto aquarter when ,=2 and so

on.

In Appendix A we also formally decompose the indirect welfare effects into three
components: the redistribution, reallocation and distortionary effects. Thelatter two effects
can be interpreted as efficiency effects. Here we present avery simple model which helps
to bring out the main points and to motivate the results presented later.? The welfareimpact

of the program can also be written as:

dw " 3, $"dm" & 8 3, dm" 2

where dnt" is the direct cash transfer to household h, 3,dnT is the program budget, $" the
social valuation of this transfer, and 8 the social cost of raising the money to finance these
transfers(or the so-called " cost of publicfunds®). Thefirsttermonther.h.s.isthenthedirect
welfare impact of the program and the second isthe indirect welfare impact of the program.
The sign of the indirect effect is determined by the sign of 8. If the government is
unconcerned about income distribution (e.g., either because incomes are already equalized
or ,=0) then$"=1(=$) for al households. If, in addition, thetransfers (and other government
revenue needs) are financed by non-distortionary lump-sum taxes then we have $=8=1. The

program then resultsin no overall change in welfare.

However, if thetransfershaveto befinanced by introducing distortionary taxesthen we have

$=1 and 8>1 so that the net welfare impact is negative due to an indirect distortionary effect

2 See Coady and Dréze (2000) for a more detailed discussion of the literature on optimal
taxation.



capturing the so-called "deadweight losses’ associated with taxes. If distortionary taxes
already existed then the sign of 8 will depend on whether these were optimally set or not and
which taxes (subsidies) are increased (decreased) to finance the program. If initially taxes
were set optimally then 8>1 and welfare decreases.® If instead the program is financed by
theremoval of distortionary subsidiesthen 8<1 and welfareincreases. If initially taxeswere
not set optimally then 8>1 (8<1) if the program is financed by raising taxes which were
initially too high (low). In the presence of an inefficient tax structure one also gets
reallocation effects if income elasticities differ across those receiving and financing the
budget. For example, if the poor (who receive transfers) have arelatively high propensity
to consume highly taxed commodities from extraincome then thiswill decrease8 reflecting

the lower net revenue cost of the program.

Evenif thetwo efficiency effectsare zero, 8 can still differ from unity if income distribution
issub-optimal. If, insuchasituation, theincidence of taxationfallsonrelatively low-income
(high-income) households then 8>1 (8<1) reflecting a higher (lower) social cost of raising
revenue. Thebdief that 8<1 isobvioudly the central motivation for the program inthefirst

place.

We are interested in determining the overall welfare impact of the actual transfer program
but also in comparing across alternatives. The actual program is the transfer program
financed by a reduction in food subsidies. The aternatives reflect alternative financing
scenarios, namely, alternative reforms of the VAT system. In order to motivate the manner
in which we present our results, it is useful to rearrange equation (2). Since the direct
welfare impact is common across al (i.e., the actual and aternative) programs, one can
equivalently compare the welfare impacts by comparing the benefit-cost ratios of programs
defined as:

3 Optimal taxation requires that, for all taxes under the control of the policy maker, the
deadweight loss from raising extra revenue (i.e., 8) is equalized across dl tax instruments.



3,$"dm" _ 3, $""" 8,

2j / - " —
8 3, dm 8]- 8j

where 8; isthe social cost of raising the revenue to finance the program (i.e., one for each of
the actual and alternative financing strategies, j), **" is the transfer received by household h
as a proportion of the transfer budget, and 8; is a weighted average of household $s since
34"'=1. Onecan asointerpret 8y as the welfareimpact of the direct transfers and 8; asthe
welfare cost of theindirect incomeeffects.* In principleone should choosethe programwith
the highest 2;>1, i.e., conditional on benefits exceeding costs one choosesthe program which
exhibits the lowest social cost of delivering these benefits. Or, in other words, 2; is the
social returnto every dollar raised to finance the program. Later we present resultsfor 8p,
8;, and 2;.

Rather than focusing on welfare as above, aternatively one could use poverty measures as
welfare indicators with welfare weights associated with househol ds above the poverty line
being zero. However, while poverty measures are auseful devicefor tracking and drawing
atention to the extent of human misery, it is unlikely that our socia objectives are as
precisely defined assuch anindicator suggests(e.g., withaweight of zero to householdswith
one peso more than a household on the poverty ling). This aspect of poverty measures
manifestsitself partly through the continuous debate regarding whereto draw the poverty line.

In any case, choosing high values for , (e.g., in the range 2 to 5) probably adequately

captures concerns for poverty since the social welfare function converges towards the

4 Strictly speaking these are marginal welfare effects so that the total welfare effects are
derived as (8,-8;) times the program budget. The term 8, is analogous to what is commonly
referred to as the distributional characteristic of policy instruments or programs (Feldstein, 1974).
In our case, asimplicit in equation (1), we can also think of the direct and indirect income effects of
the program as two separate programs (or program components) which can be evaluated separately.
It is also straightforward to show that 8.=""8,+(1-'")8, where 8; is the welfare impact of the full
program, 8, is the welfare impact (or distributiona characteristic) of the indirect program
component, and " is the share of the direct income transfers in the total (i.e., direct plus indirect)
income effect of the program. One can also easily show that 8,="'8;.
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Rawlsian maxi-min function which focuses solely on the welfare of the lowest income group
(whichcould, of course, be defined asthose bel ow the poverty line). Our preferred approach
isthusto choose aternative vauesfor , and exploretheimplicationsfor our policy analysis.
This approach can be viewed as setting the poverty line at the highest income level. For
completeness, though, we will aso document the impact of the transfers on the various

poverty measures (i.e., the headcount index, the poverty gap, and the severity index).

In the next section we give a detailed description of the CGE model used to generate our
results. We then present a description of the levels and distribution of welfare before the

transfers are implemented. Thisisfollowed by an analysis of our results.

3. THE CGE MODEL

Inthis section we discuss the nature of the CGE model which isused to simulate the general
equilibrium responses to the program.® We start by describing the database which linksthe
various sectors of the economy and determines the channels through which the genera
equilibrium effects work. We then discuss the way in which factor and product markets
operate and interact to determine how equilibrium is restored after the program is
implemented. This is followed by a brief discussion of the various policy simulations
undertakenin the subsequent section, concentrating mainly on the nature and magnitude of the

resulting sectoral and macroeconomic flows.

® See Atkinson (1987,1992) and Deaton (1997) for a more detailed discussion on these
iSsues.

® This model builds on the work of Harris (1999).
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3.1 The Database and SAM

The CGE model used inthisanalysisrelieson asocia accounting matrix (SAM) of Mexico,
based on 1996 data’. The SAM accounts for all income and expenditure transactions of all
sectors and ingtitutions in the national economy, and thus serves as the underlying data
framework for the CGE model®. The datawerefirst collected asanational SAM, whichwas
then divided into 5 regions. The model is able to capture differences among the regionsin
terms of production and consumption patterns, in a“top-down” approach: rather than having
complete regional SAMs, the model regionaly disaggregates the nationa SAM only by
production and factor markets as well as households.

The model includes four rura regions, North, Central, Southwest and Southeast, which
produce only primary agricultural products®. Thereis one “nationa” urban region, which
comprisesall of the urban areas of Mexico, regardless of geographical location. The urban
area produces processed agricultural goods and other goods and services. Appendix Table
1 shows which states are in each rural region. Generally, the North region produces more
high-valued agriculture, in particular fruits and vegetables, much of which is exported.
Agriculture production relieson moreirrigated land use, and households are wealthier. The
Southeast region is poorest, more of the land used is non-irrigated, and there is less

commercial farming. The Central and Southwest regions are a mixture of thefirst two, with

"The data used in constructing the SAM include: “ Sistema de Cuentas Nacionales de
México,” INEGI, 1996, for national accounts data and other macro data; Informe Anual, Banco de
México, 1996 for macro data; SAGAR, 1996 for data on crop yields and land utilization; Encuesta
Nacional de Ingresosy Gastos de Hogares, INEGI, 1994, for household income and expenditure
data; GTAP database for import and export data. The input-output coefficients come from a 1985
input-output table.

8For a detailed discussion of SAMs, see Pyatt and Round (1985).

9The definition of "rural" used in this model is somewhat different from the standard. Here
we use an urban-rural cutoff set at 15,000 individuals.
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arange of subsistence and commercia farming and agricultural technology. Thesetwo areas

also produce the largest amounts of basic grains and beans.

The SAM and CGE model permit the regionalization of agriculture. Each rural region
produces 6 agricultural activities: maize, wheat, other grains, beans, fruits and vegetables,
and other crops. The models allows for multiple production activities to produce one
national commodity. For example, al four rural regions produce the maize activity, which
is supplied to a single national maize commodity market. Thus there are 24 agricultural
activities but 6 agricultural commodities. A given sector’s production is differentiated
among the regions according to output levels and technology (in terms of factor and input
usage). Thelivestock/forestry/fishery sector isnot regionalized, dueto datalimitations. The
urban region produces all other goods, including processed agricultural goods. Appendix
Table 2 lists the sectors used in the model.

There are 4 types of non-agricultural labor: professional, white-collar, blue-collar, and
unskilled/informal (referred to in this paper as unskilled), and four agricultural labor
categories, differentiated by region. Theagricultural activitiesemploy only agricultural |abor
and non-agricultural activities do not use any agricultural labor. Each rural region usestwo
types of land, irrigated and non-irrigated, for atotal of 8 land types. There is one capital
category, used by al sectors. The model may be thought of as medium-term in nature, since
labor is mobile across sectors, but capital and land are not.

Each region has 3 households, defined as poor, medium or rich according to the income
tercile into which they fall.! The delineation among the categories comes from national data.
In this way, distributional impacts of different scenarios can be observed among income
groups as well as among the regions. The rura regions get labor income from all 1abor
types, distributed according to national survey data. Poor rural households receive 45% of

the agricultural returnsto dry land in their region, while medium rural households receive
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55% of dry land income. All of theirrigated land payments go to the rich households. The
land returns (to dry land) for the livestock/forestry/fishery sector are split among the medium
and rich rural households. Rural households also receive capital income indirectly through
enterprises. Thisincomeiscal culated astheresidual betweenincomeand expenditure. Urban
households do not receive any income from agricultural 1abor; the other labor categories
distribute paymentsto the househol dsaccording to sharesgivenin the national survey. Urban
households do not receive any land income and, liketheir rural counterparts, receive capital

payments via the enterprise account.

Household consumption patterns also come from the survey data. Rura households have
home consumption of the agricultural goods produced in their respective regions; all other
goods are bought on the national market. All households save according to parameters
estimated from household survey data.

The government and the enterprise account already aluded to are the other domestic
ingtitutions in the SAM. The government, which is national, collects seven types of taxes. a
value-added tax, aproducer tax, an export tax, asalestax, an import tariff, apayroll tax and
an income tax. It receives transfers from the rest of the world and provides transfers to
households and enterprises. Therest of theworld account providestransfersto households,

buys Mexico’s exports, and sellsitsimports.

With the data for the SAM coming from so many disparate sources, it is not surprising that
itsinitial constructionwasneither balanced nor consistent. The SAM wasthereforebalanced
using maximum entropy techniquesto incorporate prior knowledgein aconsistent way.° In
Appendix Table 3 we present some useful summary statistics of thedataused intheanalysis.

10 For discussion on this technique, see Robinson et al (1998).
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3.2 Description of the CGE Model

The computable general equilibrium model used in this study followsthe sectoral and socio-
economic structure of the SAM described above. The CGE model isneo-classical in spirit,
with agents responding to price changes. The model isWalrasian, determining only relative
prices. Product prices, factor prices and the equilibrium exchangerate are defined relative
to the consumer price index, which serves asthe price numeraire. The country is®“small” in

the sense that it takes world prices as given.

The production technology isanested function of constant el asticity of substitution (CES) and
Leontief functions. At thetop level, domestic output isalinear combination of value added
and intermediate inputs. Value added isa CES function of the primary factors of production
(the land types, labor types and capital mentioned above) and intermediate input demand is
determined according to fixed input-output coefficients. The commodity output is a
composite of different activities, which are imperfectly substitutable: thus this framework
allows multiple activities to produce one commodity, as discussed in the SAM description.
Producers decide to supply their output to either the export or domestic market according to
a constant elasticity of transformation (CET) function, which permits some degree of
independence from international prices. The composite consumption good isaCESfunction
of imported and domestically produced commodities. This aggregation, known as the
Armingtonfunction, permitsimperfect substitutability, and therefore, two-way trade, between
imported and domestically produced goods.

Households receive income from factor payments (land, labor and capital payments) net of
factor taxes, government transfers, and transfers from the rest of the world. They consume
goods according to alinear expenditure function (LES), purchasing goods from the market
aswell asfrom home production (inrura areasonly). They also pay taxeson their monetary

income and save a share of their total income. Enterprises serve as the conduit between the
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capital factor account and the other institutions (households, government and rest of the
world). They receive capital income minuscapital paymentsto therest of theworld, aswell
as government transfers. Enterprises transfer that payment, net of depreciation and taxes, to
households. Government income is the sum of all taxes: direct taxes on households and
enterprises, value-added taxes, producer taxes, import tariffs, export taxes, social security
taxes and sales taxes. The government consumes commodities according to fixed shares
(given in the SAM) and also spends money on producer subsidies, transfers to domestic

institutions, and transfers to the rest of the world.

Macro closurerefersto thefour macroeconomic accountswhich must bebalancedinthe CGE
model: the current account with the rest of the world, the government account, the savings-
investment account, and the factor markets. In each condition, there are variables which
serve to equilibrate the equation. The current account can be balanced by either the foreign
savings variable or the exchange rate. This study chooses the latter, so that the welfare
analysisisnot based on changesinforeigninflows. The choiceof government budget closure
will depend on the smulation being performed; in all cases, government savings (or
dissavings, as the case may be), will be held fixed, aswill real government spending. One
of thetax instrumentswill be freeto adjust to keep government savingsat its base-linelevel.
This will alow us to perform government budget-neutral experiments without having
government purchases of goods and services affect the welfare analysis. Similarly, in the
savings-investment balance, real investment will be held fixed, and the marginal propensity
to save equilibrates the account. In the factor market equilibria, either afactor isimmobile
and the wage can vary across sectors or the factor isfree to move and the wage fixed across
sectors. Here, labor ismobile and capital isfixed. Land ismobile across the sectors within
itsregion.

The above gives ageneral description of the model structure. In Appendix B we present a

more detailed discussion of a number of important features of the model, namely, the
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Armington treatment of imports, the price equations, and the LES consumption behavior.

Appendix C contains a complete listing of the CGE equations.

3.3 General Equilibrium Simulations

In this section we briefly discuss the impact of each PROGRESA experiment on
macroeconomic, sectoral and regional flows. Two different types of simulations are
performed with the CGE model to experiment with different ways of raising the money
needed to pay for the current PROGRESA transfer program. In thefirst, consumer subsidies
areremovedto financethetransfer. The second set of simulationsexperimentswith different
types of value-added tax (VAT) reforms. A third set of ssimulations tests the possibility of
expanding the current program into urban areas. In this set, both urban and rural poor
households receive an extra government transfer equivalent to 30% of their income, which
isfunded by a combination of decreased subsidies and different types of VAT reforms.

In the base-run, the government deficit is $12 billion.* The CGE model is programmed to
keep this number congtant. 1n each smulation, the method of “closing” the budget must take
into account the general equilibrium consequences of thetransfer. For example, athoughthe
direct cost of the PROGRESA programis$57 billion, it may bethat increased (or decreased)
tax revenues from the second-round effects of the transfer decrease (or increase) the amount
of revenue the government needsin order to keep its budget constant. The model adjustsfor
this through one of the equilibrating tax variables, specified below. The results (i.e.,
proportional income and price changes), used for our following discussion of the channels
through which general equilibrium effectsflow under the various scenarios, are presentedin

Table 1. Table 2 givesthe resulting changes in factor prices and the exchange rate.

“Note that we will follow the convention of using "$" to signify Mexican pesos.
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Subsidies

In the base run of the model, subsidies on Manufactured Maize, Manufactured Wheat and
Dairy Manufacturing imply a consumer subsidy on these goods of 25%, 20% and 20%,
respectively*?. These subsidies cost about $58 hillion, so their removal can be used to
finance the PROGRESA transfer. In the experiment, the income tax, whichismodeled asa
lump sum tax, serves as the equilibrating variable for the government budget and it falls
dightly. Removing the distorting subsidies causes a dlight improvement in the
macroeconomic accounts, with consumption increasing three-quarters of apercent and GDP

and absorption rising by one-half of one percent.

Atthethemicrolevel, thedecreased subsidiesdirectly lead to decreasesin production of the
formerly protected goods, and as a consequence, the output of their intermediate goods
(raw Maize, Wheat and Livestock, in particular) also falls. This causes resourcesto shift
to the other agricultural goods, and in fact, overall agricultural output increases because
resources are now allocated more efficiently. Asaresult, there is downward pressure on
most agricultural factorsof production— theexceptionsare agricultural labor inthe Central
region, where the labor-intensive Beans production experiences alarge increase in output,
and irrigated land in the Southeast region, whereOther Cropshasarelatively larger increase
inoutput. Thefact that most rural factors now receive lower paymentsexplainsin large part
the declinein non-benificiary rural householdincomeaswell aswhy beneficiary households

end up receiving less than the full amount of the income transfer.

The urban area's production contracts by ¥z percent point as aresult of the policy. Thisis
mainly due to the decrease in production of the processed foods which were formerly

121 1996, the base year of the model, most consumer subsidies had already been abolished.
This model augments the subsidies on these three goods in an attempt to recreate the pre-reform
environment and show the effects of removing those subsidies in order to pay for the PROGRESA
transfer, as did occur in redlity.
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protected. Thus, all urban factors of production receive lower payments, which leads to a
decline in urban household incomes. This aso negatively impacts rural households due to

their reliance on urban factor income.

Vaue-Added Taxes

The base data has three levels of the value added tax (VAT)®: all raw agricultural goods,
processed agricultural goods, and food have a VAT rate of zero; the "middle’ VAT rateis
imposed on Light Manufacturing, Intermediate Goods, and Professional Services at 5%
and the "high" VAT rateis on Capital Goods, Consumer Durables, Construction, and
Commerce, Trade and Transportation, equalling 10%. The VAT isadjusted in five ways
to raisetherevenue needed to fund the PROGRESA transfer. Inthefirst experiment (PVAT),
the VAT israised proportionally on all goods, which causesthemiddle VAT rateto increase
to 7.3% and the higher rate to increase to 14.6%. Next, the VAT isincreased only for those
goodswith the upper rate, risingto 16.1% (HVAT). Thirdly, theVAT isincreased and made
uniformfor thegoodswhichinitially had aV AT imposed on them, with theresulting new rate
equal to 11.4% (TVAT). Then, the VAT isincreased and made uniform for the goodswhich
initially had either zero VAT or the middle rate, so that these goods are now subject to a
7.2% VAT, whilethe high VAT rateremainsat 10% (BVAT). Findly, the VAT isadjusted
so that it isuniform for all goods, including the ones which were previously exempt, for a
single VAT rate of 8.3% (SVAT). See Table 3 for asummary of these experiments.

Two of the VAT experiments dightly improve the macroeconomic indicators, namely, the

uniformincrease of the zero and low VAT goods (i.e., BVAT), and the uniform increase of

13These data do not reflect actual VAT rates because they are imposed on composite
production goods, the individual components of which may have different rates and may include
exports (which are zero-rated). Thus the rates must be interpreted as average VAT rates for these
aggregated sectors.
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all goods (i.e.,, SVAT). The resulting VAT structures from these experiments are less
distorting than the other experiments. On the other hand, because these two VAT changes
increasethe VAT rateon agricultural products, agricultural factors of production suffer from
lower returns. For example, when the VAT is made uniform for all activities, agricultural
wagesfall by between 7.6% to 8.9%, and land returnsfall by between 8.2% to 10.6%. This
then dampens the income gains to recipient households, by about 5.5% to 6.5% percent in
either experiment. Theincreaseinthe VAT for the sectorswhich originaly had alow VAT

decreases paymentsto the urban factors, which hurts both urban and rural household income.

The other three VAT experiments are more inefficient, as evidenced by the dight declinein
macroeconomic indicators. However, since raw agricultural production and processed
agricultureisnot taxed, theincreased demand for these productsrai sesthe agricultural wages
in all three experiments. This does not imply that beneficiary household incomes increase
beyond the transfer payment, because of their reliance on urban factor income. The VAT
lowers urban wages by more in these scenarios, because urban sector production is harder
hit, and this negatively impacts all rural households, including the beneficiaries. However,
their incomechangesare still higher thaninthetwo VAT simulations mentioned above. And,
as expected, urban households see even greater decreases in their income with the more
distorting VAT systems, sincethe VAT rates are now higher for the goods from which they

receive factor income.

Rural and Urban PROGRESA

In the third set of experiments, the PROGRESA transfer is expanded to urban poor
households. Inthese smulations, all poor households in the model receive an extraincome
transfer from the government, equivalent to 30% of their initial incomes. The extra cost to
the government of extending the program is about $54 billion. Thislarger programis paid

for by eliminating the subsidies and increasing the VAT collection, using the same VAT
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combinations asabove. Theresulting VAT tax ratesare presented in Table4 and thenomina

income changes are presented in Table 5.

To some degree, the results echo those of the VAT simulations described above. Because
of the extraincrease in income to urban poor households, who constitute alarger percentage
of the whole population, there is a positive impact on the macroeconomic indicators in al
cases. Itismost favorablefor thelessdistorting VAT (BVAT and SVAT) systemsasbefore,
with GDP increases of about 0.6% for both experiments. Asin the earlier experiments, in
these two cases, the imposition of a VAT on agricultural goods hurts agricultural wages,
which has a greater impact on the incomes of rural poor. At the same time, the urban target
group aswell asthe other urban househol ds have better incomeswith thelessdistorting VAT

programs, since the urban factors as awhole bear arelatively lower share of the VATSs.

4. THELEVEL AND DISTRIBUTION OF WELFARE BEFORE THE
PROGRAM

Inthis section we present avery brief description of the spatial distribution of social welfare
inMexico prior to thereformsunder consideration. Thiswill provideareference point from
which to evaluate the impact of the reforms on social welfare. Our analysis uses the 1996
nationally representative household survey data (ENIGH96): our indicator of welfare is
adult-equivalent household per capitaexpenditure (henceforth referred to as consumption or
income) denoted by y.

Itisuseful to think of welfare (W) as being the product of the mean level of consumption, L,

and some measure of inequality, I, asfollows:

W=u(-1)
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where W isincreasing in mean consumption but decreasing in theindex of inequality. This
formul ation capturesthe standard notion of atrade-off between efficiency andinequality, i.e.,
we are willing to trade-off alower mean for a more equal distribution or vice versa. The
willingness to trade-off can be captured by the inequality aversion parameter, ,, utilized
earlier. A higher value of , implies that we require a greater increase in mean income to
compensate for agiven increase in inequality. Alternatively, for a given mean income, W
decreases the more unequa the distribution around the mean. For our measure of inequality

we use the Atkinson index which has abasisin standard welfare theory.

To be comparable and consistent with our CGE analysis, we group households into five
regions. (1) North, (2) Central, (3) South West, (4) South East, and (5) Urban. The
distribution of al households across regions is presented in Table 6. One can see that over
one half of the population live in the urban areas and Urban's even higher share of total
income is consistent with a higher productivity of labor. Urban and North have the highest
meanincome with South East having thelowest. However, thesetwo wealthier regionsalso
have the most unequal distribution of income. Notice also that their inequality ranking
switches as we go from 1(0.5) to 1(1), consistent with income in North being especially
unequally distributed at the lower end of the distribution. Decomposing by region, we found

that differences in mean incomes across states account for only around 15% to 20% of total

14 See Atkinson (1970) for details, and also Deaton (1997) for a useful discussion on this
approach. This Atkinson index can be writtenas | =1 - (y,/ W), wherey, is the "equally distributed
equivalent income", i.e., the amount of income which if distributed equally would result in the same
level of socia welfare as the existing distribution of income. Since social welfare is decreasing in
inequality we have y.<p, with their ratio decreasing the greater our aversion to inequality (i.e., the
higher ,). Soy,aready encapsulates the concern for unequal distribution. For this reason, | is
often referred to as an "index of waste" since it captures the amount of social welfare lost through
not having an equal distribution of income. The index takes the value zero either when incomeis
equally distributed (with everyone having mean income so that y, = 1) or when we are unconcerned
about the distribution of income (i.e., , = 0), in which case socia welfare is adequately captured by
focusing only on mean income.
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income inequality (with thisproportionincreasingin ,) indicating asubstantial inequality of

income within regions.®®

The above pattern of mean income and inequality hastheimplication that our spatial ranking
by welfare can in principle depend on our aversion to inequality. However, in the present
case, it is fairly obvious that the differences in means will dominate the differences in
inequality levels (over plausible valuefor ,) with theresult that the ranking by mean income

gives simultaneously the welfare rankings. Thisisindeed borne out by our welfare index.

For completeness, weal so present abrief "poverty profile” for Mexico. Althoughwe expect
this profile to mimic the welfare discussion above, it is useful also to have a picture of the
distribution of poverty since later we are essentially using the poverty criterion as our
"targeting rule" for determining who gets transfers and who does not. In this sense, we are
using thepoverty analysisina'positive" asopposed to a"normative" manner. Assuming that
onethird of Mexicansare "poor", we identify poor households as those in the bottom tercile
of theincome distribution. Since this may be viewed as arelatively generous poverty line,
we describe poverty using arange of indices which capture varying degrees of aversion to
the "severity of poverty". By construction, the national headcount index (i.e., the percentage
of householdsfalling below the poverty line) is 33.3%, athough this can vary by region, and
by designwill be affected by the reformsto beanalyzed below. Weal so present the"poverty
gap" which (unlike the headcount index) measures the depth of poverty and, if multiplied by
the poverty line, indicates the increase in mean income required to eliminate poverty
completely. This should of course be interpreted as the minimum required since the
elimination of poverty with this"budget" would also require it to be "optimally" allocated
(e.g., with zero "leakage" or "under-coverage") and, even then, it ignores any deadweight

15 The Atkinson index is not additively decomposable. However, the same pattern is
displayed by other decomposable inequality measures such as the Theil index and other members of
the general entropy family of inequality indices. See Cowell (1995) and Kakwani (1980) for
detailed discussion of dternative indices of inequality.
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losses (or incentive effects) associated with the policy instruments used to transfer income
and to finance these transfers. Finally, we also present the "severity index" which attaches

agreater weight to households the further they are below the poverty line.'®

Using this relative poverty line (which comes out at just below 657 pesos in terms of
household per capita adult equivalent consumption), we categorize households as poor and
non-poor. Thedistribution of poor householdsacrossregionsispresentedin Table 7. Using
the headcount ratio (i.e., the proportion of households classified as poor) we find that
whereas only 18% of urban households are classified as poor, nearly 29% of the poor are
found in urban areas. Within rural aress, over half of households in both Central and South
East are classified as poor and just over 53% of the poor are found in thesetwo regions. So
athough arelatively high percentage of rural households are poor, thereisstill asubstantial
number of poor located inurban areas. Thisisimportant since, inthereformsto beevaluated
below, the poverty alleviation budget will for the most part be targeted only to rural aress,
athoughwewill eventually also analyzetheimpact of extending the programtoincludeurban

areas.,

Thetotal poverty gap comes out at 76 pesos per household (or 5.3% of aggregate income)
so that a 5.3% increase in mean incomes, with the proceeds allocated optimally over only
poor households, would be required to eliminate poverty completely.'” Thiscomparestothe
poverty aleviation budget which constitutes around 2% of total income in the case of the
rural program and 3% when the program is expanded to include urban areas. Alternatively,

the alleviation of poverty would require an optimal lump-sum transfer from the non-poor

16 See Ravallion (1988) and Deaton (1997) for a more detailed discussion of these indices.

" These are crude measures in that household size may vary by income level. For example,
if the poor have larger families then these numbers would be an underestimate of the percentage

poverty gap.
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(who account for 90% of total income) equivalent to 5.9% of their income.*® Over 81% of
thisgap isconcentrated in rural areas, especialy in the Central and South East regions. The
"poverty shares’ of these two regions (and of South West) increase in moving from the
poverty gap to using the severity index, suggesting that the poorest households are also
located in these rural areas.

5. SIMULATIONSAND RESULTS

Inthissectionwevery briefly describe our policy simulationsand then eval uate their impacts
onwelfare. Asmentioned earlier, thisinvolvestaking theindirect welfareimpactsfrom the
CGE andysis and superimposing them on the household-level data. We simulate two
different programs: (a) the actual program which givestransfersto therura poor, and (b) an
expansion of the program to include the urban poor.

5.1 TheRural Program

The programis modeled as a poverty aleviation program which transfersincome to " poor"
householdsin rura areas, equivalent to a30% increase in their nominal incomesand 2% of
GDP. Thetotal welfareimpact of such aprogram will depend on how it isfinanced and we
consider a number of aternatives. The actual source of finance is the elimination of food
subsidies. Theother alternatives considered involve variousreforms of the val ue-added tax
(VAT) system. Thepresent VAT system ismodel ed as having threerates. 0%, 5%, and 10%

18 Obvioudly thistax should not be collected from those sufficiently near the poverty line that
payment of the tax would push them into poverty. Also, in practice governments have to resort to
"distortionary" tax instruments which would tend to require a higher tax rate (reflecting the
substitution of households away from taxed activities). These, and other such issues, are addressed
by our analysis below.
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on agriculture/processed foods, light manufacturing/ intermediate goods, and consumer
durables/capital goods respectively. We consider the following alternatives to finance the
program:

(i) Proportional Increase(PVAT): inal VAT ratesto 0%, 7.5% and 15%, respectively.
(i) Increase High Rate (HVAT): from 10% to 16%.

(iii) Uniform Top Rate (TVAT): with the top two rates made uniform at 11%.

(iv) Uniform Bottom Rate (BVAT): with the bottom two rates made uniform at 7%.

(v) Uniform Sngle Rate (SVAT): with an 8.3% rate on all goods.

The basic approach isto comparethe social costsof raising the necessary revenueto finance
the program (the "cost of public funds’, 8;) with those of the actual financing instrument, i.e.,
the elimination of food subsidies, as well as with the program benefit (i.e., 8p).

The results of our simulations are presented in Table 8. We start by comparing the cost of
public fundsacrossalternativefinancing packagesfor ,=0, i.e., whereweareconcerned only
with the efficiency aspects of the program and not with its impact on the distribution of
income or poverty. Itisclear that, from an efficiency perspective, financing the program by
reducing subsidiesdominateswith the cost of raising $100 being only $62. Thesesubstantial
gains result from the elimination of a highly distortionary subsidy. But two of the VAT
aternatives, i.e.,, SVAT and BVAT, aso result in welfare gains, with the cost of raising
$100 being $95 if financed by a move to asingle uniform VAT rate or $97 if financed by a
movetowardsauniform VAT rateinthe place of thebottom two rates. These efficiency gains
arise from the reforminthe VAT structure. In general, theinefficiency associated with atax
system is minimized by having relatively higher rates on commoditieswith relatively low

own-priceelasticitiesof demand.'® Sincebasic food itemstend to havelow price€elasticities,

19 We are implicitly assuming that cross-price elasticities are zero or sufficiently small asto
make this genera rule of thumb valid. See, for example, Coady and Dréze (2000) and Myles
(1995) for more detailed discussion.
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shifting taxes towards these commodities will tend to increase welfare and this is what
happens in both the case of SVAT and BVAT. Our resultstell usthat the gainsresulting from
thus reforming the VAT structure outweigh the welfare losses from the higher average rate

required to finance the program.

The other VAT dternatives considered all have a cost of public funds greater than unity,
ranging between $105-$107 per $100 of revenueraised. All of theseinvolveanincreasein
the VAT rates of one or both of the top two VAT rates and the commodities falling within
these rates tend to be the most price elastic. These welfare losses mean that, in the absence
of any social value being attached to any improvement in the income distribution, such a
program would be welfare decreasing. However, not only are distributional concerns the
motivating force for the program in the first place, but they also tend to be the motivation
behind tax structures which exhibit high tax rates on low price-elastic luxuries typically
consumed disproportionately by higher-incomehouseholds. Therefore, any evaluation of the

program should explicitly address thisissue.

Introducing distributional concernsinvolvesanalyzing theresultsfor valuesof ,>0. Thecost
of public funds for a number of financing instrumentsis presented in Figure 1A: in order to
avoid clutter wefocuson only three of the VAT dternatives, i.e., the most inefficient system
(HVAT) and the two most efficient systems (BVAT and SVAT). Thefirst thingto noticeis
that once we introduce even alittle concern for income distribution (e.g., ,=0.5) the cost of
raising a peso becomes substantially less than one peso for al financing instruments. This
reflects the fact that the indirect income effects are distributed in favor of the poor at the
expense of the non-poor. The second thing to noticeisthat the relationship between the cost
of public fundsand , is U-shaped, with the former beginning to rise after ,=1. Eventualy,
at around , =3, the cost of public funds goes above unity. Thispattern indicatesthat although

the poor as awhole benefit from the indirect effects, the poorest of the poor do not, and the
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greater the weight we place on the income of the poorest the higher the social cost of raising

revenue through the dternative VAT instruments.

Introducing distributional concerns into the analysis also changes the ranking of VAT
instruments. Thisisbrought out in Figure 1B where we plot the cost of public fundsfor ,=0
to ,=3. At ,=0 the cost is highest for HVAT and lowest for SYAT. However, by ,=0.5
SVAT isreplaced by BVAT astheleast costly aternativeand by ,=2 SVAT replacesHVAT
as the most costly dternative. Therefore, although SVAT isthe most efficient form of VAT
financing it becomes the least attractive form of financing when one has a high degree of

aversion to inequality or severe poverty.

Although the cost of financing the program through reducing subsidies follows the same U-
shaped pattern, it remains the most attractive form of finance throughout. In fact, for higher
valuesof ,, it also appears to be the least regressive form of financing. Thisisbrought out
clearly in Figure 2 which shows the benefit-cost ratios (BCRS) across the instruments
discussed above. The higher the value of , the more attractive subsidy reductions look
relativeto VAT financing. But eventhe BCRsfor VAT financing increase with , reflecting
the targeting of the transfers at poor households. This brings out one of the main attractions
of the program, i.e,, the fact that it is very efficiently targeted. More generaly, it indicates
the potentia return in welfare terms from introducing a more efficiently targeted transfer
program. The presence of such a program enables one to design amore efficient tax system
by lessening the need to trade-off efficiency goalsagainst equity objectives, e.g., by reducing
the need for high subsidies or high taxes on price-elastic luxuries which exist for equity

reasons.
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5.2 TheRural and Urban Program

We now address the issue of the expansion of the program to include the urban poor and the
need to generate higher revenue to finance these extratransfers. Thetotal transfersto poor
households(i.e., rural and urban) now constitute 3% of GDP, i.e., a50% increaseontherural

component. Thisis financed by the elimination of food subsidies combined with one of a
number of alternativereformsinthe VAT system. The VAT dternatives considered are the

same as those outlined earlier.

Table 9 presentstheresultsfor thisexpanded program. Noticethat for ,=0thecost of raising
aunit of revenue islessthan unity, i.e., there are efficiency gains associated with all of the
financing alternatives. Thisreflectsthecombinationof VAT financing with financing through
the elimination of food subsidies. Asabove, the cheapest forms of finance are the movement
to a single uniform rate (SVAT) and to a uniform rate at the bottom end of the structure
(BVAT). Theleast efficient form of financing is also again financing through increasing the
top rate (HVAT). The profile of these alternatives for various values of ,>0 are presented
in Figure 3 where they are compared to those associated with subsidy financing of the rural
program. The same U-shaped pattern emerges for the same reasons. But the cost of raising

aunit of revenue is always higher under the expanded program.

Turning to the benefit side, Figure4 comparesthewelfare benefitsarising fromthetransfers
across the two programs. We can see that at low levels of , the two programs produce
similar welfare impacts per unit of revenue transferred. However, for higher values these
benefits are higher for the rural program. This reflects the relatively greater severity of
poverty inrural areas. This pattern of benefits, combined with the above pattern of costs,
produces a predictable pattern of benefit-cost ratios, with that for the rural program being
higher than for the combined urban/rural program (Figure5). However, thefact that benefits

exceed costsfor thelatter meansthat such an expansion of the programiswelfareimproving.
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In fact, every peso raised to finance the program generates a social return of around six

pesos (for ,=2), an attractive investment by any standards!

6. THE SPATIAL DISTRIBUTION OF WELFARE AFTER REDISTRIBUTION

We complete our analysisof thewelfareimpact of PROGRESA transfers by returning to the
issue of the trade-off between mean income and income inequality at the regional level
whichwasdiscussed earlier in Section 4. However, herewefocusprimarily ontheindirect

impact of the transfers.

The relevant results are presented in Table 10A which compares regional mean incomes,
inequality and welfare after thetransferswiththelevel sand distribution beforethetransfers.
We examine both the direct impact of the transfers and the combined direct and indirect
impacts assuming that the government budget is balanced by eliminating distortionary food
subsidies. The first panel of results presents the Situation before the program is
implemented. As discussed earlier, before the transfers regional mean incomes are

negatively correlated with regional inequality.

The second panel of results presents the situation after we account for the direct impact of
the transfers. There we see that mean incomes increase on average by 2% but that this
growth is distributed strongly in favor of the poorest regions. For example, the poorest
region, South East, exhibits a 8.8% increase in mean income. This is expected since the
transfers are targeted at the poor and these regions have higher poverty rates. Since the
transfers were concentrated towards the lowest income tercile, inequality also falls

substantially, on average by 11% of the previous level. Again thisfall is strongest in the
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three poorest regions (at 23%). Both of these combine to produce an average increase in

welfare of 12.4% which is similarly biased towards the poorest regions.

The substantial increase in welfare from the direct effect of the transfers is unsurprising
since the transfers are targeted at the poor, but especially because this ignores the need to
finance the transfers domestically. Thefina panel looks at the situation when the transfers
are financed by eliminating food subsidies. Here, mean income increases by 0.8%
compared to the pre-transfer situation, thus capturing the efficiency gains from eliminating
distortionary food subsidies. However, one observesvery different effects acrossregions.
Whereas the mean incomes of the three poorest regions increase, the mean incomes for the
two richest regions decrease. Inequality also falls in the poorest regions so that one
observes asubstantial increasein welfarein theseregions. Although mean incomefallsby
2.4% in North, inequality also decreases by 17.6% resulting in an overall increase in
welfare of 11%. The small 0.4% decrease in mean incomein Urban combineswith a1.5%
increase in inequality to give a 1.7% decrease in welfare. Overall, the 0.8% increase in
mean income is combined with a 9.3% decrease in inequality to give a10.4% increase in
welfare. So welfare goes up overall and also in al regions except Urban. The latter

reflects the regressive impact of eliminating the subsidy on poor households.

Theissue of expanding the program to urban areasisobviously avery important one. Table
10B presentstheresultsfor such an expanded program, the transfers being financed by both
the elimination of subsidiesand theintroduction of auniform VAT rate. Under thisscenario
mean income goes up by 0.8% overall, inequality decreases by 12.6% so that welfare
increases by 13.9%. Themain changeintheregiona patternisthat meanincomesno longer
fall in Urban and, since inequality now goes down by 12.6%, welfare now increases.
Welfare increases in the rural areas are dightly lower reflecting the need to finance the
larger budget. The higher welfare gain for the expanded program, i.e., 13.9% compared to

10.4% previoudy, indicates that there is a substantial return to such an expansion.
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The above presents the impactsin terms of our social welfare measure, trading off changes
in mean incomes and inequality. For completeness we also present the impact on poverty,
in terms of regional changesin poverty rates and the distribution of poverty across regions
(Table 11A). Theimpact on poverty across different regions presents a dightly different
picture from our focus on welfare above. Focusing on the direct impact and the headcount
index, we see that the percentage of people who are poor decreased by 19%. However,
unlike in the case of welfare, this decrease is biased towards the better-off rural regions.

This different pattern reflects the fact that although poverty (by all measures) is lowest in
these regions, their higher incomes mean that most of these are concentrated just below the
poverty line. Thus, the transfers are able to bring a greater proportion of the poor inthese

regions above thisline.

Our other measures of poverty show asimilar result but less pronounced. Thefact that the
decrease is less biased towards the richer rural regions reflects the smaller degree of
inefficiency inthetransfersin poorer regions. Inthericher regionsalot of incomeiswasted
(fromthe perspective of poverty alleviation) in that it ismorethan sufficient to raise people
out of poverty and we are now aso ataching a value to pushing the poor "nearer" the
poverty line rather than to above the poverty line, with the value increasing the greater the
initial distance from the poverty line?® However, thisinefficiency is offset by the lower
initial poverty levelsin richer areas so that we still observe a bias in poverty reduction
towards those areas in terms of percentage reduction. As expected, with these poverty
measures we also observe a more substantial percentage reduction in poverty, especialy

in the poorest rural regions.

One expects that when one alows for the fact that the program must be financed

domestically the impacts on poverty will decrease and this is indeed the case. Overall

2 Thisinefficiency is not as severely "punished” using our welfare measures since income
above the poverty line has some (although less) socia value.
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poverty decreases by 14.7% and 33.3% according to the headcount and severity indices
respectively, compared to 19.2% and 37% previously. But the biggest changesarein North
whichexperiences a30.4% reduction in headcount poverty compared to 44.6% previoudly.
The fact that this differenceis not as pronounced using the severity index (52.8% compared
to 58.3% previously) suggeststhat those who lose from theindirect effects are concentrated
around the poverty line. In addition, the headcount poverty increases in Urban by 4.4%
since these households do not receive benefits but must help to finance the program. The
increase in urban poverty is greater using the severity index suggesting that the poorest of

the poor are worst hit.

Whenthe programisextended to urban areastheimpact on poverty ismuch more substantial
as expected, with poverty decreasing by 24.6% and 44.4% according to the headcount and
severity indicesrespectively, compared to just 14.7% and 33.3% previously under therural
program(Table 11B). Thisreflectssubstantia decreasesin poverty in Urban by 38.3% and
57.9% respectively, compared to increases of 4.4% and 10.5% respectively under therural
program. Otherwisethepoverty impactsin other regionsarenot very different. Aswith our
welfare calculations above, thisreinforces the substantial poverty gainsfrom extending the

program to urban areas.

Wefinish by examining theimpact on the distribution of thetotal level of poverty acrossthe
regions (Table 12). The main message from these resultsis that after the rural program a
greater percentage of the poor, and indeed the poorest of the poor, are now to be found in
urban areas. Not only are the poor in these areas excluded from the program, they are also
worse off from being excluded because they get hit by the elimination of food subsidies.
Using the headcount ratio, the percentage of the poor found in urban areas increases by 6.4
percentage points, from 29% to 35.4%. Using the severity index, the proportion of poverty
found in urban areas increases by 12 percentage points, from 18.6% to 30.6%. Under all

three measures, the proportion of poverty located in urban areas is over 30% after the



33

program isimplemented. This result highlights clearly the need to include the urban areas
in any poverty aleviation package.> When the program is extended to urban areas the
regional distribution of (the now lower level of) poverty isvery similar to that before any
programisimplemented; in fact now, using the severity index, 85% of poverty isto befound
in rural areas compared to 81.4% prior to the program.

7.  SUMMARY AND CONCLUSIONS

The recently introduced PROGRESA program in Mexico can be interpreted as having
multipleobjectives, namely, (i) thealleviation of current poverty through thetransfer of cash
payments to poor households, and (ii) encouraging the accumulation of human capital by
these households through the conditioning of these transfers on attendance at school and
health centers. Thelatter can also beinterpreted intermsof generating a sustained decrease
in poverty over time. In this report we are concerned solely with the first objective. To
date, the analysis of the welfare impact of these transfers has essentially been undertaken
withinapartial equilibrium framework which focusesexclusively on the direct effect of the
transfers on the beneficiaries. In this report we emphasize the need to take a general
equilibrium perspective of the program. In particular, we focusin on the indirect welfare
effects which arise from the need to finance the program domestically. This focus is
motivated by the belief that any credible poverty aleviation strategy must have underlying
it acredible financing strategy.

2L The argument is reinforced by the principle of horizontal equity under which excluding
households using spatial (i.e., irrelevant) criteriais not an acceptable approach to policy formulation.
Of course, spatia criteria may be important if the cost of aleviating poverty varies spatidly, but
even then this cost may be lower in urban areas.
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Bothinthebody of the report and moreformally in the appendices, we show how theindirect
effects arising fromthe need for domesti ¢ financing can be separated into three components:
(i) the redistribution effect due to some households being taxed to finance the transfers to
households, (ii) thereallocation effect which resultswhen those financing the program have
different consumption patterns (or income el asticities) from those receiving the transfers so
that there is a second-round effect on government revenue when taxes differ across
commodities, and (iii) the distortionary effect which arises when the program is financed
by manipulating distortionary taxesand subsidies. Thefirst effect can beviewed ascapturing
the equity implications of the program and the last two effects as capturing the efficiency

implications.

The approach taken in our analysisis to model the indirect income effects arising from the
cash transfers using a computable general equilibrium model of the Mexican economy. We
then super-impose both the consequent direct and indirect income effects onto a househol d-
level data set and calculate the resulting welfare effects within a standard social welfare
framework. We do this for a number of policy scenarios involving the elimination of food
subsidies and various reforms of the structure of value-added taxes (VATS). The actual
programwas financed by the elimination of subsidies so thevariousformsof VAT financing
can then be interpreted as aternative financing strategies which can be compared to the
chosen one. We also address the issue of the expansion of the program to urban areas with
the transfers being financed through a combination of eliminating subsidies and alternative
reforms of the structure of VATS.

In presenting the results of our simulations we show how the three separate components of
the indirect income effects can be subsumed within one parameter, the cost of public funds.
Thisterm representsthewelfare cost of financing the program and should be compared to the
welfare benefit from the transfers. These costs and benefits will obviously depend on how

society values extra income to different (e.g., extremely poor, moderately poor, and non-
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poor) households. We start by ignoring welfare gains arising from the redistribution of
income, i.e., we assume that incometo all householdsis seen as being of equal social value.
Inthiscasetheredistribution effect is zero so that the underlying cost of public fundscaptures
the efficiency (i.e., reallocation and distortionary) effects associated with financing the
transfers.

Our results show that financing the program through the elimination of distortionary food
subsidies is associated with a substantial welfare gain, with the cost of raising $100 being
only $62. In other words, even if we do not attach any social vaue to the redistribution of
income such acash transfer programiswelfareimproving. Every $100 raised to financethe
programincreases welfare (and GDP) by $38. This compares extremely favorably with the
aternative forms of VAT financing. Although two of the VAT reform dternatives (i.e, a
uniformrate of 7.2% in place of the bottom two rates of 0% and 5% - BVAT - or asingle
uniform rate of 8.3% in place of the existing three rates of 0%, 5%, and 10% - UVAT) are
also associated with welfare gains, these are much smaller with every $100 raised costing
$97 and $95, respectively. These welfare gainsresult from the reform of the VAT structure
with a shift of taxes towards price inelastic commodities, a more efficient structure for
raising revenue. The other three VAT dternatives (i.e. auniform top rate VAT of 11.4%in
the place of the top rates of 5% and 10% - TVAT, a higher top rate of 16.1% instead of the
existing 10% - HVAT, and a proportional increasein all the existing rates to 0%, 7.3% and
14.6% - PVAT) have welfare costs of between $105-$107 per $100 raised.

The whole motivation of the transfer program is, of course, the underlying belief that there
arewelfare gainsassociated with the redistribution of incometo |ower-income households.
Theexisting VAT structure with zero rating of priceinelastic necessities (such asbasic and
manufactured foods) consumed disproportionately by low-income households and higher
rates on price el astic luxuries (such as consumer durables) consumed disproportionately by

higher-income households, is presumably motivated by similar equity objectives. Itisnot
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surprising then that when we allow for such concerns the welfare impact of the program
increases substantially. Not only does the benefit of the program increase but the cost of

raising this revenue decreases.

For example, at only moderate levelsof aversion to incomeinequality the benefit-cost ratio
with subsidy financing is about four, i.e., every $100 raised to finance the program
increases welfare by $400, a very high social return by any standards. This high return
reflects the efficient targeting of transfersto poor househol ds and the fact that the non-poor
bear the brunt of the withdrawal of food subsidies. However, it does appear that whilethe
poor as awhole do not bear the brunt of the subsidy withdrawal, the poorest of the poor do
lose out. Thus, as we place a relatively higher social value on income to the poorest
households we find that the cost of raising a unit of public funds begins to increase. But
because of the efficient targeting of transfersthe socia benefit of the transfersincreases by
even more so that the benefit-cost ratio for the program increases systematically as our
concern for the poorest households increases. This pattern also holds for all of the VAT
financing alternatives, but these are dways clearly dominated by subsidy financing. The
results from our simulations therefore clearly bring out the welfare gains from introducing
a new efficiently targeted redistributive program; not only are the benefits from more
efficient targeting substantial but they are reinforced by the welfare gains from being able
to reform the existing system of subsidies and taxes to reduce the underlying trade-off
between equity and efficiency. The previous system of food subsidies and zero rating of

foods had a high efficiency cost because of the need to address equity concerns.

Because the actual program transfers cash to only the rural poor, we find that poverty
increasesin urban areas because these are hit by thewithdrawal of food subsidiesand, after
the program, over 30% of the poor arelocated in urban areas even when wefocus on severe
poverty. Wetherefore also simulated aprogram where the transfers were also given to the

urban poor, this program being financed by a combination of the elimination of food
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subsidiesand alternative VAT reforms. Thetransfer budget increases by 50%, from 2%to
3% of household consumption. We find that although the welfare impact per peso
transferred islower (becausethe poorest of the poor are concentrated inrural areas) and the
cost of public funds higher we still observe very favorable benefit-cost ratios, of the order
of three to four for very moderate levels of aversion to income inequality. So our results
clearly indicate substantial welfare gains from the expansion of the program to include the
urbanpoor. Such argumentsarereinforced by the principleof horizontal equity and possibly

even in terms of the cost of alleviating poverty.

Todate, theanalysisof thewelfareimpact of the PROGRESA transfershasessentially been
undertaken within apartial equilibrium framework which focuses exclusively on the direct
effect of the transfers on the beneficiaries. In this paper we emphasize the need to take a
general equilibrium perspective of the programwhich involves identifying both the equity
and efficiency impacts of the program and addressing the commonly observed trade-off
betweenthetwo. Theequity effectsarisefrom thetransfer of incometo the poor, with these
transfers being financed by taxing the non-poor. The efficiency effects arise from the fact
that thistaxation potentially distortstheallocation of resources. Of course, thistaxation may
also have adverse implications for equity, e.g., when the poor are also hit by the higher
taxes. Thelast two effects are referred to as the indirect (or general equilibrium) welfare
effects.

The approach taken in our analysis is to model the general equilibrium responses to the
injection of cash transfers using a computable general equilibrium model of the Mexican
economy. We then super-impose both the direct and indirect effects onto ahousehold-level
data set and calculate the resulting welfare effects within a standard social welfare
framework. We do thisfor anumber of policy scenariosinvolving the elimination of food

subsidies and various reforms of the structure of value-added taxes.
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We draw a number of important lessons from our results. Firstly, we show that the
magnitude of the indirect effects can be substantial when viewed as a proportion of the
direct effects, so that focusing exclusively onthelatter can lead to asubstantial overestimate
of the net welfareimpact. It isoften argued that becausethetransfersare small, theindirect
effects will also be small and can thus safely beignored. Thisisin general incorrect since
the appropriate focus for welfare analysis is not the absolute magnitude of the effects but
their size relative to partial equilibrium estimates. These can (and in our model will
aways) be relatively substantial even for small cash transfers when the initial allocation
of resources is distorted through taxation or imperfect market functioning.

Secondly, wefind that in most casestheseindirect effects are channel ed through factor price
changes as opposed to commodity price changes. Thisreflectsin part the openness of the
Mexican economy to foreign trade; in order to remain competitive with imports the effects
of changesin demands must be pushed back onto factorsrather than forward onto commodity
prices. But it also reflectsthe policy instruments used to restore equilibrium, e.g., when the
exchange rate was alowed to change thisled to adecrease in the price of tradeableswhich
thus became an important source of the indirect effects. A similar pattern could emerge
under salestax financing since thisinvolves higher domestic pricesfor imports. However,
inour casethiswas not so pronounced due the broad tax baserel ativeto the transfer budget.
Our expectation isthat such aspects of the model mainly determinethe source of theindirect
effects as opposed to their relative magnitude.

Thirdly, although the relative magnitude of the indirect effects decrease as our aversion for
inequality and poverty increase, they remain significant even at extremedegreesof aversion.
Using what many would argue is a too extreme bias in favor of redistribution, we find that
the indirect effects can still be as large as 10-18% of the direct effect. The decreasing
proportionreflectsthe fact that, although the indirect costs may have adverse consequences

for distribution, the strong redistributional nature of the direct transfers dominates our
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welfare calculations as our aversion to inequality increases. One should also keepin mind
that we have biased the evaluation in favor of the redistributional gains from the program
since we have assumed that there is no "leakage" or "under-coverage”. Thisis obviously
not agood representation of reality, or of the actual design of PROGRESA transfers, where
there may be an important degree of leakage and under-coverage. We may attempt to
smulate the impact of such leakages in future work. It could also be argued that we
underestimate the indirect efficiency effects since our description of the pre-program

situation is one where the existing level of taxes are low.

Fourthly, given that the transfers have to be financed domestically through distortionary
taxation, it isimportant to try to identify the most efficient method of finance. We address
thisissue using benefit-cost ratios which capture the welfare gain per unit welfare cost with
the most attractive financing instrument being the one with the highest ratio. When we
focused on the two most distortionary sourcesof finance, i.e., the salestax andthe VAT, we
found that their ranking can be quite sensitive to the degree of inequality aversion one
assumes. Whereas the sales tax appeared to be the most attractive source of finance at low
levels of inequality aversion, the VAT very quickly becomes the more attractive as this
aversion increases. Therefore, the issue of the source of finance requires careful

consideration and may make areal difference to the net welfare impact of the program.

Finadly, our analysis of the spatial distribution of the welfare impacts highlights two
important issues. The first concerns the design of the program which excludes the urban
poor. Not only do these not benefit from the transfers, they are dso likely to be worse off
sincethey will most likely bear some of the brunt of the higher taxation. The net resultisthat
urban areas become an important reservoir of poverty and low income. The welfare and
poverty impact of the program can therefore be greatly enhanced by extending it to include
the urban poor. Such arguments are reinforced by the principle of horizontal equity and

possibly even intermsof the cost of aleviating poverty. The second issue concernsthe use
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of poverty indices as away of evaluating welfare impacts and their spatia distribution as
opposed to our main focus on socia welfare which addresses explicitly the trade-off
between equity gainsand efficiency losses. Focusing on the poverty indicesleadsto avery
different conclusion regarding the spatial impact of the program with the rura poverty
impact being disproportionately concentrated in the better off rural areas. Our welfare
calculations present a reverse picture with the poorest rural areas experiencing greater
welfare gains. This finding reinforces our view that whereas a focus on poverty may be
useful (if not essential) for highlighting the need for public action, it has important
shortcomings when used for policy evaluation. The evauation of PROGRESA is no

exception to thisrule.
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Table 1—CGE Changesin Nominal Income (% from base)

VAT adjustments’

Households Transfer? Subsidy PVAT TVAT SYAT HVAT BVAT
North

Poor 30 26.2 24.61 23.97 2365 2493 2391
Medium -4.61 -2.58 -3.08 -4.81 -2.24 -4.43
Rich -8.62 -0.46 -1.72 -9.22 0.17 -7.79
Centrd

Poor 30 28.15 25.64 24.7 24.24 26.08 24.65
Medium -3.07 -2.55 -3.16 -4.64 -2.19 -4.25
Rich -8.64 1.16 0.46 -7.04 15 -5.81
SWest

Poor 30 26.62 26.16 24.98 23.03 26.66 23.73
Medium -3.34 -2.87 -3.7 -55 -2.49 -4.96
Rich -39 -3.79 -4.41 -65 -3.55 -5.99
SEast

Poor 30 27.14 26.19 25.14 23.89 26.73 24.43
Medium -2.93 -3.31 -3.96 -4.46 -2.89 -4.2
Rich -1.91 -31 -3.97 -3.8 -2.62 -3.52
Urban

Poor -1.85 -4.31 -4.73 -3.52 -4.04 -3.55
Medium -1.62 -3.76 -4.1 -3.08 -3.59 -31
Rich -1.47 -3.27 -3.55 -255 -3.2 -2.58
Note:

! The program gives cash transfers to poor households in rural areas, equivalent to a 30% increase in
nominal incomes. Poor, medium, and rich correspond to income terciles.
% See Table 3 for an explanation of VAT experiments.



Table 2— CGE Changesin Factor Prices (% from base)

Factors Subsidy VAT adjustments
PVAT TVAT SVAT HVAT BVAT
L abor
Agr-North -8.43 2.66 2.14 -8.93 2.94 -7.30
Agr-Central 6.64 1.16 0.68 -7.57 1.40 -6.32
Agr-Southwest -5.54 2.25 1.73 -8.82 2.52 -7.25
Agr-Southeast -3.53 1.97 1.42 -8.77 2.26 -7.24
Professional -1.16 -3.13 -3.77 -3.46 -2.90 -3.24
White Collar -1.00 -3.19 -3.36 -2.52 -3.20 -2.55
Blue Collar -1.44 -2.93 -2.98 -2.62 -3.02 -2.64
Unskilled -1.38 -2.78 -2.90 -3.28 -2.82 -3.16
Land
Dry-North -12.11 4.09 3.67 -8.18 4.29 -6.46
Dry-Central -9.70 3.37 2.86 -8.93 3.63 -7.19
Dry-Southwest -14.43 4.47 3.97 -8.38 4,73 -6.58
Dry-Southeast -7.46 2.64 2.09 -8.73 2.94 -7.12
Irrig-North -12.87 3.10 2.53 -9.47 341 -7.70
Irrig-Central -15.06 2.48 1.88 -10.32 2.82 -8.53
Irrig-Southwest -18.21 2.93 2.33 -10.55 3.27 -8.67
Irrig-Southeast 2.54 -0.40 -1.00 -9.64 -0.08 -8.31
Capital -1.67 -2.96 -3.40 -2.71 -2.86 -2.60
Exchange Rate? 0.99 1.01 1.00 1.00 1.01 1.00
Note:

! See Table 3 for explanation of VAT experiments.
2 An increase in the exchange rate is a depreciation.
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Table 3— Description of VAT Experimentsfor Rural PROGRESA Program

VAT Experiment Description Low Rate? Middle Rate” High Rate®

(%) (%) (%)
Base -- 0.0 5.0 10.0
PVAT proportional increasein Base VAT rates 0.0 7.3 14.6
HVAT increase in High Rate only 0.0 5.0 16.1
TVAT uniform top rate 0.0 114 114
BVAT uniform bottom rate 7.2 7.2 10.0
SVAT singlerate 8.3 8.3 8.3

Note:

2Low Rateis applied to all raw agricultural, processed agricultural and other food activities.
®Middle Rate is applied to Light Manufacturing, Intermediate Goods, and Professional Services activities.
°High Rateisapplied toCapital Goods, Consumer Durables, Construction, and Commer ce, Trade and Transportationactivities.
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Table4—VAT Ratesfor Rural/Urban PROGRESA Program Experiments

VAT Experiment Low Rate? Middle Rate® High Rate

(%) (%) (%)
Base 0.0 5.0 10.0
PVAT 0.0 7.0 14.0
HVAT 0.0 5.0 153
TVAT 0.0 11.0 11.0
BVAT 6.8 6.8 10.0
SVAT 8.1 8.1 8.1

Note:

2 Low Rate is applied to al raw agricultural, processed agricultural and other food
activities.

®Middle Rate is applied to Light Manufacturing, Intermediate Goods, and Professional
Services activities.

¢ High Rate is applied to Capital Goods, Consumer Durables, Construction, and
Commerce, Trade and Transportation activities.



Table 5—CGE Changesin Factor Prices (% from Base) in Rural/Urban

a7

PROGRESA
VAT adjustments'
Factors PVAT TVAT SVAT HVAT BVAT
Labor
Agr-North -7.71 -8.17 -17.27 -7.50 -15.69
Agr-Central 6.09 5.61 -3.20 6.33 -1.64
Agr-Southwest -5.00 -5.46 -14.55 -4.78 -12.97
Agr-Southeast -3.15 -3.65 -12.63 -2.90 -11.05
Professional -3.55 -4.08 -4.16 -3.34 -3.87
White Collar -3.53 -3.60 -3.16 -3.54 -3.15
Blue Collar -3.82 -3.74 -3.78 -3.90 -3.76
Unskilled -3.53 -3.55 -4.29 -3.56 -4.12
Land
Dry-North -10.62 -10.99 -20.67 -10.45 -19.02
Dry-Centrd -8.67 -9.14 -18.90 -8.45 -17.19
Dry-Southwest -12.83 -13.26 -22.81 -12.63 -21.17
Dry-Southeast -6.25 -6.74 -15.95 -6.01 -14.33
Irrig-North -11.84 -12.32 -21.56 -11.61 -19.95
Irrig-Central -13.31 -13.79 -22.93 -13.07 -21.34
Irrig-Southwest -17.10 -17.56 -26.63 -16.87 -25.07
Irrig-Southeast 2.74 2.17 -6.66 3.02 -5.08
Capital -4.25 -4.55 -4.12 -4.16 -3.97
Exchange Rat€? 0.99 0.99 0.98 0.99 0.99
Note:

! See Table 3 for explanation of VAT experiments.
2 Anincrease in the exchange rate is a depreciation.
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Atkinson Inequality Indices

Region _ _ Population Mean Income Welfare
,=0.5 ,=1.0 »=2.0 Share Income Share Index ( ,=2)
North 0.182 0.291 0.437 0.060 1349 0.057 759
Centra 0.141 0.251 0.411 0.152 878 0.093 517
South West 0.137 0.248 0.417 0.086 975 0.059 568
South East 0.140 0.250 0.411 0.166 782 0.091 460
Urban 0.169 0.293 0.462 0.536 1868 0.700 1005
All Regions 0.187 0.323 0.506 1.000 1429 1.000 706

Note: Thewelfareindex is calculated by multiplying mean income by one minus the relevant inequality index.
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Table 7— Poverty Profile Usng ENIGH96

Poverty Indices

Regional Distribution of Poor

Region Headcount Gap Severity Headcount Severity
North 0.332 0.091 0.036 0.060 0.040
Central 0.529 0.199 0.098 0.240 0.272
South West 0.451 0.164 0.080 0.117 0.128
South East 0.589 0.239 0.122 0.293 0.373
Urban 0.180 0.049 0.019 0.290 0.186
All Regions 0.333 0.116 0.054 1.000 1.000

Note: Poverty lineis approximately 657 pesos. N=13208 households
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Table 8—Social Cost of Public Funds For Rural Program

Cost of Raising aUnit of Revenue (8;)*

Inequality Benefit (8p) Food PVAT HVAT TVAT BVAT SVAT

Aversior? Subsidies  (0,7.5, 15) (0,5,16) (0,11) (7,10) (8.3)
,=0 1 0.625 1.061 1.071 1.051 0.969 0.955
,=0.5 1.242 0.468 0.732 0.751 0.718 0.668 0.685
,=1 1.584 0.397 0.611 0.633 0.602 0.560 0.599
,=2 2.792 0.395 0.658 0.679 0.664 0.612 0.690
,=3 5.448 0.557 1.023 1.045 1.054 0.970 1.109
,=4 11.549 0.996 1.962 1.988 2.042 1.882 2.155
, =5 26.011 2.060 4.227 4.263 4.425 4.082 4.671
Note:

! Theactual VAT structureismodel ed as 0% on basi ¢ unprocessed foods, 5% on processed foods and i ntermediate goods (including
financia services), and 10% on consumer durables and capital goods. The numbers in brackets indicate the rates after financing
the program.

2 The vaue ,=0 indicates no distributional concerns with aversion for inequality captured by ,>0, with ,=5 incorporating the
greatest concern for poorest households.
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Table 9—Social Cost of Public Funds For Rural and Urban

Cost of Raising a Unit of Revenue (8;)*

Inequality Rural Rural/Urban Food PVAT HVAT TVAT  BVAT SVAT

Aversior? Benefit(8p)  Benefit (8p) Subsidies (0,7.5,15) (0,5,16) (0,11) (7,10) (8.3)
,=0 1 1 0.625 0765 0773  0.756 0.726 0.715
,=0.5 1.242 1.218 0.468 0540 0549  0.527 0.514 0.503
,=1 1.584 1.521 0.397 0443 0452 0433 0.424 0.414
,=2 2.792 2.572 0.395 0432 0440 0432 0.421 0.415
,=3 5.448 4.839 0.557 1606 0615 0.621 0.605 0.604
,=4 11.549 9.978 0.996 1.084 109  1.127 1.102 1.109
,=5 26.011 22.053 2.060 2242 2263 2353 2.306 2.332

Note:

!Theactual VAT structureismodel ed as 0% on basi ¢ unprocessed foods, 5% on processed foods and i ntermediate goods (including
financia services), and 10% on consumer durables and capital goods. The numbers in brackets indicate the rates after financing
the program.

2 The value ,=0 indicates no distributional concerns with aversion for inequality captured by ,>0, with ,=5 incorporating the
greatest concern for poorest households.



Table 10A— Didribution of Welfare After Rural Program Impact

Location Before Direct Subsidies

Mean Income Inequaity Welfare Mean Income Inequality  Welfare Mean Income  Inequdity Welfare

North 1349 0.437 759 1396 0.373 875 1317 0.360 843
(0.035) -(0.172) (0.152) -(0.024) -(0.176) (0.120)

Centra 878 0411 517 943 0.332 630 904 0.316 618
(0.074)  -(0.238) (0.218) (0.030) -(0.231) (0.196)

South West 975 0.417 568 1032 0.339 682 1001 0.337 664
(0.058) -(0.23) (0.2) (0.027) -(0.192) (0.168)

South East 782 0411 461 851 0.332 568 843 0.331 564
(0.088)  -(0.238) (0.234) (0.078) -(0.195) (0.224)

Urban 1868 0.462 1005 1868 0.452 1005 1861 0.469 988
(0.00) (0.00) (0.00) -(0.004) (0.015) -(0.017)

All 1429 0506 706 1458 0.456 793 1440 0.459 779
(0.020)  -(0.120) (0.124) (0.008) -(0.093) (0.104)
Dispersion (0.049) (0.001) (0.05) (0.041) (0.007) (0.026) (0.042) (0.009) (0.025)

Note: Percentage changes from "Before" in parentheses. Our measure of dispersion is 0.5CV? where CV is the coefficient of variation.
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Table 10B— Distribution of Welfare After Rural/Urban Program Impact

Location Before Direct Uniform VAT
Mean Income Inequality Welfare Mean Income Inequality Welfare Mean Income Inequality Welfare
North 1349 0.437 759 1396 0.373 875 1263 0.343 830
(0.035) -(0.172)  (0.152) -(0.064) -(0.215) (0.093)
Central 878 0411 517 943 0.332 630 878 0.305 610
(0.074) -(0.238) (0.218) (0.000) -(0.258) (0.180)
South West 975 0.417 568 1032 0.339 682 982 0.336 652
(0.058) -(0.230)  (0.200) (0.007) -(0.192) (0.147)
South East 782 0411 461 851 0.332 568 831 0.331 556
(0.088) -(0.238) (0.234) (0.063) -(0.195) (0.207
Urban 1868 0.462 1005 1893 0.414 1009 1883 0.421 1090
(0.013) -(0.116) (0.104) (0.008) -(0.089) (0.085)
All 1429 0.506 706 1472 0439 826 1441 0.442 804
(0.03) -(0.153)  (0.170) (0.008) -(0.126) (0.139)
Dispersion (0.049) (0.001) (0.05) (0.042) (0.003) (0.036) (0.045) (0.005) (0.037)

Note: Percentage changes from "Before" in parentheses.

Our measure of dispersion is 0.5CV? where CV is the coefficient of variation.
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Table 11A—Impact of Rural Transfers on Regional Poverty

Headcount Gap Severity
Location Before Direct Subsidy Before Direct Subsidy Before Direct Subsidy
North 0.332 0.184 0.231 0.091 0.043 0.048 0.036 0.015 0.017
(0.446) (0.304) (0.527) (0.473) (0.583)  (0.528)
Central 0.529 0.385 0.407 0.199 0.121 0.124 0.098 0.053 0.057
(0.272) (0.231) (0.392) (0.377) (0.459)  (0.439)
SouthWest 0.451 0.311 0.343 0.164 0.099 0.105 0.080 0.044 0.047
(0.32) (0.239) (0.396) (0.360) (0.45) (0.413)
SouthEast 0.589 0.460 0.472 0.239 0.152 0.155 0.122 0.069 0.070
(0.219) (0.199) (0.364) (0.351) (0.434)  (0.426)
Urban 0.180 0.180 0.188 0.049 0.049 0.052 0.019 0.019 0.021
(0.00) -(0.044) (0. -(0.061) 0. -(0.105)
All 0.333 0.269 0.284 0.116 0.081 0.084 0.054 0.034 0.036
(0.192) (0.147) (0.302) (0.276) (0.37) (0.333)

Note: Percentage changes from "Before" in parentheses.
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Table 11B— Impact of Rural/Urban Transferson Regional Poverty

Headcount Gap Severity
Location Before Direct Uniform VAT Before Direct Uniform VAT Before Direct  Uniform VAT
North 0.332 0.184 0.245 0.091 0.043 0.049 0.036 0.015 0.017
(0.446) (0.262) (0.527) (0.462) (0.583) (0.528)
Central 0.529 0.385 0.421 0.199 0.121 0.127 0.098 0.053 0.056
(0.272) (0.204) (0.392) (0.362) (0.459) (0.429)
SouthWest 0.451 0.311 0.363 0.164 0.099 0.109 0.080 0.044 0.049
(0.310) (0.195) (0.396) (0.335) (0.450) (0.388)
SouthEast 0.589 0.460 0.488 0.239 0.152 0.159 0.122 0.069 0.073
(0.219) (0.1712) (0.364) (0.335) (0.434) (0.402)
Urban 0.180 0.098 0.111 0.049 0.022 0.024 0.019 0.007 0.008
(0.456) (0.383) (0.551) (0.510) (0.632) (0.579)
All 0.333 0.225 0.251 0.116 0.066 0.071 0.054 0.028 0.030
(0.324) (0.246) (0.431) (0.388) (0.481) (0.444)

Note: Percentage changes from "Before" in parentheses.
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Table 12—The Regional Distribution of Poverty

Before Rural Program Rural/Urban Program
Region Population Headcount Gap  Severity Headcount Gap  Severity Headcount Gap Severity
Share

North 0.060 0.060 0.047 0.040 0.049 0.034 0.028 0.059 0.041 0.034
Centrad 0.151 0240 0.261 0.272 0.217 0.222 0.229 0.254 0.270 0.279
South West 0.086 0.117 0112 0.128 0.104 0.108 0.113 0.125 0.133 0.139
South East 0.116 0293 0343 0.373 0276 0304 0.324 0.323 0.371 0.397
Urban 0.536 0290 0226 0.186 0.354 0332 0.306 0.238 0.185 0.150

Note: Numbers are shares so that each column sumsto 1.0.
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FIGURES

Figure la. Cost of Public Funds (Rural Program)
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Figure 1b. Cost of Public Funds (Rural Program)
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Figure 2. Benefit-Cost Ratios (Rural Program)
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Figure 3. Cost of Public Funds (Rural/Urban Program)

—e— Subsidies
—u— HVAT
SVAT




61

Figure 4. Social Benefits for Rural and
Urban/Rural Programs
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Figure 5. Benefit-Cost Ratios (Rural/Urban Program)

—+— Subsidies
HVAT
—e— SVAT

e= e=05 e=1 e=2 e=3 e=4 e=




63

APPENDIX A

Formal Derivation of Welfare Impact of Cash Transfersand
Separation into Redistribution, Reallocation and Distortionary Effects

In this appendix we present amore formal discussion of the welfare impacts of cash transfer
programs. Consider asimple economy made up of households, firmsand the government. We
assume that welfare of household h is captured by a standard indirect utility function,
Vh(qg,w,m"), where q is avector of commodity prices, w avector of factor prices, andmis
household lump-sum income (including government transfers, r", and lump-sum taxes, T").%
The budget constraint for each household (denoted by h superscript) is then given by g.x" =
w.f"+ m" wherex and f are the demand for final goods and the supply of factors respectively.
Firms are assumed to operate under constant returns to scale so that supply is demand
determined and profits are zero. The government's budget constraint is given by:
R/Ztx+Jf-E,r" +E,T"

where t and J are vectors of taxes on commodities consumed and factors supplied by
househol ds respectively, and t=g-p with p being avector of producer prices. Since producer

prices are assumed fixed we have dg=dt.

The objective of the "socia planner” is to introduce policy reforms which increase social

welfare as captured by a conventional Bergson-Samuel son social welfare function:

WV qw,mb), ... , V(W) e , VH(q,w,m))

22 Throughout we use bold type to denote vectors (small letters) and matrices (capital
letters).
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defined over H households.?® The socia welfare effects of income and price changes are
calculated as:

MW MV D
MV P Mm?"

MW MV P MW MV P
h — ——d %jh T

AVAUR (¢

dw =

@n dm™ % B
wherethefirst term capturesthe direct welfare effect fromincometransfersand thefina two
terms capture the indirect welfare effects coming through the resulting general equilibrium
changesin commaodity and factor prices. Defining$"/(MW/Mn") and using Roy'sidentity, this

can be rewritten as:®

aw " 5, $"dm"% §, $"de"& g, §, $"x"dg

where $" is the so-called social marginal utility of income to household h (or "welfare
weight"), de"isthe changeinfactor incomes, ;" isthe quantity of commaodity i consumed by
household h, and dp; the corresponding price change. Multiplying and dividing both terms

by total income y" and the second term by g, this can be rewritten as;

dw =" §, $"y"[N"% ("& §, 2 D]

where N" and (" are the proportionate changes in household income due to the direct
transfers and indirect income effects respectively, D; the proportionate change in the price
of commodity i,2;" isthe share of expenditure on commodity i in thetotal expenditure of the
household, and we use the household budget constraint. The term in brackets can be

2 This specification has important implications for the way in which we mode the program
below. In particular, the absence of public goods from the utility functions and the static nature of
the specification means that to ensure consistency we must keep both the supply of public goods
and investment constant in our CGE model.

24 From Roy's identity the effect from dw (subsumed within dy) will depend on the level of
factor supplies, i.e., (MV"/Mw) = ",
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interpreted asthe proportionate changein real incomes(i.e., nominal incomes minusacost-
of-livingindex). These proportionate changes are outputsfrom the CGE model and arethen
applied to household-level data.

In order to make explicit the three welfare impacts of the program (i.e., redistribution,
reallocation and distortion), it is useful to formally derive the welfare impact of cash
transfers within the above framework.?® The problem the "social planner” then facesisto
redistribute resources using the most efficient policy instruments from among a set which
includes, for example, commodity taxes or subsidies and cash transfers. The constraints
facing the planner are the market equilibrium constraints that demand must equal supply as
well as the government budget constraint. For ease of exposition, factor supplies are
subsumed within the vector x with negative valuesif the household isanet supplier of these
factors. AsshowninDrézeand Stern (1987), using Walras' law, the planner's problem may

be rewritten as;

asT) / W..,V"(sT),..) % 8 R (A1)

wheresisavector of policy instrumentswhich are completely controlled by the planner and
are chosen optimally, T isavector of policy instruments which are outside the planner's
complete control and which include the policy instruments highlighted above, and 8 isthe
Lagrange multiplier on the government budget constraint (i.e., the margina socia - or
shadow - value of government revenue). Asbefore, V(.) isthe indirect utility function for
h, and W(.) is a Bergson-Samuelson social welfare function. This formulation of the
problem has the attraction of presenting the problem in terms of the standard trade-off

between consumer welfare and government revenue. Theimpact of any "policy reform™ on

% To bring out the main sources of welfare changes, the model presented is more simple
than the CGE. More complex market structures can, however, be easily incorporated by replacing
producer prices with shadow prices and actual with shadow government revenue (see Dréze and
Stern, 1987).



66

W(.) capturesthe direct welfare impact of the reform while the impact on revenue captures
the indirect welfare impacts.®

The policy reformunder considerationisacashtransfer program, dr/{ dr"} . Differentiating

(1) w.r.t. mwe get:?’

MW .
T dr = §, $"dr" &8 (E, dr"&tX, dr) (A2)

where X, isamatrix with each household's marginal budget shares across commodities as
column entries. The first term captures the direct welfare impact of the cash transfer
program; as captured by typical evaluations of such programs. The term in bracketsisthe
net revenue cost of the program calculated as the program budget adjusted for any changes
in revenue due to higher demands by these households. 8 isthe social cost of the revenue
used to finance the transfer and will depend on the set of instruments used to balance the
budget.

Pinning down the value of 8 involves specifying how the program isto be financed. If itis
to be financed by lump-sum taxes, T", then we have a similar equation as (3) replacingdm

with dT. The net impact on welfareis then:

%\’ dm* 5, $'(dr "&dT "YH8[& 5, o "%t.X . dm% 5 , T "&LX . dT]

wheredm=(dr-dT). If lump-sumtaxesexactly cover thedirect transfers, i.e., E,dT"=E,dnT,,

then we have;

% This implicitly assumes that the only distortions in the economy are government induced.
Where other market imperfections exist one needs to focus on "shadow revenue" which captures
income effects accruing outside the government budget. See Dréze and Stern (1987) for detailed
discussion.

27 We also use the property that the gradient of & equals the gradient of V.
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‘:jlr" dm " 5, $ (" & dT) % 8 [tX,,dr & tX,,dT]

where the first term captures the pure redistribution impact and the second captures the
reallocation impact. If thereallocation effectiszero (e.g., if marginal budget sharesarethe
same across households or if taxes are zero), then we are left with only a redistribution
effect.

Now consider the program being financed by a change in indirect taxes, d. Using the

standard propertiesof theindirect utility function, thewelfareimpact of atax changeisthen:

%" " & $x.dt % 8 (x % t.%) dt (A3)

The first term indicates that househol ds gain from the reform according to the level of their
existing consumption, i.e., theexisting level of demand givesameasure of thiswelfareeffect
inmoney terms.  The direct impact on social welfare is greater the more poor households
consume the commaodities with the highest tax increases. Again, the social cost of raising
revenue using a commodity tax is lower if households respond to the price change by
switching demand away from (towards) relatively highly subsidized (taxed) commodities.
Fully differentiating the budget constraint, setting x.dt=E,dr", and using the Sutsky

decomposition, we get anet change in welfare:

Mx ©

MW e _ gh (g h h
TS dt* g, $ (dr" & x".dt) % 8 tX.(dr & x.dt) % 8 t. i .t

2 |n general, because of the presence of indirect revenue effects, we can not solve out
analyticaly for the vector dT which keeps revenue constant. To do so we would have to assume
that marginal budget shares are constant across households.
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where x° is the compensated demand function. Again the first term is the redistribution
effect, the second the reallocation effect, and the third is the distortion effect of using

distortionary taxes to finance the transfers.?®

The above analysis identifies the source of the welfare impacts from apoverty aleviation
cash transfer program financed domestically, identifying separately the equity (i.e.,
distribution) and efficiency (i.e., reallocation and distortion) impacts. It also provides a
useful framework for interpreting the results from our analysis presented later in the text,

especialy in understanding the origin of the indirect welfare effects.

29 When indirect taxes are set optimally we further know that t.(MxS,/ Mq)/x=b/8, where b, is
aweighted average of household b'=$"-8"+8t.(Mx"/Mm") with the share of each household in the
total consumption of commodity i asweights. See Coady and Dréze (1999) for a more detailed
discussion.
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APPENDIX B

Details of the CGE Modd Structure

In this appendix we present a more detailed discussion than that in the text of important
features of the moddl structure. We discuss, in turn, the Armington treatment of imports, the
system of price equations, and the LES consumption behaviour.

The Armington Function

Theuseof the Armington functionintradediffersfromthe standard neoclassical trademodel
in which all goods are tradable and all domestically produced goods are perfectly
substitutable with imports. The standard treatment has several drawbacks. It leads to the
conclusionthat thedomesticrelative price of tradeablesisfully determined by world prices,
which is not the case empirically. These models result in the full transmission of world
price changes and in extreme specialization in production. Inthe Armington framework, the
economy is less responsive to world price changes, thus dampening the move toward
specialization. Also, thisset-up accountsfor two-way tradein agiven sector, which occurs

regularly even in very disaggregated sectors.

De Melo and Robinson (1989) show the importance of the elasticity of substitution in their
discussion of how a terms of trade deterioration affects the exchange rate. For a low
elagticity, say 0, which may represent a developing economy, the exchange rate must
depreciate so that the country can export more to earn the foreign exchange needed for the
non-substitutable import. For ahigher elasticity, as in a developed country, the economy
switchesits production from the export sector into the domestic substitute for the import.

In order to encourage this contraction of exports, the exchange rate must appreciate.
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The parameters for this CGE model are given in Appendix Table 4. The trade parameters
were not available empirically, and thus may be considered "guestimates”.

Price Determination and Role of Taxes

The price equations in the model (see Appendix C) highlight the imperfect substitutability in
trade and show where the taxesfit into thismodel. Equations (1) and (2) describe the import
price (PM.) and export price (PE.) respectively. These prices are composed of the world
price, valued in domestic currency, along with the import tariff or export tax. With theworld
prices set exogenoudly, the country is assumed to be "small."

PQ., the domestic composite price (Equation (3)), isthe average of the price of the commaodity
produced and sold domestically and the price of the imported commodity, weighted by their
respective quantities, plusthe salestax. Thus, the salestax isimposed on both domestically
produced goodsaswell asimports (which arealready tariff-ridden). Implicitin Equation (3)
isthe Armington assumption (described above), since the price that the consumer facesis not

totally determined by world prices.

Equation (4) gives the average output price of the commodity output, PX.. It isthe weighted
average of the price of domestically produced goods sold domestically and domestically
produced goods which are exported. This equation reflects the use of the CET function
described in Section 3.2, which implies that the world priceisnot completely transmitted to

the output price that domestic producers receive.

In Equation (7), the value added price, PVA ,, isdescribed as the activity price minus any tax
on(or subsidy to) producers, aswell asthe cost of intermediate goods. Equations(8) and (9)
give the definitions of the consumer price index and the producer price index, respectively.

Asisstandard in CGE models, thismodel solvesfor relative prices. Thus one price, inthis
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case, the consumer price index, is chosen as the numeraire, around which the other prices,
including the exchange rate, are based.

Equation (11) describesfactor demands which are derived from the first-order conditions of
the CES function for the primary factors. Inthe model it is assumed that the primary factors
are paid the same averagerenta or wage (WF;), regardlessof sector. Toadjust for distortions
in factor markets, a sector specific variable (WFDIST; ) is included. If there are no
distortions in a particular factor market, this variable is equal to one for al sectors and
demand for the factors in determined by their margina products. This equation shows that
marginal cost must equal marginal revenue; since PV A is multiplied by the value added tax,
tva,, it can be seenthat anincreasein the value added tax lowersthe marginal revenue and thus

causes lower factor prices.

The income tax, TTINS, appears in the equations for institutional behavior in Appendix C.
It isimposed as alump-sum tax (i.e., it does not affect the agent's decisions with respect to
earning income) on households and the enterprise. For both types of institutions, the income
tax affects the amount of inter-institutional transfers, since taxes must be netted out of income
before any transfers can be made (equation 27). Similarly, savings is based on net income.

Households do not pay income tax on home consumption.
Consumption Behavior
Consumptionisdetermined by two inter-dependent L ESfunctions, which account for marketed

consumption and home consumption®™. The L ES equation comes from the maximization of the

Stone-Geary utility function:

*Note that the use of two interdependent functions is necesitated by the differentiation
between activities (whose purchase by households designates home consumption) and
commodities (whose purchase by households signifies marketed consumption).
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U," (QHc,h & (c,h)$c'h
[

inwhich the utility of household h is the product of quantity consumed of good ¢ minusthe
subsistence minimum of that good for the household, (.., all raised to $.,, which is the
margina budget share of good c for the household. The resulting demand functions, in
Equations 29 and 30 of Appendix C show that the amount of expenditure on a good will
consist of the subsistence expenditure plus the margina budget share of the "supernumerary
income" — that is, the income which is left over after accounting for the subsistence
expendituresof all other goods. Theparametersfor the systemwere not availablefor Mexico;
instead, they come from the adaptation of parameters used in astudy of Zimbabwe (Bautista
et al, 1999). These parameters are presented in Appendix Table 5.
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APPENDIX C

CGE Modd Sets, Variables and Parameter s of CGE M oddl

SETS
AAC global set
SUBSETSOF AAC
a Activities
c Commodities
cm(c) Imported Commaodities
cnm(c) Non-imported Commodities
ce(c) Exported Commaodities
cne(c) Non-exported Commodities
f Factors
lab(f) Labor Factors
[d(f) Land Factors
ins Institutions (domestic and rest of world)
id(ins) Domestic I nstitutions
h(ins) Households
en(ins) Enterprises
PARAMETERS
b Z shift parameter for CES activity production function
wrdC . . . .
a shift parameter for domestic commodity aggregation fn
' '2 shift parameter for Armington function
' (t: shift parameter for CET function
$2’h LES margina budget shares for home consumed goods (activities)
$2 h LES marginal budget shares for marketed goods (commaodities)
cwis, consumer price index weights
*?’a share parameter for CES activity production function
*g?c share parameter for domestic commodity aggregation fn
*2 share parameter for Armington function
*(t: share parameter for CET function
dwts, domestic sales price weights
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ah LES subsistence minimafor home consumed goods (activities)
th LES subsistence minimafor marketed goods (commodities)

iCaq intermediate input ¢ per unit of activity a

insub, input subsidy for activity a

MPSins marginal propensity to save for domestic institution

pOL; 0-1 parameter (1 for institution with variable income tax rate -0 for others)

p04, 0-1 parameter (1 for activity with variable VAT rate -0 for others)

gbardst, inventory investment by sector of origin

gbarg, exogenous (unscaled) government demand

gbarinv, exogenous (unscaled) investment demand

ch domestic commodity aggregation function exponent

Dg Armington function exponent

Dg CES activity production function exponent

D(t: CET function exponent

Shifiy; share of domestic institution id in income of factor f

Shilig;p share of domestic ingtitution id in post-tax post-savings income of institution idp

supernum,  LES supernumerary income

ta, producer tax rate

te, export tax rate

tf; tax per physical unit of factor f

Za c yield of commaodity c per unit of activity a

tins, direct tax rate on institution ins

tm, tariff rates on imports of ¢

tq. salestax

tr e transfers from institution or factor ACC to institution i

tva, value added tax for activity a

VARIABLES

CPI consumer price index (PQ-based)

DPI index for domestic-sales producer prices (PDS-based)

DTINS change in domestic institution tax share

DTAXADJ  direct tax scaling factor
DVATADJ VAT scding factor

EG government expenditure

EXR exchangerate

FSAV foreign savings

GADJ government demand scaling factor

GAV government savings

IADJ investment scaling factor (for fixed capital formation)
INVEST total investment value

PA, output price of activity A

PDD, demand price for com'y ¢ produced & sold domestically
PDS. supply pricefor com'y ¢ produced & sold domestically

PE, price of exports
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PM, price of imports

PQ. price of composite good ¢

PVA, value added price

PWE, world price of exports

PWM, world price of imports

PX. average output price

PXAC,. price of commodity ¢ from activity a
QA, domestic activity output

QD, domestic sales

QEq, exports

QF . demand for factor f from activity a
QFS factor supply

QG, government consumption

QH. household consumption demand
QINT, intermediate demand for ¢

QINV, fixed investment demand

QMg imports

QQ. composite goods supply

QX, commodity output

QXAC,, ouput of commaodity ¢ from activity a
SADJ savings adjustment variable for dom. inst'ons
SAVINGS  total savingsvaue

TRIL; transfers to domestic institution i from domestic institution ip

TTINS,« total direct tax on institution ins
TVAADJ changein activity's VAT share
WALRAS  savings-investment imbalance (should be zero)

WF average factor price (rent)

WFDIST;,  factor market distortion variable

YDy expendable income

YF factor income

YG government income

YHA, own household consumption/income

YHM, marketed income

Ylins income of (domestic non-governmental) institution i
YIF st income of institution i from factor f

Notes: A bar over avariable indicates that the variable is exogenoudly fixed.
A "p" added to a set symbol indicates an dias.
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MODEL EQUATIONS
Table C1— Price Block

PM,, = PWM_i(L%tm_ )IEXR

PE, " PWE_i(1&te )iEXR

PQ(1810)iQQ, " PDDQD, % PM_(QM__

PXJQX, * PDSJQD, % PE_JQE_,

PDD, * PDS,

PVA, " PA(1&ta %insub)) & B icaC’a@PQC

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)
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Table C2—Supply and Trade Block

S

a a
&3 D?

" Gy QR

WFWFDIST,, = PVAi(1&DVATADJtva,i(1%tvaaciiP04,))

&é&l
&D?

aC(_’ fpaQFfpa) e @*?a@QFf,a “
QINT, * § ica JQA,
a

QXAC,, ™ 2, i(QA,& i QAH, )

,C¥

&D%°
QX * T (RQXACL) °

&%&1
PXAC,, = PX{" ‘;}C = *accﬁQXAC ) P
5 waC) &DaC&l
‘» adaQXACac

1

- llw(*iﬁ@QE([;ce % (1&*Q@QD([;(39) DCe

Qxcne ’ QDcne

1
1&*t D&ll
E., " QD w
Q Qw(PDS)( )"

ce

(24)

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)
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1

S—
QQ,, " alphaq, f(deltag JQM o " % (1&deltag, )iQDer =) en (33)
QQem ~ QD (34)

1
PDD *d T
QMg * QDB ——) " (35)
om  1&*,
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Table C3—I nstitution Block

YE T § W # 1 QF 4
a
VIF,, * shif f(YF &tr, , JEXR)(1&1)

%tr. . JEXR

id,row"

Yl * j YIF,, % %p TR 46070 i g

TTINS,,, * (DTAXADJitins & DTINSpOL,,)

TRl ™ shiiy i (1&SADJIMps, )i(1&TTINS, )iVl

id,en
TRIly, * shii,,J( (1&SADJmps,) §(1&TTINS,)iIYHM,%YHA,)

YD, " (1&SADJImps)i((1& g shii;.g;)
Ins

f(1&TTINS)IYHM, % YHA,)

PQJQH,, ™ PQICh
% $cHi(YD& § PQui(ooné § PAL G

PAJQAH,, = PAJGn
% $ari(YD,& § PQICHE § PA o)

YHA, * J; PAIQAH,

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)

(44)

(45)
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YHM, " Y1, & YHA,

" § (TTINSiYl,, % § DVATADJitva,j(1%tvaadjiP04,)iPVA QA
% i ta jPAJQA, % %-:tmm@QM i PAWM_EXR

% i te JQE JPWE JEXR % i taPQJQQ,

% 3 tHEYF, % try, o JEXR

gov,row*

I E_hl

EG " J: PQQG, %i trid’gov%J; insub QA
QG, " GADJigbarg,
GRAV " YG&EG
QINV, " IADJ fgbarinv,
INVEST * i PQ, i (QINV %gbardst)

SAVINGS * § SADJ § mps,f(1&TTINS, )iV,
en
% 3 sadj § mps, § (1&TTINS)IYHM, % YHA)
% GSAV % FSAV | EXR

(46)

(47)

(48)

(49)

(50)

(51)

(52)

(53)
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Table C4—System Constraint Block

QQ. " QINT, % g QHg, % QG % QINV, % cbardsl,

TS 5 O,

§ PAWMV_IQM % I trows ~ § PVEJQEY J g ron AV
cm C 1

SAVINGS " INVEST % WALRAS

(54)

(55)

(56)

(57)
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Appendix Table 1—Rural Regions

-Tamaulipas

1. North 3. Southwest
-Bgja CaliforniaNorte -Nayarit
-Bgja California Sur -Jalisco
-Sonora -Colima
-Sinaloa -Michoacan
-Chihuahua -Estado de Mexico
-Coahuila -Distrito Federal
-Nuevo Leon -Guerrero

-Morelos

2. Central
-Durango 4. Southeast
-Zacatecas -Veracruz
-Aguascalientes -Oaxaca
-San Luis Potosi -Chiapas
-Guangjuato -Tabasco
-Queretaro -Campeche
-Hidalgo -Y ucatan
-Tlaxcala -Quintana Roo
-Puebla
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Appendix Table 2—National Sectorsin Model*

Maize

Wheat

Beans

Other Grains (Sorghum, Barley)

Fruits and V egetables

Other Crops(Tobacco, Hemp, Cotton, Cocoa, Sugar, Coffee, Soy, Safflower, Sesame and

Others)

7. Livestock/Forestry/Fisheries (Bovines, Goats, Sheep, Bees, Poultry and Others, Forestry
and Fisheries)

8. Dairy

9. Prepared Fruits and V egetables

10. Wheat Manufacturing

11. Corn Manufacturing

12. Sugar Manufacturing

13. Other Processed Foods (Coffee Manufacturing, Processed Meats, Oils and Fats, Feeds,
Alcohol, Beverages and Others)

14. Light Manufacturing (Lumber, Wood, Paper, Print, and Cigar Manufacturing, Soft Fiber
Textiles, Hard Fiber Textiles, Other Textiles, Leather, Apparel)

15. Intermediates (Chemicals, Synthetics, Rubber, Glass, Cement,Fertilizers, Other
Chemicals, Oil Refining, Oil and Gasoline, Petrochemicals, Coal, Iron, Non-Ferrous
Metal, Sand/Gravel, Minerals)

16. Consumer Items (Pharmeceuticals, Soaps, Plastic, Metal Furnishings, Household
Appliances, Electronic Equipment, Automobiles and Parts)

17. Capita Goods (Metal Products, Metal Manufacturing, Non-Electronic Machines,
Electronic Machines, Other Electric Goods, Transportation Materials, Mineral
Manufacturing, Iron Manufacturing, Non-Ferrous Metal Manufacturing, Others)

18. Professional Services (Professional Services, Education, Medical, Finance/Real Estate,
Public Administration and Defense, Electricity, Gas and Water)

19. Other Services (Other Services, Restaurants

20. Construction

21. Commerce, Trade and Transportation

Sk wbdpE

1 Note that there are four activities for each of the agricultural crop sectors (sectors 1- 6): one for

each region. Otherwise, the activities are the same as these sectors. The commodities are the same
as these sectors.



Appendix Table 3—Summary Statistics

Sectoral Composition (%) Exports/ Imports/
Prod. Tax* VAT SdesTax Tariff Export Output  Dom. Supply Imports Exports  Output Dom. Supply
Tax

Maize 0.000 -- 0.006 0.012 0.007 0.62 0.83 1.17 0.03 0.85 24.19
Wheat -0.571 -- 0.000 0.007 0.032 0.12 0.12 0.00 0.01 1.44 0.07
Beans -0.003 -- 0.008 0.009 0.006 0.11 0.10 0.14 0.17 29.03 24.37
Oth. Grain -0.449 -- 0.000 0.000 0.008 0.16 0.16 0.00 0.15
Fruit & Veg -0.001 -- 0.006 0.000 0.018 0.75 0.64 0.32 0.95 23.43 8.55
Oth. Crops -0.002 -- 0.007 0.016 0.006 0.84 0.77 1.55 1.89 41.72 34.75
Livestock 0.001 -- 0.008 0.014 0.033 2.20 2.21 0.39 0.42 3.53 3.00
Dairy -0.308 -- 0.008 0.005 0.007 1.81 1.89 0.56 0.12 1.18 5.04
Maize Manuf. -0.308 -- 0.008 0.018 0.007 1.47 1.47 0.02 0.10 1.28 0.28
Wht Manuf. -0.308 -- 0.008 0.030 0.006 1.13 1.03 0.17 0.70 11.54 2.75
Fr.Veg. Prep 0.002 -- 0.006 0.017 0.009 0.30 0.20 0.18 0.69 43.62 15.60
Sugar 0.002 -- 0.005 0.034 0.023 0.40 0.41 0.35 0.30 14.09 14.94
Other Food 0.002 -- 0.008 0.016 0.007 4.29 4.46 3.38 2.50 10.81 13.01
Light Manuf 0.002 0.05 0.007 0.027 0.009 5.50 5.73 11.78  10.27 34.71 35.29
Intermediates 0.002 0.05 0.006 0.016 0.019 5.43 5.57 1250 11.44 39.14 38.54
Cap. Goods 0.002 0.10 0.007 0.021 0.012 7.36 9.89 46.26  30.68 77.52 80.23
Cons. Items 0.002 0.10 0.007 0.023 0.006 11.96 8.41 21.24  39.74 61.78 43.33
Construction 0.003 0.10 0.006 -- -- 5.24 5.28 -- -- -- --
Prof.Services 0.007 0.05 0.008 -- -- 19.96 20.15 -- -- -- --
Oth. Services 0.004 -- 0.009 -- -- 11.15 11.27 -- -- -- --
Commerce 0.003 0.10 0.009 -- -- 19.22 19.43 -- -- -- --
Note:

1 A negative entry for the producer tax represents a producer subsidy. The figures for the regionalized agricultural activities

are weighted averages.
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Appendix Table 4— Production Elasticities

Elasticity of Substitution Armington CET
For Production Function Elasticities Elasticities
Maize 0.6 4 4
Wheat 0.6 4 4
Beans 0.6 4 4
Other Grains 0.6 4 4
Frt & Veg 0.5 2 4
Other Crops 0.5 4 4
Livestock 0.6 3 0.5
Dairy 15 3 3
Fr & Veg Prep 15 3 3
Wheat Mfg 15 3 3
Maize Mfg 15 3 3
Sugar 15 3 3
Other Food 15 3 3
Lt. Manuf 2 0.2 2
Intermediate 0.6 0.2 2
Capital Goods 0.6 0.2 2
Consumer Goods 15 0.2 2
Construction 0.8 2 2
Prof. Svcs 0.8 2 2
Other Svcs 2 2 2
Commerce 0.8 2 2
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Appendix Table 5A—Marginal Budget Sharesfor Home Consumed Goods

Sectors\ RP-N RP-C RP-SW RP-SE RM-N RM-C RM-SW RM-SE RR-N RR-C RR-SW RR-SE
Households
Maize 0.000 0.003 0.003 0.004 0.000 0.003 0.001 0.002 0.000 0.001 0.000 0.003
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Beans 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Oth. Grains 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Frt & Veg 0.001 0.000 0.001 0.001 0.000 0.002 0.000 0.001 0.001 0.000 0.000 0.002
Oth. Crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Note:
The column labels refer to the following sets of household and regions:

Households Regions

RP Rural Poor -N North

RM Rural Medium -C Central

RR Rura Rich -SW Southwest

UP Urban Poor -SE Southeast

UM Urban Medium

UR Urban Rich
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Appendix Table 5B—Marginal Budget Sharesfor Marketed Goods

Sectors\ RP-N RP-C RP-SW RP-SE RM-N RM-C RM-SW RM-SE RR-N RR-C RR-SW RR-SE
Households

Maize 0.001 0.008 0.006 0.010 0.000 0.005 0.002 0.003 0.000 0.013 0.005 0.000
Wheat 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Beans 0.001 0.001 0.001 0.001 0.000 0.001 0.001 0.000 0.001 0.001 0.005 0.001
Oth. Grains 0.003 0.001 0.002 0.003 0.002 0.001 0.001 0.001 0.000 0.000 0.011 0.000
Frt & Veg 0.007 0.009 0.010 0.007 0.007 0.011 0.011 0.008 0.005 0.004 0.015 0.010
Oth. Crops 0.001 0.001 0.000 0.000 0.001 o0.001 0.001 0.001 0.000 0.000 0.001 0.000
Livestock 0.017 0.018 0.031 0.042 0.010 0.011 0.021 0.023 0.015 0.003 0.012 0.012
Dairy 0.066 0.057 0.066 0.050 0.045 0.035 0.052 0.041 0.023 0.010 0.065 0.028
Fr.Veg Prep 0.014 0.010 0.011 0.006 0.010 0.009 0.009 0.006 0.003 0.000 0.007 0.004
Wheat Mfg 0.018 0.027 0.025 0.027 0.013 0.019 0.024 0.023 0.020 0.007 0.021 0.016
Maize Mfg 0.037 0.034 0.035 0.038 0.030 0.026 0.043 0.030 0.079 0.013 0.062 0.023
Sugar 0.018 0.024 0.019 0.040 0.009 0.016 0.016 0.017 0.001 0.004 0.013 0.005
Other Food 0.079 0.061 0.058 0.062 0.079 0.056 0.067 0.059 0.056 0.043 0.067 0.050
Lt. Manuf 0.049 0.041 0.034 0.032 0.049 0.051 0.047 0.038 0.051 0.048 0.063 0.045
Intermediate 0.014 0.008 0.008 0.007 0.014 0.010 0.009 0.008 0.004 0.012 0.012 0.009
Cap. Goods 0.110 0.071 0.068 0.063 0.103 0.081 0.080 0.067 0.105 0.094 0.095 0.078
Cons.Goods 0.082 0.053 0.050 0.049 0.110 0.076 0.068 0.077 0.083 0.228 0.080 0.057
Prof. Svcs 0.083 0.077 0.081 0.072 0.082 0.076 0.071 0.068 0.043 0.156 0.086 0.053
Other Svcs 0.134 0.136 0.101 0.087 0.138 0.167 0.134 0.153 0.135 0.107 0.127 0.185

Commerce 0.264 0.360 0.391  0.399 0.297 0.342 0.344 0.374 0.373 0.256 0.251 0.418
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Appendix Table 5C—Own Price Elasticity of Home Consumed Goods

Sectory/ RP-N RP-C RP-SW RP-SE RM-N RM-C RM-SW RM-SE RR-N RR-C RR-SW RR-SE
Households

Maize -01 -01 -01 -0.1 0.0 -0.1 -0.1  -01 00 -06 -06 -0.6
Wheat -0.2 0.0 00 -02 -0.2 0.0 0.0 00 -0.6 0.0 0.0 0.0
Beans -01 -01 -01 -0.1 -0.1 -0.1 -01 -01 -06 0.0 -06 -0.6
Other Grains -0.2 -0.2 00 -02 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.0
Frt & Veg -0.3 -0.3 -0.3 -0.3 -0.4 -0.4 -04 -04 -0.6 0.0 00 -0.6

Other Crops -04 -04 -04 -04 -0.4 -0.4 -04 -04 -06 0.0 -06  -0.6
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Appendix Table 5D— Own Price Elasticity of Demand for Market Consumed Goods

Sectors\ RP-N RP-C RP-SW RP-SE RM-N RM-C RM-SW RM-SE RR-N RR-C RR-SW RR-SE HHUP HHUM HHUR
Households

Maize -0.10 -0.112 -0.11 -0.112 -0.10 -0.10 -0.10 -0.10 -- -0.61 -0.60 -- -0.10 -0.10 -0.60
Wheat -0.20 -0.20 -0.20 -0.20 -0.20 -0.20 -0.20 -0.20 -0.60 --  -0.60 -- -0.20 -0.20 -0.60
Beans -0.10 -0.10 -0.10 -0.10 -0.10 -0.10 -0.10 -0.10 -0.60 -0.60 -0.60 -0.60 -0.10 -0.10 -0.60
Other Grains  -0.20 -0.20 -0.20 -0.20 -0.20 -0.20 -0.20 -0.20 -- --  -0.60 -- -0.20 -0.20 -0.60
Frt & Veg -0.31 -0.31 -0.31 -0.30 -0.40 -0.41 -0.41 -0.40 -0.60 -0.60 -0.61 -0.60 -0.31 -0.40 -0.60
Other Crops -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.40 -0.60 --  -0.60 -0.60 -0.30 -0.30 -0.90
Livestock -090 -0.90 -0.90 -0.90 -0.80 -0.80 -0.80 -0.80 -0.70 -0.70 -0.70 -0.70 -0.90 -0.80 -0.70
Dairy -091 -091 -091 -091 -0.81 -0.81 -0.81 -0.81 -0.712 -0.70 -0.72 -0.71 -0.91 -0.81 -0.71
Fr. Veg Prep -0.90 -0.90 -0.90 -0.90 -0.90 -0.90 -0.90 -0.90 -0.80 --  -0.80 -0.80 -0.90 -0.90 -0.80
Wheat Mfg -0.717 -0.72 -0.712 -0.71 -0.80 -0.80 -0.80 -0.80 -0.80 -0.80 -0.80 -0.80 -0.71 -0.80 -0.80
Maize Mfg -0.61 -0.61 -0.61 -0.62 -0.71 -0.712 -0.71 -0.71 -0.82 -0.80 -0.81 -0.80 -0.61 -0.70 -0.80
Sugar -0.90 -0.90 -0.90 -0.90 -0.90 -0.90 -0.90 -0.90 -0.80 -0.80 -0.80 -0.80 -0.90 -0.90 -0.80
Other Food -0.45 -0.44 -0.43 -0.44 -054 -0.53 -0.53 -0.53 -0.62 -0.62 -0.63 -0.62 -0.43 -0.53 -0.62
Lt. Manuf -0.43 -0.42 -0.42 -0.42 -0.52 -0.53 -0.52 -0.52 -0.62 -0.62 -0.63 -0.62 -0.42 -0.52 -0.62
Intermediate -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cap. Goods -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cons. Goods -0.54 -0.53 -0.52 -0.52 -0.73 -0.72 -0.72 -0.72 -0.73 -0.77 -0.72 -0.72 -0.53 -0.72 -0.73
Prof. Svcs -0.54 -0.54 -0.54 -0.54 -0.54 -0.54 -0.54 -0.53 -0.52 -058 -0.54 -0.53 -0.55 -0.58 -0.60
Other Svcs -091 -091 -091 -091 -0.91 -0.92 -0.91 -0.92 -0.83 -0.82 -0.83 -0.84 -0.91 -0.91 -0.84
Commerce -0.93 -0.94 -0.94 -094 -0.93 -0.93 -0.93 -0.94 -0.87 -0.85 -0.85 -0.88 -0.94 -0.93 -0.85




