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Summary

This paper evaluates the short term impacts on poverty of pro-poor expenditure and
total social expenditure during the 1998-2002 period of Bolivian economic recession.
Observed characteristics of recession are simulated by the combined effects of negative
terms of trade shock, reduction in foreign saving flows and low output growth
Evaluation is performed by simulating the impacts of shocks and social expenditures in
an environment of low growth: i) on macro aggregates of consumption, income, saving
and prices (based on a simple static 1-2-3 model), ii) on household income and
consumption levels, and iii) on consumption based poverty indicators The following
were main results from experiments:

The terms of trade shock had greater negative impact on household income then
reduction in foreign saving flows In contrast, reduction in foreign saving flows had
greater negative impact on household consumption then the terms of trade shock. The
head count ratio has been greater from reduction in foreign saving flows then from the
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terms of trade shock. Poverty gap and poverty intensity has concentrated in rural areas,
being greater from reduction in foreign saving flows then from the terms of trade shock.

The combined positive effects from observed social expenditure policy and effort in
an environment of low output growth, did not compensate the combined negative
impacts from the experienced terms of trade shock and reduction in foreign saving
flows.

These conclusions show that under macroeconomic disequilibrium poverty
reduction efforts become policies of poverty containment or safety net programs
Poverty reduction is a long term objective that requires long term commitment for an
environment on macroeconomic stability.

Resumen

Esta investigacion realiza un analisis de los impactos de corto plazo en la pobreza
de los gastos pro-pobres y el gasto social total en el periodo de la recesion econdmica
boliviana (1998-2002). Las caracteristicas observadas de la recesion fueron simuladas a
través del efecto combinado de shocks negativos de términos de intercambio, reduc-
cion de los flujos de ahorro externo y bajo crecimiento econémica H analisis se desa-
rroll6 a través de la simulacion de los impactos de los shocks y el gasto social en un en-
torno de bajo crecimiento i) en los agregados macroecondmicos del consumo, ingreso,
ahorro y precios (basado en un modelo estatico simple 1-2-3); ii) en los niveles de in-
greso y consumo de los hogares vy iii) en indicadores de pobreza basados en el consu-
ma Los siguientes son los principales resultados de las simulaciones:

E shock de términos de intercambio tiene un impacto negativo mayor sobre el in-
greso de los hogares que la reduccién de los flujos de ahorro externo. En contraste, la
reduccion de los flujos de ahorro externo tiene un impacto negativo mayor en el con-
sumo de los hogares que el shock de términos de intercambia E indicador de pobre-
za Head Count Ratio" ha mostrado mayores incrementos ante la reduccion de los flu-
jos de ahorro externo que por shocks de términos de intercambio. Tanto la brecha co-
mo la intensidad de la pobreza se han concentrado en areas rurales, causadas mayor-
mente por la reduccion de los flujos de ahorro externo que por shocks de términos de
intercambia
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Los efectos positivos fruto de la combinacion de las politicas de gasto sociales ob-
servadas con el esfuerzo realizado en un entorno de bajo crecimiento del producto no
compensan los efectos negativos conjuntos de los impactos de los shocks en términos
de intercambio y reduccion de los flujos de ahorro externo.

Estas conclusiones muestran que, ante desequilibrios macroeconémicos. los esfuer-
zos para reducir la pobreza se convierten en politicas de contencién de la pobreza o
bien programas de redes de seguridad. La reduccién de la pobreza es un objetivo de lar-
go plazo y requiere un compromiso también de largo plazo para mantener un entorno
de estabilidad macroeconémica

1. Introduction

This paper develops a simple static model that connects a small open economy
framework to the Bolivian poverty reduction strategy. The main objective is to evaluate the
short term impacts on poverty of pro-poor expenditure and total social expenditure more
generally, during the 1999-2002 period of economic recession. Secondary objectives are
to establish 1) the degree and channels through which external shocks impact poverty
reduction efforts, 2) the degree and channels through which stabilization policy
complement and/or conflict with poverty reduction efforts, and 3) identify main lines of
recommendations for public policy. An implicit objective is to evaluate performance of the
market led model, built since 1985, in poverty reduction under shocks and recession.

What are the connections between the macro economy, shocks and poverty
reduction? As a consequence of shocks to the economy, the decrease in growth and
aggregate consumption, saving and investment, expressed in changes in overall prices,
wages and profits, will have an impact on welfare expressed in changes in household
income, consumption and overall poverty and its structure

A starting idea was that poverty reduction is a long term objective that requires a
long term commitment for an environment on macroeconomic stability. Poverty
reduction efforts and policy will have its full impact in poverty reduction instead of
poverty containment only if the macro environment is stable. Moreover, a higher degree
of economic instability could generate economic forces that reduce overall welfare with
greater impact on poor.
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A model of the 1-2-3 type is developed for the macroeconomic aspects and the
introduction of shocks and pro-poor expenditure policy. Household income, consumption
and poverty indicators to evaluate the impact of shocks and expenditure policy are based
on 1999 household data The reason for divergence in base years between the macro model
and household data is that the MECOVI survey, designed to study poverty, began in 1999.

Besides this introductory section, the second section describes some key features of
recent Bolivian macroeconomic performance in order to identify main shocks
experienced during the period of economic recession. Also establish their magnitude as
well as the magnitude of poverty reduction effort in terms of expenditure. The third
section presents the macro model (static, simple and flexible of the 1-2-3 type) with
structure and parameters that best represent the Bolivian economy in 1998 This year
is selected as the base year because it is the one just before the beginning of economic
recession and because it is the last year of high growth performance accomplished by
the market led model that resulted from structural reforms since 1985. Based on 1999
household survey data, the fourth section presents household income and expenditure
structure, as well as poverty indicators accomplished by the market led model

The fifth section connects the macro model to household data through aggregate
income and consumption This connection is used to evaluate the impacts of shocks
and poverty reduction policy on household welfare and poverty. First, macroeconomic
impacts from shocks and poverty reduction policy are simulated in order to generate
changes in aggregate income and consumption. Second, these changes are used
together with household data to simulate the effect of shocks and policy on household
income and consumption levels by quintiles and areas, and also their effect in terms of
changes in poverty indicators by areas Conclusions, limitations and policy implications
are presented in the last section.

2. Recent performance of the Bolivian economy

Bolivian efforts for economic development can be summarized in the first structural
reform of 1985-89 aimed at stabilization and market liberalization policies, and the
second structural reform of 1994-97 based on privatization and regulation policies.
Among the most important implications of structural reforms is the construction of a
market led growth model where the government's roll is primarily concentrated in
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social expenditure and regulation. Bolivian efforts in poverty reduction in particular can
be summarized in the Bolivian strategy for poverty reduction (PRSP. 2001) originally
based on the distribution of HIPC resources, but later amplified to the concept of pro-
poor expenditure which began much earlier during the 90's (UDAPE, 2003)

The following figures provide a brief review of performance of the Bolivian
economy Figure 1 shows that structural reforms had a positive impact on economic
growth allowing growth rates up to just above 5 per cent until 1998 During this period
a common expression was that Bolivia needed much higher growth rates in order to
have some significant effects on poverty reduction Then at the beginning of 1999 the
economy experienced a sudden stop and entered a period of recession and slow
recovery until today. Finally agrowth rate just above 3 per cent during the first semester
of 2004 may be the awaited indication that recovery is to stay and speed up

Figure 1: GDP growth rate
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Figure 2: Open unemployment
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Figure 2 shows that the growth period also had a positive impact in the open
unemployment rate which by 1997 was at it lowest of 3.65 per cent in urban areas and
0.25 per cent in rural areas From 1999 on, the open unemployment rate has grown
continuously even showing a disconnection with initial economic recovery. The reason
for this is that economic recovery is largely explained by new oil and natural gas exports,
a sector that is not employment intensive. Although government had additional income
from oil and gas rents, these have not prevented a fiscal deficit of 9 per cent of GDP by
2002 and could not prevent a contractionary fiscal policy due to a significant net drop in
government income, caused by recession, against rigid government expenditures.

As a consequence the impact of growth on poverty is expected to have reversed
after 1999 At the same time, greater pro-poor expenditure under the Bolivian Poverty
Reduction Strategy (BPRS) and greater social expenditure more generally is expected to
have helped with poverty containment. However, one can not help to wonder how the
Bolivian economy could have evolved if macroeconomic stability was maintained,
together with a 5 per cent growth and current poverty reduction resources One can not
help to ask what happened in early 1999 that changed the Bolivian growth path and
history. One answer is the accumulation of several events in a moment in time when
the key second structural reforms where only beginning to take hold. What were those
events?

Foreign direct investment (FDI) in Bolivia has followed a pattern similar to that
observed throughout Latin America and the Caribbean (Eclac, 2004) After reaching its
highest level and sudden stop in 1999 (see Figure 3), the following years FDI drops back
to its early levels, having a large impact on total investment, particularly by 2003.
However, total investment (public and private) reached its highest in 1998 and its drop
in 1999 is explained by the sudden stop of private domestic investmentl

FDI was expected to diminish as capitalized firms fulfiled their investments
commitments, however it was also expected that these firms would continue investing
given an environment of economic stability and market led growth, as well as induce
the increase in domestic private investment. These were key assumptions for thel

1 Private domestic investment was approximated by subtracting public investment and FDI from the economy's

gross fixed capital formation plus inventory variations.
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consolidation of a private led market oriented economy in Bolivia. When the time
came, the economic environment had deteriorated due to external and internal factors.

Contraction in economic activity and aggregate demand can also be observed from
the behavior of the banking system (see Figure 4). By 1998 the system reached its
highest level of activity, in 1999 it experienced a sudden stop and even decreased, then
the following years show a substantial drop in assets (largely loans) and liabilities (largely
deposits) toward their early levels. The drop in liabilities is explained by important
deposit withdrawals due to an environment of higher risk and uncertainty that resulted
from economic contraction accompanied by a deteriorated social environment, this last
being a main source of internal shock Part of those withdrawals may have left the
economy as capital flight, an event that has also been observed throughout Latin
America during this period.

Figure 3: Investment
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Figure 4: Banking System

6,000

5,500 }
5,000
4,500 4
4,000 4

Million SUS

3,500

3,000 Assets = Liabllities

2,500 -

200 T o T T T T )
92 93 94 95 9 97 98 99 00 01 02 03

Source: UDAPE

69



Bolivia: Impact of Shocks and Poverty Policy on Household Welfare

Figure 5 shows the large drop experienced in the bilateral exchange rate with Brazil
in 1999 and later in the bilateral exchange rate with Argentina in 2002. However, the
multilateral real effective exchange rate (REER) shows that real depreciations in the
bilateral exchange rate with other countries, particularly the United States with whom
Bolivia has its largest trade, has somewhat helped in compensating those drops.

Figure 5: Real exchange rate
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Figure 6 presents the evolution of the value of exports in million $US in its three
global categories It shows a decreasing tendency in exports of primary minerals and
metals, with a drop also in 1999 but its lowest level in 2001. This is explained by the
long term decreasing tendency of international prices of Bolivian mineral exports. It
also shows 1999 as the year of lowest exports of oil and natural gas Natural gas exports
to Argentina ended in early 1999 and later in the same year began natural gas exports
to Brazil Although non-traditional exports presents a general tendency to increase and
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contribute to diversification of Bolivian exports, in 1999 those exports also experienced
a slow down compared to previous two or three years.

How did the above affect the balance of payments? Table 1shows that although the
capital account (foreign saving flows) compensated for traditional current account
deficit, its flow levels had decreased substantially after 1998. Between 1998-2002, the
capital account decreased by 55 per cent explained by the combined effect from 66 per
cent decrease in FDI, 117 per cent decrease in net private capital and almost three fold
increase in new net government debt.

Table 1
Balance of payments (million $US)

Current account -666.9 -488.5 -446.45 -273.95 -352.03 3574

Goods, services and rent  -1007.3 -874.4 -833.23 -670.06 -721.5 -405.36
Unilateral transfers 340.4 3859 386.78 396.11 369.47 441.]
Capital account 1268.46 9249 46199 44565 699.73 103.81
Foreign direct investment 1023.44 1008 733.9 703.3 674.1 194.9
Net government debt 1043 1135 11049 202.65 304.18 391.8
Net private capital 229.1 -128.6 -430.5 -430.2 -268.1 -404
Other -88.38  -68.0 48.1 -30.1 -10.45 -78.89
Error & omissions  -476.38 -409.85 -54.04 209 -640.4 -62.23
Balance 125.18  26.55 -38.5 -37.3 2927 77.32

Source UDAPE

By 1998 the market led growth model helped the government concentrate half of
its spending in social expenditure in general (Figure 7) and pro-poor expenditure in
particular (15.63 per cent and 10.2 per cent of GDP by 1998 respectively). Figure 8
shows that pro-poor expenditure has been increasing during economic recession,
reaching its highest level so far by 2002 (13.1 per cent of GDP), with the characteristic
that current expenditure has been greater then capital expenditure As Figure 9 shows,
this was accomplished in a period were government income (Yg) decreased due to
recession, generating a fiscal deficit of 9 per cent of GDP by 2002 (DF) and forcing
contraction of government’s current spending (GCg) in general but not of government
investment (Ig).
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Figure 7: Social expenditure in % of GDP

I I I l I I I Current
d P

Capital

|
0- T T T

95 96 97 98 99 00 ol 02 03

Source: UDAPE

Figure 8: Pro-poor expenditure in % of GDP
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Figure 9: Government Budget in % of GDP
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Pro-poor expenditure includes total current and capital expenses on education,
health, rural development, housing and sanitation Social expenditure includes, in
addition to pro-poor expenditure, pension payments and contributions, university
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transfers and "benemeritos". Its financing comes from government income, mostly for
current expenses, and from foreign credit and donations, HIPC resources and the
National Compensation Program, mostly for capital expenses.

A question is whether pro-poor expenditure or more generally social expenditure
has been able to compensate welfare losses caused by shocks to the economy. Who in
society were affected the most and by what magnitude. What would have been the
magnitude of welfare gains if the economy did not experience external and internal
shocks These are among the question this paper tries to answer strictly during the
period of economic recession. The market led model that is put to a test during this
period must be evaluated with a longer vision, which is not done here. However, here
we can mention some of the latest papers that evaluate its performance

Based on a general equilibrium model, Thiele and Wiebelt (2003) conclude that
Bolivian economic growth for the period 1985-99 cannot be called pro-poor, because it
bypassed traditional agriculture and the urban informal sector where most of the poor earn
their living. They also conclude that the goals of the Bolivian poverty reduction strategy can
be reached only under optimistic assumptions, its performance fall short of expectations
once external shocks are taken into account (such as B Nifio). The evolution of poverty is
likely to remain uneven, with considerable improvements in urban areas and a high degree
of persistence in rural areas The differentiated impact of the growth process on household
income, observed for Bolivia, is likely to be the rule rather then the exception.

Barja and Urquiola (2003) and Barja, McKenzie and Urquiola (2004) conclude that
privatization in infrastructure sectors (telecommunications, electricity and water
services) has improved net consumer welfare in main urban areas (with larger impact
on the lower income quintiles). Based on regression analysis they show that welfare
gains occurred because greater access to services has outweighed welfare loses from
some price increases. Based on administrative data they conclude that infrastructure
sectors (including the oil and gas industry) had gain in internal efficiency and
investment and by large the oil and gas industry attracted most of foreign investment
and also generated the greatest prospect for future growth However, privatization was
oversold in the employment and household income front, particularly beyond main
urban areas, and has been rejected by the majority of population by the perception that
its benefits had reached the few.
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Based on administrative data, Garrén, Capra and Machicado (2003) show that while
privatization did not have significant impact on profitability, it increased operating
efficiency, reduced employment at the firm level and decreased fixed assets. Based on
regression analysis they show that privatization itself has been a significant factor in
explaining the improvement of operating efficiency. Other significant factors are the
size of firms, the presence of regulation and quality of management.

Based on a recursive-dynamic general equilibrium model, Jemio y Wiebelt (2003)
conclude that Bolivia is highly vulnerable to external shocks in the form of decreasing
world prices of exports and decreasing foreign direct investment and portfolio flows
Moreover, the spontaneous adjustment is severely restricted due to limited possibilities
of substitution in the markets of goods and factors, as well as institutional restrictions
about portfolio alternatives Structural characteristics of the economy also affect the
outcome of anti-shock policies. An expansionary fiscal policy is not feasible due to its
negative impact to the balance of payments and fiscal equilibrium In contrast, a
nominal depreciation of the Boliviano does increase growth and employment, and also
improves the fiscal and external balance Despite structural rigidities, a nominal
depreciation does generate a real depreciation sufficiently strong to stimulate the
necessary resource reallocation for an effective adjustment. Regarding the poverty
reduction efforts, they conclude that the combination of foreign debt relief (HIPC II
initiative) with a fiscal expansion does generate greater rates of growth, lesser fiscal and
external disequilibrium and lesser unemployment.

Based on regression analysis with household survey data, Andersen (2003) uses the
determinants of education gap to show very low social mobility in Bolivia. Low social
mobility helps explain poverty persistence over time and may be due to inadequate
public education, corruption, marriage selectivity, insufficient rural-urban migration
and labor market imperfections.

The Bolivian Poverty Reduction Strategy Paper (PRSP, 2001) represents the initial
government policy in this front and has as main premise that poverty, inequity and
social exclusion are the most severe problems that affect democracy and governance in
Bolivia The strategy was originally funded on HIPC Il resources, distributed to Bolivian
314 municipalities based on criteria defined on the National Dialogue (2000), and who
in turn invest in social projects. Based on administrative data, the latest government
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evaluation of the strategy (UDAPE. 2003) reveals several internal and external sources
of funding besides HIPC Il and introduces a pro-poor expenditure measurement which
was traced back to 1995. Evaluation of the strategy already suggests change in its
vision, from a strictly social assistance to the poor view to an employment and income
generation view through investment in small producer projects

3. Asimple macro model
3.1. Analytical framework

The analytical framework of the 1-2-3 model (extended version with government
and investment) is presented in Devarajan, Lewis and Robinson (1990), Devarajan,
Lewis and Robinson (1993), Devarajan et al. (1997) and Devarajan and Go (2002). A
brief description is presented here and in Appendix 1

This model refers to a single country with a small open economy that produces two
goods: a non-traded domestic good D and an export good E. From the consumption
point of view, the country consumes an import good M, which is not produced in the
economy, and the domestic one Some of its basic characteristics and assumptions are
the following:

- The model has four actors: a producer, a household, the government and the rest of
the world
It is a static model for a given growth rate of the economy with no intertemporal
elements.
The model identifies an equilibrium relationship between the real exchange rate
and the balance of trade, which is fixed exogenously.

- The model contains no monetary elements and any solution to the system depends
only on relative prices (it is a "real" model).
The model takes the two factors of production (capital and labor) as constant, and
it doesn’t consider any imported or domestic intermediate goods
The domestic and export goods are imperfect substitutes.

2 The extended version adopted in the current study (based on Devarajan, Lewis and Robinson, 1990 and Devarajan
et al 1997),includes government revenues and expenditures, savings, and investment, in order to consider policy
instruments that ore used to adjust macroeconomic imbalances
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The output of the domestic good is an imperfect substitute for imports in con-
sumption.

World prices of exports and imports are fixed exogenously (small country assump-
tion equivalent to price takers).

Aggregate production is fixed, which is equivalent to assuming full employment of
all primary factor inputs.

The model can be summarized in the following simple programming model (without
government), where a consumer utility function or absorption is maximized, which is
equivalent to maximize social welfare, subject to: i) a technology constraint that
represents the maximum combination of output, given a fixed proportion of production
factors (production possibility frontier); i) a balance of trade constraint that is
determined exogenously; and iii) a market clearing condition for the domestic good "D".

-(i7n)

() Maximize Q°(M,D”)=A [(Uq M+ (1 -, )DD."]
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s X
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3.2. Elasticity estimation to Bolivia

Table 1.1 in Appendix 1 presents the first order conditions of consumer utility
maximization (equation 4) and producer profit maximization (equation 3) Both
equations represent long term relationships among the variables of interest, which
include the elasticity of substitution and the elasticity of transformation Both elasticities
were estimated for the Bolivian case based on quarterly data for the period 1990-2002
Appendix 2 presents the methodology, strategy and econometric procedure followed for
elasticity estimation The estimated cointegrating equations are the following:

(4) CET Model :
log(E/D) = (-1.38 + 0.01 t - 0.18 dcrisis) + 0.248 log(PE/PD) + Resl
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(5) CES Model:
log(M/D) = (-1.61 — 0.004 t — 0.37 dcrisis) - 0.81 log(PM/PD) + Res2

The CES model result suggests on average an elasticity of substitution of 0.45 in the
consumption of the import good relative to the domestic good when there is a change
in their relative prices. The negative sign of the slope indicates that, when the price of
the import good increases while the price of the domestic good remains constant,
consumption of the import good will decrease and consumption of the domestic good
will increase.

The CET model result suggests on average an elasticity of substitution of 0.60 in the
production of the export good relative to the domestic good when there is a change in
their relative prices. The positive sign of the slope indicates that, when the price of the
export good increases while the price of the domestic good remains constant,
production of the export good will increase and production of the domestic good will
decrease.

4. Evaluating household welfare and poverty
4.1. Computation of aggregate consumption

Table 2 summarizes computation of aggregate consumption and its structure3 In
1999 Bolivia had 1.85 million households. 62.7 per cent in urban areas and 37.3 per
cent in rural areas, reflecting the relative importance of urbanization in the country4
Aggregate consumption in urban areas was 2.96 times greater than in rural areas,
showing an important difference between geographical areas

The ratio of food consumption inside the household with respect to the total
consumption represents 46 per cent in urban areas and 70 per cent in rural areas.

3 This study uses the Adult Equivalt Scale computed by the Organization for Economic Cooperation and
Development (OECD), recommended by the World Bank (2003) and defined as: AES = 1+0.7(adults-1)+0.5children.
The equation reflects a parametric scale as function of the relative needs of the household members. Interpreting
its functional form, AES has a value of 1with the first adult, every additional adult is equivalent to 0.7 of the first
adult, and each child isequivalent to 0.5 of the first adult.

4 INE defines urban as those cities with populations greater then 2000. This definition has been critized in that it may
underestimate the weigh of rural areas.
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Education, housing and non food expenditures in urban areas are greater than rural
areas, reflecting better access to services and markets in urban areas

Table 2
Consumption of households by geographical areas, 1999
(Bolivianos per month)

Description Uban = Rurgl Bolivia
Food consuption inside the household 940.9 482.7 771.1
Food consuption outside the household 197.5 36.9 138.0
Non Food Expenditures 365.7 100.7 267.5
Education Expenditures 302.1 46.1 207.2
Housing expenditures 222.0 18.7 146.6
Total Consumption 2,028.2 685.1 1,530.4
Number of households 1,136.084 691.656 1,854.740

Source Author own computation based on MECOVI 1999.

Table 3 further disaggregates the structure of consumption by quintiles and areas.
At the national level, the consumption of the richest quintile is 116 times greater than
the poorest quintile; 9.6 in urban areas and 10.1 in rural areas

Engel's law (the share of food consumption decreases in richest households) is
evidenced inside the urban and rural areas. Comparing the first four quintiles, there are
small differences in the structure of consumption, but the last quintile presents bigger
expenditures in non food and education expenditures. Differences on extreme quintiles
show inequality and polarized characteristic of consumption in Bolivia.

Curiously, the share of housing expenditure in the poorest households is too high in
urban areas, this may reflect efforts of the poorest households to access basic services
(e g. water, electric energy).

4.2. Computation of the aggregate income

Table 4 is the computed structure of household labor and non labor income by
quintiles, where aggregate labor income from primary and secondary sources was
computed without extraordinary income. Primary work is the most important source of

labor income in urban and rural areas, with increasing importance for the higher
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income quintiles. Secondary work is a relatively more important source of labor income
in rural areas, while non labor income from rents and transferences are relatively more
important in urban areas, particularly for the lower income quintiles.

Table 3
Structure of consumption of households by quintiles, 1999
(%)

Food consumption inside

the household 63 61 58 52 40 46
Food consumption outside

the household 5 8 8 10 10 10
Non Food Expenditures 10 13 14 16 21 18
Education Expenditures 6 7 9 13 18 15
Housing Expenditures 16 12 10 10 11 11

Total Consumption (Bs. per month) 365.8 737.5 1.182.1 1,7945 3,515.4 2,028.2
Rural
Food consumption inside

the household 70 71 71 66 62 70
Food consumption outside

the household 3 6 5 7 7 5
Non Food Expenditures 12 15 14 16 18 15
Education Expenditures 6 6 7 8 9 7
Housing Expenditures 2 2 3 3 4 3

Total Consumption (Bs. per month) 293.9 689.6 1,156.6 1,761.9 2,963.2 685.1
Bolivia
Food consumption inside

the household 75 67 61 53 4] 50
Food consumption outside

the household 4 6 8 10 10 9
Non Food Expenditures 12 14 14 16 21 17
Education Expenditures 6 7 8 12 10 14
Housing Expenditures 4 6 9 9 11 10

Total Consumption (Bs. per month) 300.8 709.1 1,175.9 1,790.4 3,494.5 1,530.4

Source: Author own calculation based on MECOVI 1999.
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Table 4
Structure of household Income by quintiles, 1999
(%)

Urban

Labor 54 79 82 85 87 86
Primary work 53 76 81 82 82 81
Secondary work 1 3 2 3 6 5

Non labor 46 21 18 15 13 14
Rents 14 9 8 7 9 8
Transferences 32 12 10 8 4 6

Total (Bs. per month) 77 449 927 1,721 4,656 2,147

Rural

Labor 86 89 92 90 94 91
Primary work 78 77 77 81 84 79
Secondary work 8 11 14 9 10 1

Non labor 15 12 9 10 9 10
Rents 0 1 2 3 1 2
Transferences 13 9 5 7 2 6

Total (Bs. per month) 73 390 878 1,661 3,787 505

Bolivia

Labor 83 85 85 86 88 87
Primary work 75 77 80 82 82 81

_Secondary work 7 8 6 4 6 6

Non labor 17 15 15 14 12 13
Rents 2 5 6 7 9 8
Transferences 15 11 8 7 4 6

Total (Bs. per month) 74 412 911 1,709 4,600 1,415

Source Author own computation based on MECOVI 1999

4.3. Poverty indicators

Table 5 presents the computed poverty Indicators. The headcount ratio adjusted by
Adult Equivalent Scale (AES), at the national level indicates that 4 1.4 per cent of Bolivian
households were poor in 1999, that is, they consume under the poverty line. This
indicator changes dramatically when comparing urban (23.7 per cent) with rural areas
(71. 5 per cent).
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The poverty gap adjusted by AES at the national level indicates that the poor
households have a mean shortfall of 39.8 per cent of poverty line value and require on
average an additional per capita consumption of 116.5 bolivianos per month to
overcome their poverty condition. This indicator also shows large differences when
comparing the depth of poverty between urban (24.6 per cent) with rural areas (48.4
per cent).

The intensity or severity of poverty adjusted by AES at the national level indicates
an average of 37.8 per cent degree of inequality among poor households..The severity
of poverty is greater in rural areas than urban areas, reflecting less inequality between
poor people in urban areas and more in rural areas.

Table 5
Poverty indicators based on consumption, 1999

Without adjusment

Uban _47.6% 15,9% 71% 4359
Rural 84,6% 48.8% 32,6% 141,0
Bolivia 61,3% 28,1%  16,6% 3266
Adijusted by Adult Equivalence Scale o

Urban 23,7% 24,6% 25,6% 602,2
Rural 71.5% 484%  447% 2000
Bolivia 41,4% 39,8% 37,8% 453,1

Source Author own computations based on MECOVI 1999.
Urban poverty line: 328.1 bolivianos per capita monthly
Rural poverty line:233.6 bolivianos per capita monthly
National poverty line:293 1 bolivianos per capita monthly

It is important to notice that these computations differ from official indicators for
three reasons:

i) The official welfare indicator is a mix of income (in urban areas) and consumption
(in rural areas). This may not be a better conceptual definition since income and
consumption have different implications.
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i) INE's definition of consumption includes health expenditures and estimations of
durable goods. In the case of durable goods, the primary source of information is
not consistent and has a subjective basis

iii) The official welfare indicator is not adjusted by Adult Equivalence Scales.

Comparing results of Table 5, the national adjusted Head count ratio is smaller in
19.9 per cent compared to the unadjusted indicator. The AES adjustment has a notably
effect especially in poorest and households of big size The poverty gap is deeper in
urban areas then was originally thought with the unadjusted measure, however, the
unadjusted measure did well in rural areas Also inequality among the poor is greater
in urban and rural areas then was originally thought with the unadjusted measure

5. Impact of shocks on household welfare

This chapter is developed in two sections; first the 1-2-3 Model is used to simulate
shocks to the economy in order to generate information on changes in prices and
income Second, the information on changes in prices and income is then used together
with the household data to generate changes in poverty indicators as well as changes in
income and expenditures by quintiles.

The objective is to simulate what happened in the 1998-2002 period, with 1998
being the base year and 1999-2002 as the second period which will be compared to the
base year (comparative statics) Given that 1998 was the year of highest growth with a
correspondent level of welfare accomplished, then the second period would be of loss
of welfare, which we want to measure in terms of poverty indicators as well as in
changes in income and expenditure

There are several limitations to this analysis and methodology that must be
mentioned

Pro-poor government expenditure in education, health and infrastructure for deve-
lopment will have lIts full returns in terms of poverty reduction only in the long run.
Therefore what we measure here is only the short run effects of government expen-
ditures, believing that these expenditures will have a short run effect on overall hou-
sehold income and expenditures.
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Given that the distribution of income and consumption by quintiles is based on a
fixed year (1999), which are applied to overall changes in household income and
consumption, then this methodology cannot simulate the more complicated pro-
cess of income and consumption redistribution.

Given that the 1-2-3 model is built on highly aggregate macroeconomic data, then this
model cannot simulate the more complicated process of resource distribution by eco-
nomic sectors and its consequent effects on household income and expenditures.

5.1 Experiments and macro outcomes

In this section it is of interest to determine the direction and order of magnitude of
impact of shocks and pro-poor expenditure policy on the macro economy. The analysis
has the following sequence:

Impact from a terms of trade shock alone;

tmpact from a reduction in foreign saving alone;

tmpact from an increase in total social expenditure alone;

Impact from an increase in pro-poor expenditure alone;

tmpact from output growth alone;

timpact from all of the above cases simultaneously, except pro-poor expenditure
which is part of total social expenditure.

The first external shock considered is a drop in the terms of trade The Bolivian
trade data shows that the economy experienced a 7 per cent drop in its export price
index and a 1 per cent drop in the import price index during 1998-2002. The combined
effect produces a 6 per cent drop in the terms of trade. The terms of trade are capturing
not only the effect of price drops due demand contraction of Bolivian exports but also
the price effects of exchange rate crisis in neighboring countries

The second external shock considered is a decrease in foreign saving. The Bolivian
balance of payments data shows that the capital account has decreased in 45 per cent
during 1999-2002 compared to 1998 This is explained by three accounts, i) FDI flows
dropped 34.1 per cent during that period, generating a 28 per cent decrease in the
capital account balance compared to 1998, ii) net government foreign debt flows have
increased by 191 per cent during that period, generating a 15 per cent increase in the
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capital account compared to 1998, iii) other net private capital has reversed during that
period generating a capital flight of 3.17 times the positive flow of 1998, generating a
40 per cent decrease in the capital account compared to 1998

The measurement of pro-poor expenditure came as a result of the need to evaluate
the BPRS These expenditures are part of total social expenditures and part of overall
government expenditures Pro-poor expenditures data show that these have increased in
total by 153.06 million $US during 1999-2002 and by 107.36 million $US in its capital
component, representing a 17.7 per cent and 3L 2 per cent increase compared to 1998
respectively. In the 1-2-3 model this was introduced as an increment of government
consumption by 12.7 per cent and an increment of foreign grants by 51.4 per cent
respectively. Total social expenditures data show that these have increased in total by
250 5 million $US during 1999-2002 and by 108.7 million $US in its capital component,
representing a 18.8 per cent and 31.8 per cent increase compared to 1998 respectively.
In the 1-2-3 model this was introduced as an increment of government consumption by
20.7 per cent and an increment of foreign grants by 52 per cent respectively.

As seen in Figure 1, GDP has grown an average of 1.74 per cent during 1999-2002,
this lower growth rate was introduced in the model as an increase in output by 1.74 per
cent Finally all cases of shocks, expenditure policy and low growth were simulated
simultaneously to determine the direction and magnitude of their net effect on macro
variables.

Table 6 presents the macroeconomic outcome from all simulations in terms of the
model's endogenous variables. The first column is the starting situation in 1998 or base
year. The second column is the macro outcome from the terms of trade shock alone.
The third column is the macro outcome from a reduction in foreign saving flows alone
The fourth and fifth columns are the macro outcome from expenditure policy, pro-poor
and total social The sixth column is the macro outcome from output growth alone and
the final column is the macro outcome from the net impact of the combined terms of
trade, foreign saving reduction and output growth simultaneously:.

The full impact of the terms of trade shock results in a 1.5 per cent decrease in
consumption and a 5.5 per cent decrease in total income compared to the base year
Also a 5.1 per cent decrease in tax revenues and 4 per cent decrease in aggregate
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savings, implying that without these last two happening, consumption would have
decreased further. There is no observed change in investment. However, the drop of the
domestic good price relative to the price of the export good and import good results in
a 0.13 per cent increase in the production and consumption of the domestic good, a
0.4 per cent decrease in exports and 3.3 per cent decrease in imports

The full impact of foreign savings flow reduction results in a 0 9 per cent decrease in
consumption and a 9.1 per cent decrease In total income compared to the base year.
Also an 111 per cent decrease in tax revenues and 24.1 per cent decrease in aggregate
savings, implying that without these last two happening, consumption would have
decreased further. There is also a 1.2 per cent decrease in investment. However, the
drop of the export good price relative to the domestic and the drop of the domestic good
price relative to the price of the import good results in a 0.77 per cent decrease in the
production and consumption of the domestic good, a 2.62 per cent increase in exports
and 10.6 per cent decrease in imports

The full impact of social expenditure policy results in a 0.38 per cent increase in
consumption and a 3 per cent increase in total income compared to the base year. Also
a 3.8 per cent increase in tax revenues, 4.7 per cent decrease in aggregate savings and
a 7.4 per cent decrease in investment. In the case of pro-poor expenditure alone there
are some slight differences in that income increases a bit less, aggregate savings don't
change and investment decreases less. However, in both cases the increase of the
domestic good price relative to the price of the export good and import good results in
a 0.2 per cent increase in the production and consumption of the domestic good, a 0.8
per cent decrease in exports and 3.5 per cent increase in imports. This last result shows
that pro-poor expenditure and social expenditure in general conflicts with policies that
promote exports and import substitution, that is, conflicts with policies that promote
the production of tradables

The full impact of output growth results in a 1.7 per cent increase in consumption
and 1.3 per cent increase in total income compared to the base year. Also a 1.3 per cent
increase in tax revenues, 2.2 per cent increase in aggregate savings and 2.4 per cent
increase in investment. There is a drop of the domestic good price relative to the price
of the export good and import good, however output growth increased production of
the domestic and exports goods as well as demand of the import good, although with
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Export Good (E)

Table 6
Macro outcome from shocks and expenditure policy

0.229 0.235 0.227 0.227 0233  0.237
Import Good (M) 039  0.383 0.354 0.410 0.410 0.402 0.358
Supply of Domestic Good (Ds) 0.771 0.772 0.765 0.773 0.773 0.784  0.781
Demand of Domestic Good (Dd) 0.771 0.772 0.765 0.773 0.773 0.784  0.781
Supply of Composite Good (Qs) 1.168 1.154 1117 1.183 1.183 1.186  1.136
Demand of Composite Good (Qd)  1.168 1.154 1.117 1.183 1.183 1.186  1.136
Tax Revenue (Tax) 0.234 0.222 0.208 0.243 0.243 0.237 0.207
Total Income (Y) 1.093 1.033 0.993 1.125 1.126 1.107  0.977
Aggregate Savings (S) 0.274  0.263 0.208 0.274 0.261 0.280 0.193
Consumption (Cn) 0776  0.764 0.769 0.779 0.779 0.789  0.769
Import Price (Pm) 0.999  0.989 0.999 0.999 0.999 0.999  0.989
Export Price (Pe) 0.999  0.932 1.000 0.999 0.999 0.999 0.932
Sales Price (Pt) 1.122 1.079 1.031 1.152 1.152 1.119  1.012
Price of Supply (PqQ) 0.999  0.960 0.917 1.025 1.025 1.996  0.901
Price of Output (Px) 0.999  0.943 0.906 1.030 1.030 1.996 0.876
Price of Dom. Good (Pd) 0.999  0.946 0.877 1.039 1.039 0.995  0.859
Exchange Rate (Er) 0999  0.999 0.999 0.999 0.999 0999  0.999
Investment (2 0244  0.244 0.202 0.238 0.226 0250 0.189
Government Savings (5g) 0.022  0.020 0.016 0.017 0.004 0.026  0.003
Walras Law (Z-S) 0.000 -0.001 0.000 0.000 0.000 0.000 -0.001

Source: Author own computations
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some differences It results in a 1.7 per cent increase in the production and
consumption of the domestic good, 1.7 per cent increase in exports and 1.5 per cent
increase in imports.

Finally, the full impact of the combined effect of all cases simultaneously results in
a 0.9 per cent decrease in consumption and 10.6 per cent decrease in total income
compared to the base year. Also an 11.5 per cent decrease in tax revenues and 29.5 per
cent decrease in aggregate savings, implying that without these two happening,
consumption would have decreased further. There is also 22.5 per cent decrease in
investment However, the drop of the domestic good price relative to the price of the
export good and import good results in a 1.3 per cent increase in the production and
consumption of the domestic good, a 3.5 per cent increase in exports and 9.6 per cent
decrease in imports

A first conclusion is that under macroeconomic stability (no shocks and 1998 macro
conditions) social expenditure policy would have had an important positive impact first
on aggregate income and second on aggregate consumption and tax revenues, but
negative impact on savings, investment and production of tradables.

A second conclusion is that the combined positive effects from social expenditure
policy and low output growth on aggregate consumption, income and savings did not
compensate the negative impacts from the combined terms of trade shock and
reduction in foreign saving flows.

5.2 Experiments and poverty outcomes

The connection between the simple macro model and household welfare evaluation
is based on the idea proposed by Devarajan and Go (2002). Households maximize an
indirect utility function (v). which is a function of wages (w), profits (n) and prices (p)
This indirect utility function is obtained from utility maximization as a function of net
labor supply of households L and net commodity demand C, subject to the restriction
that profits are the residual of commodity consumption expenditure pC minus labor
income wL.

6) v=v(w,mp)
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Differentiating this equation and applying Shephard's Lemma to observe the effects
of small changes in prices, we obtain

™ (%\’/EM) =wL(dw/w)+dn - pC(dp/ p)

With the information on changes in income (wages and profits) and prices of the
three goods given by the macro model, together with initial levels of labor income and
commodity consumption given by the household surveys, the impact of shocks and
macro policies on household welfare can now be computed.

Aggregate consumption includes various items of food consumption and non-food
consumption. Given that the definition of export (E). import (M) and domestic (D) goods
have their origin in the input-output matrix, all items in the MECQOVI survey were
codified according to its respective row of the IOM. This procedure allows computing
the household expenditure in terms of domestic and import goods, and gives the
possibility to connect simulations of the 1-2-3 model (with changes in prices of the
domestic and import goods) to each household, showing the effects on consumption
after changes in these prices.

Table 7 shows the linking codes with consumption of domestic and imported goods.

The specific connection between the macro model and the household surveys is
done through the use of an income multiplier and an expenditure multiplier The
income multiplier is simply the percent change in total income directly obtained from
the simple macro model, but introduced to households only through labor income The
expenditure multiplier has two components, the expenditure multiplier for the
domestic good (GHd) and the expenditure multiplier for the import good (GHm). Each
of these components were computed the following way.

GHdpp = Pdp, Qdgp = (Pdgg + APdgg_ 02) (Qdgg + AQdgg 2)
= Pdgg Qdgg + Pdgg APdgg ) + APdgg () Qdgg + APdgg  AQdgg 2
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Multiplier for d = GHd02/ GHd98

GHmpy = Pmgy Omgy = (Pmgg + APmgg ) (Qmgg + AQ’"QS-()Z)
= Pmgg Omgg + Pmgg APmgg > + APmgg_p Omgg + APmgg 0 AQmgg

Multiplier for m = GHd02/ GHd98
Where Pd and Pm are prices of the domestic good and import good respectively,

obtained from the macro model. Qd and Qm are the quantities of the domestic and the
import good respectively, also obtained from the macro model.

Table 7
Links with consumption of domestic and imported goods (in percent)

Urban

Expenditure in Domestic goods (D) 97 96 95 93 90 92
Expenditure in Imported goods (M) 3 4 5 7 10 8
Total Consumption (Bs month) 437 926 1,333 1,839 3240 2016
Rural B -
Expenditure in Domestic goods (D) 96 94 94 92 92 94
Expenditure in Imported goods (M) 4 6 6 8 8 6
Total Consumption (Bs month) 339 760 1,081 1,625 2532 684
Bolivia

Expenditure in Domestic goods (D) 96 95 95 93 90 93
Expenditure in Imported goods (M) 4 5 5 7 1w 7
Total Consumption (Bs month) 346 828 1,280 1.811 3.217 1,622

Source: Author own calculations

Table 8 shows the impact of shocks, expenditure policy and growth on household
income and consumption by areas (Tables 11l.2 to I11.5 in Appendix 3 show impact by
quintiles). In the case of the terms of trade shock, people experiment loss of income by
4.8 per cent nationally and loss of consumption by 5.3 per cent nationally, and by
similar percentages in both urban and rural areas. For the case of decreasing foreign
saving flows, people experiment loss of income by 0.6 per cent nationally and loss of
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consumption by 12.8 per cent nationally, and by similar percentages in both urban and
rural areas. Absolute losses of income and consumption are increasing the higher the
income quintile and greater in urban areas, however, that is not necessarily the case in
relative terms, for both negative shocks

In the case of social expenditure policy, people experiment gains in income by 1L
per cent nationally and gains in consumption by 4 per cent nationally, and by similar
percentages in both urban and rural areas. For the case of output growth, people
experiment gains in income by 9.4 per cent nationally and gains in consumption by 1.2
per cent nationally, and by similar percentages in both urban and rural areas Absolute
gains of income and consumption are increasing the higher the income quintile and
greater in urban areas, however, that is not necessarily the case in relative terms, for
both positive shocks.

The combined impact of shocks, social expenditure policy and growth shows that
people have experimented loss of income by 2 per cent nationally and loss of
consumption by 12.9 per cent nationally, and with similar percentages in both urban and
rural areas. Absolute losses of income and consumption have increased the higher the
income quintile and greater in urban areas, although that is not necessarily the case in
relative terms.

One first conclusion from these experiments comes from comparing the magnitudes
of the differential effects on household income and consumption levels by quintiles and
areas The negative effect on income has been greater from the terms of trade shock and
the negative effect consumption has been greater from reduction in foreign saving flows

A second conclusion is that under macroeconomic stability (no shocks and 1998
macro conditions), social expenditure policy would have had an important positive
impact first on household income and second on household consumption by quintiles
and areas

A third conclusion is positive effects from the combined social expenditure policy

and low output growth on income and consumption, did not compensate the negative
impacts from the combined terms of trade shock and foreign saving reduction.
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Table 9 shows the impact of shocks, expenditure policy and low growth on poverty
measures expressed in the FGT indicators. The terms of trade shock increases the
number of poor by an average of 1.1 per cent nationally, more in urban areas then in
rural areas. Poverty gap decreases nationally by 0.2 per cent and poverty intensity
decreases nationally by 0.1 per cent. The negative change of the poverty gap and
poverty intensity percentages nationally is explained by the effect of the new poor, who
would usually be the ones that were just above the poverty line and who would require
less additional income to recover its previous welfare position. By areas the poverty gap
and poverty intensity decreases in urban areas but increases in rural areas.

Table 8
Impacts on household Income and consumption (Bs per capita per month)

Terms of trade shock

Urban 670.5 638.2 598.1 566.4 -32.3 -31.6
Rural 146.6 139.3 199.5 189.0 -7.3 -10.6
Total 476.3 453.3 450.4 426.5 -23.1 238
Reduction in foreign saving flows

Urban 670.5 666.4 598.1 521.6 -4.1 -76.4
Rural 146.6 145.7 199.5 173.9 -0.9 -25.6
Total 476.3 473.4 450.4 392.8 -2.9 -57.6
Social expenditure policy

Urban 670.5 7445 598.1 622.4 74.1 244
Rural 146.6 163.3 199.5 207.7 16.7 8.2
Total 476.3 529.1 450.4 468.7 52.8 18.4
Output growth

Urban 670.5 733.4 598.1 605.1 62.9 7.1
Rural 146.6 160.8 199.5 201.9 14.2 24
Total 476.3 521.2 450.4 455.7 44.8 53

All cases o
Urban 670.5 657.0 598.1 520.9 -13.5 771
Rural 146.6 143.5 199.5 173.7 -3.1 -25.8
Total 476.3 466.7 450.4 392.2 9.6 -58.1

Source: Author own computations (See Tables Il.2 to 1Il.5 in Appendix 3).
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The foreign saving flow reduction increases the number of poor by an average of
3.4 per cent nationally, more in urban areas then in rural areas. Poverty gap decreases
nationally by 0.1 per cent and poverty intensity increases nationally by 0.1 per cent.
The negative change in the poverty gap percent nationally is again explained by the
characteristics of the new poor. However, the poverty gap and poverty intensity
increases in both urban and rural areas when calculating them separately, more so in
rural areas in both cases

The social expenditure policy decreases the number of poor by an average of 0.9
per cent nationally, more in urban areas (11 per cent) then in rural areas (0.5 per cent).
The poverty gap and poverty Intensity would also decrease nationally by 0.1 per cent,
explained fully by their decrease in rural areas

Similarly, the low output growth decreases the number of poor by an average of 0.9
per cent nationally, more in urban areas (11 per cent) then in rural areas (0.5 per cent).
The poverty gap and poverty intensity would also decrease nationally by 0.1 per cent,
mostly explained by its decrease in rural areas in the first case and explained fully by
its decrease in rural areas in the second case.

The combined effect of shock, expenditure policy and low output growth have
increased the number of poor by an average of 2.3 per cent nationally, more in
urban areas (2.4 per cent) then in rural areas (2 per cent). The combined effect does
not show an effect on the poverty gap when measured nationally, but it shows an
increase in urban and rural areas when measured separately, more so in rural areas
(0.4 per cent) then in urban areas (0.2 per cent). The combined effect shows an
increase in poverty intensity by 0.1 per cent nationally and also by areas, more so
in rural areas (0.5 per cent) then in urban areas (0.1 per cent).

A first conclusion is that poverty increases, measured by the head count ratio, has
been greater from reduction in foreign savings flows then from the terms of trade
shock. Poverty increases, measured by the poverty gap and poverty intensity is
concentrated in rural areas, and has been greater from the impact of reduction in
foreign saving flows then from the terms of trade shock.
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Table 9
Change in FGT Poverty Indicators (in percent)

Base year

Urban 23.8 24.6 9.6

s.e. (0.019)

Rural 71.5 48.5 29.1

s.e. (0.032)

Total 41.4 39.9 220

s.e. (0.021)

Terms of trade shock

Urban 25.0 24.4 9.5 1.2 -02 -0.1
s.e. (0.019)

F 12.0

Rural 72.3 48.6 29.3 08 02 02
s.e. (0.031)

F 5.48

Total 425 39.7 220 1.1 02 -0.1
s.e. (0.021)

F 17.34

Decrease in foreign saving flows

Urban 27.3 25.1 9.8 35 04 02
s.e. (0.020)

F 36.95

Rural 74.6 49.0 29.8 32 05 07
s.e. (0.029)

F 14.78

Total 44.8 39.8 22.1 34 -01 01
s.e. (0.020)

F 50.89

Social expenditure policy

Urban 22.7 24.6 95 -1.1 00 00
s.e. (0.018)

F 8.97

Rural 710 48.0 287 -05 -05 -04
s.e. (0.033)

F 8.53

Total 40.6 39.8 219 -09 -0.1 -0.1
s.e. (0.020)

F 13.49
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Output growth =

Urban 22.7 24.6 9.5 -1.1 0.1 0.0
s.e. (0.018)

F 8.97

Rural 71.0 48.0 28.6 05 -05 -04
s.e. (0.033)

F ] 8.53 ) ]

Total 40.6 39.7 21.9 09 -01 -0
s.e. (0.020)

F 13.49

All cases

Urban 26.2 24.8 9.7 24 02 01
s.e. (0.020)

F 26.3

Rural 73.5 48.9 29.6 20 04 05
s.e. (0.030)

F ] 13.07

Total 43.7 39.8 22.1 23 00 0.1
s.e (0.020)

F 39.36

Notes: s.e. are standard errors and F-Statistics are for the null that current and base year
values are equal

In all cases this hypothesis isrejected at less then 1%

Source: Author own computations.

A second conclusion is that under macroeconomic stability social expenditure
policy would have had an important impact in reducing the number of poor nationally,
more in urban areas then in rural areas. It would have also reduce the poverty gap and
poverty intensity in both areas, although more so in rural areas.

A third conclusion is that the combined positive effects from poverty reduction
through social expenditure policy in an environment of low output growth, did not
compensate the negative impacts on all measures of poverty from the combined terms
of trade shock and reduction in foreign saving flows

Given the diverse characteristics of the Bolivian population, captured by the 1999
survey, we can know which groups were impacted the most and by what magnitude

This information is presented in Table 10 based on the combined effects of shocks,
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expenditure policy and low growth on poverty. The number of poor increased the most
in the age group of 19-30 nationally and in urban areas. In rural areas the most affected
were in the age group of 31-45. In terms of sex, the number of poor increased the most
among males, nationally and in both urban and rural areas.

When analyzing the increase in the number of poor by ethnicity, the classified as
Spanish were impacted the most nationally and secondly the Aymara and Quechua
equally. In rural areas the most affected were also the classified as Spanish and
secondly the classified as “other". In urban areas the number of poor increased the
most among the Aymara and secondly among the Quechua and Spanish. By self-
identification, the number of poor increased the most under the classification of “none"
Quechua or Aymara, nationally and in urban areas, being second the self-identified as
“other" and Aymara. In contrast, in rural areas the number of poor increased the most
under the self-identification of “other".

In terms of education, first those with incomplete primary education were affected
the most nationally and in urban areas, increasing the number of poor. Second was the
population with complete or incomplete secondary education. In rural areas the
number of poor increased the most first among those with an incomplete secondary
education and second among those with complete or incomplete primary education.

In terms of employment, the number of poor increased the most among the
unemployed nationally and in rural areas, secondly the inactive and those not in
working age (PENT). In the case of rural areas the number of poor increased by 15.4
per cent among the unemployed. In urban areas the number of poor increased the
most first among the inactive and second among all other employment classification
equally.

By economic activity, the number of poor increased the most in the industry sector,
nationally and in both urban and rural areas. By economic condition and by sector, the
number of poor increased the most in the classification of “house" (house work),
nationally and in urban areas. In rural areas, the number of poor increased the most
when “independent" and when "formal” or “informal”.
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Table 10
Poverty profile by geographical area (head count ratio in percent)

T

Age group

Less18 285 734 467 309 757 49. 2.4 23 24
19-30 209 670 322 237 689 348 28 1.9 26
31-45 19.1 674 349 212 702 373 21 28 23
45-64 201 710 410 227 718 428 25 08 1.8
>= 65 169 738 474 182 752 488 14 14 14
Sex

Male 238 703 412 263 725 436 26 22 24
Female 23.7 726 417 261 744 438 23 1.8 21
Ethnicity

Quechua 348 799 695 372 818 715 24 1.8 20
Aymara 393 843 667 438 847 687 45 04 20
Spanish 200 483 249 223 517 274 23 34 25
Other 594 734 685 594 755 698 00 20 1.8
Self-identification

Quechua 266 767 550 281 785 56.7 1.5 1.8 1.7
Aymara 320 779 516 349 783 534 29 04 18
None 258 560 357 292 676 385 34 1.6 28
Other 157 452 202 180 487 227 23 35 25
Education

None 366 81.7 668 385 827 682 1.9 10: 13

Incomplete Primary 300 700 480 332 725 508 32 25 28
Complete Primary 230 529 31.1 244 548 327 14 20 1.6
Incomplete Secondary 20.6 51.1 253 229 547 279 23 3.6 25
Complete Secondary 155 48.7 18.1 179 492 205 25 05 23
Professional, Technical 6.3 17.9 6.8 79 189 84 16 10 1.6

Migrant condition

Non-migrant 239 779 460 266 796 482 2.6 18 23
Migrant 235 559 333 256 6585 356 21 26 23
Employment

PENT 303 755 505 326 781 529 23 26 24
Employed 210 715 435 233 730 454 23 14 19
Unemployed 266 566 280 289 720 309 23 154 29
Inactive 224 623 300 251 651 328 27 2.8 2.7
Economic Activity

Primary sector 450 758 739 470 770 751 20 1.0 1.2
Industry 305 61.8 346 332 667 376 27 49 3.0

Services 165 298 167 176 326 189 2.1 28 22

96



Gover Barja, Javier Monterrey and Sergio Villarroel

Difference
stal Urbon Rural Total

Condition

Dependent 202 448 237 224 462 258 2.2 14 21
Independent 208 703 437 232 722 459 24 1.9 22
Employer 84 453 157 84 453 157 00 00 00
Unpaid 330 792 704 357 803 718 2.7 1.0 1.4
House 176 257 186 220 257 224 43 00 38
Sector

Formal 140 349 167 158 364 18.6 1.9 1.5 18
Informal 249 743 516 273 757 535 24 15 19
House 176 257 186 220 257 224 4.3 00 38

Source: Author own computation

6. Conclusions and policy implications

Shocks and poverty reduction policy were analyzed individually and jointly in an
environment of low growth in an effort to simulate the actual experience of the Bolivian
economy during the period 1998-2002 The analytical method was based in the
connection of a simple macro model of the 1-2-3 type with household data (Devarajan
and Go. 2002). Analysis was made in terms of the direction and order of magnitude of
the differential effects of shocks and policy on i) macro aggregate consumption,
income, saving and prices, ii) on income and consumption levels of households, and iii)
on poverty measures.

There following are some methodological limitations:

1 Pro-poor government expenditure in education, health and infrastructure for deve-
lopment will have its full returns in terms of poverty reduction only in the long run.
Therefore what we measure here is only the short run effects of government expen-
ditures, believing that these expenditures will have a short run effect on overall hou-
sehold income and expenditures.

2. Given that the distribution of income and consumption by quintiles is based on a
fixed year (1999), which are applied to overall changes in household income and
consumption, then this methodology cannot simulate the more complicated pro-
cess of income and consumption redistribution.
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3. Given that the 1-2-3 model is built on highly aggregate macroeconomic data, then
this model cannot simulate the more complicated process of resource distribution by
economic sectors and its consequent effects on household income and expenditures

The following are some conclusions and implications.

1. The terms of trade shock experienced by the Bolivian economy had a greater nega-
tive impact on household income then the experienced reduction in foreign saving
flows At the same time, reduction in foreign saving flows had greater negative
impact on household consumption then the terms of trade shock.

2. Poverty increase measured by the head count ratio has been greater from reduction
in foreign saving flows then from the terms of trade shock Poverty increase mea-
sured by the poverty gap and poverty intensity has concentrated in rural areas, and
has also being greater from reduction in foreign saving flows then from the terms
of trade shock

3. Under macroeconomic stability (no shocks and 1998 macro conditions) social
expenditure policy for poverty reduction would have had an important positive
impact on aggregate income, consumption and saving, on household income and
consumption levels (more so in income then consumption), in reducing the number
of poor (more in urban then rural areas), and in reducing poverty gap and poverty
intensity (more so in rural areas).

4 The combined positive effects from social expenditure policy in an environment of
low output growth, did not compensate the combined negative impacts from the
terms of trade shock and reduction in foreign saving flows

These conclusions show that under macroeconomic disequilibrium poverty
reduction efforts become policies of poverty containment or safety net programs during
a period of economic recession. They also show that if poverty reduction is seen as a
long term objective, particularly in a country that is starting at high poverty levels, then
commitment to long term macroeconomic stability must be a key general policy. It also
suggests that this general policy must be accompanied by policies directed at ensuring
positive growth under disequilibrium, given that the economy will certainly experiment
other episodes of shocks in the medium and long term
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The paper also shows that the magnitude of poverty reduction effort does matter. If
effort produces small positive effects compared to large negative effects of shocks, then
poverty reduction policy is not real. If effort actually produces larger positive effects
compared to negative effects of shocks, then poverty reduction policy may be real.
However, if effort is larger, the macro analysis warns of other macroeconomic effects
from social expenditures policies for poverty reduction, those of export decreases,
import increases and investment decreases

Bolivia probably doesn't have the financial resources for a greater scale poverty
reduction effort. If this is the case, then a more effective way to avoid welfare looses
and maximize poverty reduction is to defend macroeconomic stability. This implies
work on preparing for external shocks and on structural aspects of the economy, like
greater export and trade diversification and large improvements in domestic
productivity.
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Description of the 1-2-3 model

Table 1.1
Assumptions about imperfect substitution

The domestic and
export goods are
assumed to be

imperfect substitutes.

This imperfect substitutability

is captured by the economy's

production possibility frontier,
for convenience specified
as a CET function with
transformation elasticity Q:

M ¥-6E0%0)

= "
X-A[o,5"+(1-a,)0‘"] :

Profit maximization by
producers, given the
CET function, yields to
the first-order condition:

'DE7 -g(P.P'.Q) A3)

E [ gp 17"
D¥ [(1 -6,)P‘]

The output of the
domestic good is
assumed fo be an
imperfect substitute
for imports in
consumption.

Source: Devarajan, Lewis and Robinson (1993) and Devarajan et at.(1997)

This imperfect substitutability
in composite commodity is
given by a CES function with
substitution elasticity ¢:

@ @' =FMD®0)

O°=Alw, M i Q -, )DD-" ] o)

Utility maximization by
consumers, given the
CES function, yields to
the first-order condition:

%’5 -r.P0) @

~1/(n+1)

M @, P"
DP - 6 -, )P"

Aside from Equations (1), (2), (3), and (4) showed in Table 1.1, equation (5) is part
of the "real flows" side of the model, which defines total demand for the composite

good (absorption) showing that the value of the goods demanded must equal aggregate

expenditure:

5®Q'=C+2Z+G

5 The two main characteristics of the CES/CET functions are i) they are homogeneous of degree one (linearly

homogeneous), and ii) they have a constant elasticity of substitution.

6 See Appendix 1lfor detailed mathematical procedure.

103



Bolivia: Impact of Shocks and Poverty Policy on Household Welfare

In Equation (5), C represents aggregate consumption, Z represents aggregate real
investment and G is the real government demand.

Table 1.2
Price equations in the model

The domestic price of E (taking The price of the composite

into account that there is no good P (aggregate output)’
export subsidy rate in the Bolivian is the cost-function dual to
case) is determined by: the first-order condition of
: equation 3.
There is a fix ©6) P =Rpw o
world price for E F=g (P(Pd)
(pw*) where R is the nominal Given the linearly
exchange rate homogeneity of the dual
price equation and using
Euler’s theorem, we obtain
the following expenditure
identity: A
P,_P‘E+P"D“ (8)
S I D
The domestic price of M The price of the composite
(including import tariffs: 1) commodity* P' is the cost-
is determined by: function dual to the first-
order condition of equation 4.
@ P =(1+)Rpw ' 75,
There is a fix where R is the nominal Given the linearly
world price for M exchange rate homogeneity of the dual price
(pw™) equation and using Euler’s

theorem, we obtain the
following expenditure identity:
" v n
PIMAP D g
Q0

l’)‘l

Source: Devarajan, Lewis and Robinson (1993) and Devarajan et al. (1997)

7 The composite good price Pxcorresponds to GDP deflator.

8 The composite good price Pgcorresponds to an aggregate consumer price or cost-of-living index.
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Complementing the information presented in Table 1.2, two additional price
equations are introduced: i) one that considers the sales price of composite goods Pt
when indirect taxes (ts) are added to the price of the composite good (Pq); and ii) a
numéraire price, in this case the nominal exchange rate R, since only relative prices
matters:

(100 Pl=(1+15)P?
(my R=1

Regarding the market-clearing equilibrium conditions9, supply must equal demand
for “D” and "Q" (Equations 12 and 13 respectively), the balance-of-trade constraint
must be satisfied adjusting grants (ft) and remittances (re) from abroad (Equation 12),
and also the government-budget constraint (public savings) must be considered as the
residual of tax revenue (T) plus foreign grants less government consumption (G) and
transfers (tr) to households (Equation 15).

(12) D'-D =0

(13) Q-0 =0

(14) pw"M -pw E—ft—re= B
(15) S=T+fiR-P'G-Pirr

The income flows (nominal flows) among the actors in the economy can be
tabulated in a social account matrix (SAM) with six accounts: one for each actor, a
"capital" account that reflects the saving-investment balance, and a "commodity"
account that keeps track of absorption Table 1.3 presents this social account matrix.

9 The equilibrium conditions are not all independent. To prove this, it suffices to show that the model satisfies Walra s's
Law.
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Table 1.3
Social account matrix for the 1-2-3 model®

Commodity cP PG Pz PQ™
Producer PD Rpw E PD"+ RpwE
Household P'X tr P' re R Y=P'X +tr P+ re R
Government ("Rpw"M  (P'Q" ' T
Capital sY s' RB S=5Y+S+RB
World R pw' M Rpw M

GDP+ Rpw E
Total P'Q’ (P'Q’ Y Outflow P'Z  +reR+

RB

Source: Devarajan, Lewis and Robinson (1990)
10 Each cell represents a payment from a column occount to a recipient ina row account.

1 According to equation 5
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Four equations can be extracted from the information presented in Table 1.3;
Equation (16) that corresponds to household income "Y" (sum of 3rd row), Equation
(17) determining government revenue “T14" (sum of the 4th row: T = tm pwmM +8&
PgQD+ tyY), Equation (18) representing total savings "S", and finally Equation (19) that
determines aggregate household consumption "C" The latter can be obtained
rearranging terms of the 3rd columnband takes the following form:

(19) CPl=Y(l-s5-1)

Summarizing, the full analytical model is a system of nineteen equations with
nineteen endogenous variables Endogenous and exogenous variables are listed below

Table 1.4
List of variables of the 1-2-3 model

E :Export good pw" : World price of import good
M : Import good pw* : World price of export good
D® : Supply of domestic good " Tariff rate

D" : Demand for domestic good
Q* : Supply of composite good

Q" : Demand for composite good
P : Domestic price of export good
P : Domestic price of import good
: Producer price of domestic good
: Sales price of composite good
. Price of aggregate output

: Price of composite good

: Nominal exchange rate

. Tax revenue

: Government savings

: Total income

: Aggregate consumption

: Aggregate savings

. Aggregate real investment

: Sales/excise/value-added tax rate
: Direct tax rate

: Government transfers

: Foreign transfers to government

: Foreign remittances to private sector
. Average saving rate

: Aggregate output

: Real government demand

: Balance of trade

: Export transformation elasticity

: Import substitution elasticity

Q owoOIXI“lg =5 = 7=

INLAO<L-3DPTTYY

14 Note that in the Bolivian economy there are no export subsidies.

15 Note that all income isspent on the single composite good.
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Appendix 2

Econometric Procedure and Elasticity Estimation

1. Methodology and data source

The 123 macro model divides the economy into two sectors (tradable (E+ M) and
non-tradable (D)) and three goods markets (export good E, domestic good D and import
good M). In this economy the production possibilities frontier is specified as a constant
elasticity of transformation (CET) function with transformation elasticity between Eand
Ds. Utility in consumption is specified as a constant elasticity of substitution (CES)
function with substitution elasticity between DD and M. Production and consumption
decisions are determined by the relative prices of Eand D in the first case and of M and
D in the second case Export and import prices are exogenous making the domestic
price endogenous.

The purpose of this Appendix is to present the methodology, data source and
processing, study of the statistical properties of the data and finally production of
estimates of the constant elasticity of transformation (CET) and constant elasticity of
substitution (CES), required for the 123 model. It is desired that estimation of these
parameters best represent the Bolivian economy.

In the CES case, utility maximization by households subject to a standard budget
constraint can be expressed in the following form:

Maximize [® (M,)'n + (1- (n))(l)";)'n/'//n
Subject to: M{*P'y + D' Py = O *P°,
The parameter n determines the elasticity of substitution between consumption of
the import good and consumption of the domestic good, which is given by v = 4 (1+n)

for -o<n<+1, w is the share parameter. MM is the price of the import good, PDis the
price of the domestic good, B*PQis a budget constraint expressed in terms of the
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composite good and t is time. Solution of the maximization problem yields the
following optimality condition for the allocation of consumption:

M/D’, = [((1-0)w)*(Py /P 1/ M+])
This condition reduces to the following log-linear testable relationship:
Ln(M/D“t) =0+ 0y Ln(P“/P“t) where 0 = v Ln(o/(1- ®)) and oy = v

In the CET case, maximization of aggregate production subject to a constant
elasticity of transformation function can be expressed in the following form:

E s S X
.y o - L3 -— 0 %
Maximize E;*P ; + D (*P ; = X°*P,

p

Subject to X° = [§(E,) + (1- O)(D )]

The parameter p determines the elasticity of transformation between the
production of the export good and the domestic good, which is given by u = ¥(p-1) for
1< p <+, O is the share parameter, pE is the price of the export good, PSis the price
of the domestic good, X°*PXis the value of aggregate product X° which is fixed
Solution of the maximization problem vyields the following optimality condition for the
allocation of production:

Mp-1)

E/D', = [((1-6)/0)(P /P )]
This condition reduces to the following log-linear testable relationship:
Ln(E/D'\,) =B + By Ln(P'/P'\,) where By = u Ln((1-6)/6) and By =u

Both testable relationships based on the CET and CES functions describe a long run
equilibrium condition, therefore it is of interest to estimate a cointegrating relationship
among the variables In the first case the elasticity corresponds to the long-run
equilibrium relationship between the production ratio and the price ratio of the export
good relative to the domestic good. In the second case the elasticity corresponds to the
long-run relationship between the consumption ratio and the price ratio of the import
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good relative to the domestic good. In each case the price ratio describes an internal
real exchange rate, in the first case it is a production exchange rate (depreciation is an
incentive for exports) and in the second it is a consumption exchange rate (depreciation
is an incentive for imports)

The source for the data is the national accounts statistics produced by the Bolivian
National Institute of Statistics (INE). INE produces national accounts data on a quarterly
basis and time series for all of its components are available from the first quarter of
1990 to the second quarter of 2004 (the last two quarters are preliminary), in nominal
and real terms (base 1990). The time series required for the study must be consistent
with an economy that produces two goods (one export and one domestic) and
demands two goods (one import and one domestic) For the elasticity of substitution in
supply (CET function) we need the quarterly time series of the export good (EE),
domestic good (DCK), price of the export good (PE) and price of the domestic good
(PD) For the elasticity of substitution in demand (CES function) we need the time series
of the import good (MCK). domestic good (DCK), price of the import good (PM) and
price of the domestic good (PD). All of these can be obtained from the national accounts
with the following processing:

EE = no processing required.

MCK = Total imports MM - intermediate imports and raw materials.

DCK = Total household demand + total government demand + total
investment-MCK.

PE = Nominal EE/ Real EE

PM = Nominal MCK / Real MCK

PD = Nominal DCK / Real DCK

EE/DCK = Ratio of export good production to domestic good production

PE/PD = Ratio of the export good price to the domestic good price

MCK/DCK = Ratio of import good consumption to domestic good consumption
PM/PD = Ratio of the import good price to the domestic good price.

2. Statistical properties of the data

The following figures present the raw quarterly time series of interest, where
ED = EE/DCK is the real production ratio of the export good relative to domestic good,
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PED = PE/PD is the price ratio of the export good relative to the domestic good.
MD = MCK/DCK is the real consumption ratio of the import good relative to the
domestic good and PMD = PM/PD is the price ratio of the import good relative to the
domestic good.

Figure 11.1 Figure 11.2:
a4 32 4
4 28
%1 24
32
20
28
24 16 4
rrevrerrer 12

20 trrrprerprerpreprerpreTrTTYTYOTY v LAMMARAALAAME SASE LA ARAS LASA SR AARA RARLARAS AAAA ALY
90 91 92 93 94 95 96 97 98 99 00 01 02 04 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04

w— ED = MD
Figure 11.3: Figure 11.4:
1 1(1::]
1
10
1.004
09 095
08 090
0.854
7
g 0.804
0.6 trrrprrrprrrprerrre eI 0.75rrrprrrprerprerprerprerpeeprrrprerrer e
90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04
= PED — PMD

Table 1.1 presents the standard ADF test applied to the data in levels, indicating the
variables LED = log(ED), LMD = log(MD), LPED =log(PED) and LPMD = log(PMD) are all
non-stationary under different test specifications. Bble 1.2 presents the standard ADF test
applied to the data in first difference, indicating the first difference of LED and LMD are
stationary under different test specifications. The first difference of LPED is also stationary
except when a constant and trend are included in the test specification The first
difference of LPMD is stationary only when a constant is included in the test specification.

Comparing Table 1.1 and 11.2 it is possible to conclude that the variables LED and
LMD are integrated of first order or I(1). The variable LPED is not I(1) only when the test
includes constant plus trend. The variable LPMD is 1(1) only when the test includes a

constant.



Bolivia: Impact of Shocks and Poverty Policy on Household Welfare

Table I1.1
ADF unit root tests for the variables In levels

None 1 -0.875 Non-Stationary
LED Constant 1 -1.783 Non-Stationary
Constant, trend 1 -2.523 Non-Stationary
None 4 -0.078 Non-Stationary
LMD Constant 4 -1.883 Non-Stationary
Constant, trend 4 -1.961 Non-Stationary
None 5 -0.522 Non-Stationary
LPED Constant 5 -2.375 Non-Stationary
Constant, trend 5 -1.605 Non-Stationary
None 10 0.577 Non-Stationary
LPMD Constant 10 -0.435 Non-Stationary
Constant, trend 10 -1.665 Non-Stationary

Notes (*),(*) and (***) denotes rejection of the null hypothesis of unit root at 10%, 5% and 1% res-
pectively.The log length was selected by the Akaike Information Criterion (AIC).
Source: Authors own calculations

Table 112
ADF unit root tests for the variables in first difference

-4.963 *** Stationary
-5.122 *** Stationary
-5.260 *** Stationary
-5.663 ***  Stationary
-5.496 ***  Stationary
-5.511 ***  Stationary
-2.482 ** Stationary
-2.325 ** Stationary
-2.882 Non-Stationary
-1.694 * Non-Stationary
-3.007 ** Stationary
-2.807 Non-Stationary

None

Al LED Constant
Constant, tfrend
None

A LMD Constant
Constant, trend
None

A LPED Constant
Constant, trend
None

A LPMD  Constant
Constant, trend

V(OO Ih|A[DlWLWIW W W w

Notes (*), (**) and (***) denotes rejection of the null hypothesis of unit root at 10%, 5% and 1%res-
pectively.The lag length was selected by the Akoike information Criterion (AIC).
Source: Authors own calculations
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Traditional unit root and co-integration tests were developed for non-seasonal or
zero frequency data, which could also be applied to quarterly data only if it is proven
that unit roots at other frequencies are not present (half frequency or biannual unit root
and one fourth frequency of annual unit root). It is important to notice that the elasticity
of interest in this study corresponds to the long run equilibrium relationship between
LED and LPED and between LMD and LPMD, that is, it is strictly a non-seasonal or zero
frequency relationship in the data.

Seasonal differencing is often used to remove non-stationarity in seasonal data In
this case the quarterly difference operator is Adyt=yt-yt.4. Table 11.3 presents the ADF
test applied to the quarterly difference of the data. Results show that the quarterly
difference of LED is non-stationary under any test specification, which supports the
result that this variable is 1(1). The quarterly differences of LMD and of LPED are
stationary only when no deterministic variables are included in the test specification.
The quarterly difference of LPMD is stationary only when a constant is included in the
test specification. Stationarity of the quarterly difference implies that the time series
may contain either a non-seasonal unit root, a biannual unit root, an annual unit root,
or a combination of these types of unit roots.

Table 11.3
ADF unit root tests for the variables in quarterly difference

None 5 - -1.297 Non-Stationary
A4LED  Constant 6 1496 Non-Stationary
Constant, trend 5 -1.686 Non-Stationary
None 5 -2291*" Stationary
Ay LMD _Constant 5  -2283 Non-Stationary
Constant, frend 5 -2.234 _ Non-Stationary

None 1 -2.695"** _ Stationary
AgPED  Constant 1 -2.551 Non-Stationary
Constant,frend 1 -3.066 Non-Stationary
o None 6 -1.800" Non-Stationary
Ay LPMD _Constant 6 -3.191°* Stationary
Constant, trend 6 -3.001 Non-Stationary

Notes: (*). (**) and (***) denotes rejection of the null hypothesis of unit root at 10%, 5% and 1%res-
pectively The lag length was selected by the Akaike information Criterion (AIC).
Source: Authors own calculations
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The HEGY procedure introduced by Hylleberg et al. (1990) is appropriate to find out
which types of unit roots are contained in the data. The quarterly difference operator
A4=(1-L¥can be decomposed as, (I-L4=(-L)(I+L)(1+L=(I-L)(I+L+L2L3, which
has four roots, one at zero frequency, one at two cycles per year and two complex pairs
at one cycle per year. The HEGY procedure consists in the following testable regression
model, which can be estimated by OLS,

Var = My + T g + TV g + T3V3,0 + Tuy3, + (lags of vy) + &

where Y S(I+L)I+L )y, =y, + Yi.p + Ve + Vo3
Yo = -(I-L)(1+L e == Y1+ Yee2 = Vie3)
vy = -(I-L)(I+L)y, = -(I-L )y, = -(y, - ¥,.2)

Ve = ‘XJ\‘.':\I-\‘I—J
M, = constant, trend and seasonal dummies
Lags of vy, are included to ensure white noise residuals
g = 1.1.d. residuals
Based on the HEGY regression the following hypothesis can be tested using critical
values computed by Hylleberg et at. (1990):

H4: m; = 0 or non-seasonal unit root
Hg: m, = 0 or biannual unit root

He: w3 = my = 0 or annual unit root

Table 1.4 presents estimated statistics from application of the HEGY regression to
the data In the case of LED there is consistent rejection of HB and HC and failure to
reject HA implying unit root only at zero frequency (non-seasonal unit root), that is, the
variable must be I(1). This result supports the previous finding
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Table 1.4
HEGY tests for seasonal unit roots

LED ‘None 0 21263 -3.164"  9.756°*
€. 0 0420  -3.150°***  9.568°**
c.t 0 -1.074  -3.119°***  9.453°***
C.q; G, Q3 0 0610 -3.146°*  13.666°**
C.t.q q,as 0 1232 -3.124°*  13.506°***
LPED None 0 0023 3.272""" 5294
C 0 -2905° -3.152°"**  3.393°*
C.t 0 -1.214  -3.099***  3.324*
C.q,q,03 0 -2905* -3.284"* 3.846
C.ta qas 0 1288 -3234*" 3760
LMD None 0 0701 -2192**  19.009****
c 0 -1.958  -2241** 19.710°***
C.t 0 2038 -2202*"  19.096""*"
C.q; Q2 Q3 0 -1.981  -2.111 20.255*"*"
C.tq q,a; 0 2055 2077 19.590***
LPMD None 0 0990  -0.899 2173
e D 0082 -0.886 2039
_Ct O 2985 -085 2208
"~ IC% G2l 0 0255  -1.908 6.578"
“Cta qyas 0 3153 2057  7.056**

Notes: Critical values where obtained from the HEGY tables for n=48.

For the HEGY "t" test (*), (**), (***) and (****) denotes rejection of the null hypothesis at 10%, 5%, 2.5%
and 1% respectively. For the HEGY 'F' test (*), (**), (***) and (****) denotes rejection of the nuli
hypothesis at 90%, 95%, 97.5% and 99% respectively. Residuals of all regressions are white noise and
approximately normally distributed without the addition of lags of yt4 The gi are seasonal dummies
Source: Authors own calculations

In the case of LPED and LMD there is consistent rejection of Hs and HC and failure
to reject H When no seasonal dummies are included in the test specification. That is,
LPED and LMD are I(1) as found before as long as no seasonal dummies are included
in any regression procedure.

In the case of LPMD there is consistent failure to reject H AHBand HC implying
unit root at all frequencies (consistent with earlier findings). This result suggests that for

LPMD there is need to filter out the unit root components other then the one of interest
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at zero frequency, this way the new LPMD, say LPMD1, would be I(1). The filter to
remove the seasonal roots would be the following, where y 1t is the filtered series
already computed above: (1-L4)/(I-L)yt = (I+L+L1+L) yt = yir

3. Co-integration test

The issue is to find weather the variables of interest are co integrated, that is if there
is a linear combination of the pair of variables LMD and LPMDI and the pair of
variables LED and LPED that is stationary. If these pairs of variables are co integrated,
then the linear combination would express the long term relationship among them.

Engle and Granger (1987) proposed a two-step estimator for models involving co-
integrated variables In the first step, the co-integrating parameters are estimated by
running a static regression in the levels of the variables. In the second step, these are
used in estimating an error correction model. Both steps require only OLS. The first step
is our main interest here, in testing whether the residuals of the estimated regression
in levels produces a stationary time series. The following are the estimated co-
integrating equations

CET co-integrating equation:

log(E/D) = (-1.38 + 0.01 t - 0.18 dcrisis) + 0.248 log(PE/PD) + Resl

CES co-integrating equation

log(M/D) = (-1.61 — 0.004 t — 0.37 dcrisis) - 0.81 log(PM/PD) + Res2

where t is time and dcrisis is a dummy variable that captures the shift during the
current period of economic crisis, taking a value of | from the first quarter of 1999 to

the second quarter of 2004 and O otherwise. Resl and Res2 are the residuals of the
estimated equations.

Table 1.5 presents the standard ADF test applied to the estimated residuals of the

co-integrating equations Results show evidence of Stationarity for Resl when no
deterministic variables are included or when only a constant is included in the test
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specification. Results also show consistent evidence of stationary for Res2 under any
deterministic specification of the test with one lag. There is also evidence of stationary
for Res2 when no deterministic variables are included in the test specification with four
lags.

The CET co-integrating equation suggests on average an elasticity of substitution of
0.248 in the production of the export good relative to the domestic good when there is
a change in their relative prices. In addition the positive sign indicates that, when the
price of the export good increases while the price of the domestic good remains
constant, the production of the export good will increase and the production of the
domestic good will decrease. Result in accordance to theory.

Table 1.5
ADF unit root tests for the residuals of long term equations

None 1 (AIC) -3.271 ***  Stationary
Resl Constant 1 (AIC) -3.239 ** Stationary
Constant, trend 1 (AIC) -3.197 * Non-Stationary
None 4 (AIC) -2.281 ** Stationary
Res2 Constant 4 (AIC) -2.250 Non-Stationary
Constant, frend 4 (AIC) -2.208 Non-Stationary
None 1 (8IC) -3.985 ***  Stationary
Res2 Constant 1 @SIC) -3.952 ***  Stationary
Constant, trend 1 (SIC) -3918**  Stationary

Notes (*). (**) and (***) denotes rejection of the null hypothesis of unit root at 10%, 5% and 1%
respectively. The log length was selected by the Akaike Information Criterion (AIC) ond the
Schwarz Information Criterion (SIC), both criteria coincide for Res1but diverge for Res2.
Source: Authors own calculations.

The CES co-integrating equation suggests on average an elasticity of substitution of
0.81 in the consumption of the import good relative to the domestic good when there
is a change in their relative prices. In addition the negative sign indicates that, when the
price of the import good increases while the price of the domestic good remains
constant, the consumption of the import good will decrease and the consumption of the
domestic good will increase. Result in accordance to theory.

117



Bolivia: Impact of Shocks and Poverty Policy on Household Welfare

Although both estimated co-integrating parameters are inelastic, the CET parameter
is more inelastic compared to the CES parameter, implying that producers are much
slower to react to price changes (probably due to structural rigidities) compared to
consumers.

The following are the corresponding error correction models (ECM) or second step
of the Engle and Granger estimation procedure, where €1t and €2t are white noise
residuals.

CET ECM A log(E/D), = 0.006 — 0.44 Resl, ; + €l
t-Stat: (0.46) (-3.64)
R*=0.19
Skewness = -0.45
Kurtosis = 4.37

CES ECM A log(M/D); = -0.0002 - 0.32 A log(M/D),_3 - 0.65 Res2,_; + €2,
t-Stat: (-0.01) (-3.26) (-5.56)
R* = 0.50
Skewness = -0.46
Kurtosis = 3.94
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Appendix 3

Household Tables

Table Ill.1
Impact on households from negative terms of trade shock
(Bs per capita per month)

Urban

1 (poorest) 200.8 192.3 108.5 102.8 -8.5 -5.8
2 249.2 236.3 223.7 211.8 -12.8 -11.9
3 380.5 361.8 336.1 318.2 -18.8 -17.9
4 546.2 519.0 510.9 483.8 -27.2 -27.1
5 (richest)  1,203.6 1,146.9 1,059.6 1,003.7 -56.7 -55.9
Total 670.5 638.2 598.1 566.4 -32.3 -31.6
Rural

1 (poorest) 68.4 65.0 90.3 85.5 -3.4 -4.8
2 142.8 135.8 205.8 194.9 -7.0 -10.9
3 262.0 248.9 333.7 316.0 -13.1 -17.7
4 388.6 369.4 503.4 476.8 -19.1 -26.6
5 (richest) 641.7 607.8 1,0124 958.9 -33.9 -53.5
Total 146.6 139.3 199.5 189.0 -7.3 -10.6
Total

1 (poorest) 77.8 74.0 91.6 86.7 -3.8 -4.9
2 186.4 177.0 213.1 201.8 9.4 -11.3
3 355.5 338.0 335.6 317.8 -17.6 -17.8
4 525.3 499.2 509.9 482.9 -26.2 -27.0
5 (richest)  1,185.6 1,129.6 1,058.1 1,002.3 -56.0 -55.8
Total 476.3 453.3 450.4 426.5 -23.1 -23.8

Source: Author own calculations.
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Table 1.2
Impact on households from reduction In foreign saving flows
(Bs per capita per month)

Urban

1 (poorest) 200.8 199.7 108.5 94.5 -1.1 -14.0
2 249.2 247.5 223.7 194.9 -1.6 -28.8
3 380.5 378.1 336.1 292.9 2.4 -43.2
4 546.2 542.7 510.9 4454 -3.5 -65.5
5 (richest) 1,203.6 1,196.4 1,059.6 924.6 -7.2 -135.0
Total 670.5 666.4 598.1 521.6 -4.1 -76.4
Rural

1 (poorest) 68.4 68.0 90.3 78.7 -0.4 -11.6
2 142.8 141.9 205.8 179.4 -0.9 -26.4
3 262.0 260.3 333.7 290.9 -1.7 -42.8
4 388.6 386.1 503.4 439.1 -2.4 -64.4
5 (richest) 641.7 6374 10124 883.0 -4.3 -129.4
Total 146.6 145.7 199.5 173.9 -0.9 -25.6
Total

1 (poorest) 77.8 77.3 91.6 79.8 -0.5 -11.8
2 186.4 185.2 213.1 185.8 -1.2 -27.4
3 355.5 3563.3 335.6 292.5 -2.2 -43.1
4 525.3 522.0 509.9 444.6 -3.3 -65.3
5 (richest) 1,185.6 1,1785 1,088.1 923.3 -7.1 -134.8
Total 476.3 473.4 450.4 392.8 2.9 -57.6

Source: Author own calculations
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Table 111.3
Impact on households from social expenditure policy
(Bs per capita per month)

Urban

1 (poorest) 200.8 220.3 108.5 113.0 19.5 4.5
2 249.2 278.6 223.7 2329 29.4 9.2
3 380.5 423.5 336.1 349.9 43.0 13.8
4 546.2 608.5 510.9 531.8 62.4 20.9
5 (richest) 1,203.6 1,333.5 1,059.6 1,102.7 129.9 43.1
Total 670.5 7445 598.1 622.4 74.1 24.4
Rural

1 (poorest) 68.4 76.3 90.3 94.0 7.9 3.7
2 142.8 158.8 205.8 214.2 16.0 8.4
3 262.0 291.9 333.7 347.3 29.9 13.7
4 388.6 432.4 503.4 524.0 43.9 20.5
5 (richest) 641.7 7194 11,0124 1,053.7 77.7 41.3
Total 146.6 163.3 199.5 207.7 16.7 8.2
Total

1 (poorest) 77.8 86.5 91.6 95.4 8.7 3.8
2 186.4 207.9 213.1 2219 21.5 8.7
3 355.5 395.8 335.6 349.3 40.2 13.8
4 525.3 585.2 509.9 530.8 59.9 20.9
5 (richest) 1,185.6 1,313.8 1,058.1 1,101.1 128.2 43.0

Total 476.3 529.1 450.4 468.7 52.8 18.4

Source: Author own calculations.
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Table 1.4
Impact on households from low output growth
(Bs per capita per month)

#

Urban

1 (poorest) 200.8 217.4 108.5 109.8 16.6 1.3
2 249.2 274.2 223.7 226.3 25.0 2.6
3 380.5 417.0 336.1 340.1 36.5 4.0
4 546.2 599.1 510.9 517.0 53.0 6.1
5 (richest) 1,203.6 1,313.9  1,059.6 11,0722 110.3 12.6
Total 670.5 733.4 598.1 605.1 62.9 7.1
Rural

1 (poorest) 68.4 75.1 90.3 91.4 6.7 1.1
2 142.8 156.4 205.8 208.2 13.6 2.4
3 262.0 287.4 333.7 337.6 25.4 4.0
4 388.6 425.8 503.4 509.4 37.2 6.0
5 (richest) 641.7 707.6 11,0124 1,024.4 65.9 12.0
Total 146.6 160.8 199.5 201.9 14,2 2.4
Total

1 (poorest) 77.8 85.2 91.6 92.7 7.4 1.1
2 186.4 204.6 213.1 215.7 18.3 2.5
3 355.5 389.7 335.6 339.5 34.2 4.0
4 525.3 576.2 509.9 516.0 50.9 6.0
5 (richest) 1,185.6 1,294.4 1,058.1 1,070.7 108.9 12.6
Total 476.3 521.2 450.4 455.7 44.8 53

Source: Author own calculations.
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Table 1I1.5
Impact on households from all combined cases
(Bs. per capita per month)

Urban

1 (poorest) 200.8 197.2 108.5 94.4 -3.6 -14.1
2 249.2 243.8 223.7 194.6 -5.4 -29.0
3 380.5 372.7 336.1 292.5 -7.8 -43.6
4 546.2 534.8 510.9 444.8 -11.4 -66.1
5 (richest) 1,203.6 11,1799  1,059.6 923.4 -23.7 -136.2
Total 670.5 657.0 598.1 520.9 -13.5 -77.1
Rural

1 (poorest) 68.4 67.0 90.3 78.6 -1.4 -11.7
2 142.8 139.8 205.8 179.2 -2.9 -26.7
3 262.0 256.5 333.7 290.5 -5.5 -43.2
4 388.6 380.6 503.4 438.5 -8.0 -64.9
5 (richest) 641.7 6275 11,0124 881.9 -14.2 -130.6
Total 146.6 143.5 199.5 173.7 -3.1 -25.8
Total

1 (poorest) 77.8 76.2 91.6 79.7 -1.6 -11.9
2 186.4 182.4 213.1 185.5 -3.9 -27.6
3 355.5 348.2 335.6 292.1 -7.3 -43.5
4 525.3 514.4 509.9 444.0 -10.9 -65.9
5 (richest) 1,185.6 11,1622 1,088.1 922.1 -23.4 -136.0
Total 476.3 466.7 450.4 3922 9.6 -68.1

Source: Author own calculation.
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