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1. INTRODUCTION

For most countries in sub-Saharan Africa, the decade of the eighties was
marked by adverse external shocks and significant policy reform on the macro-
economic and sectoral level. Stabilization programs brought about macroeconomic
equilibrium at the cost of reduced outputs and incomes; structural adjustment
reforms dismantled many government controls on production, marketing and prices,
at times resulting in retrenchment of workers and removal of subsidies. How the
poor have fared as a result of these changes and what policy measures are
available to improve their welfare have been major concerns of governments and
donors.

Lesotho is no exception. Uncertainties regarding possible declines in
workers’ remittances and growing fiscal imbalances led to the adoption of a
structural adjustment program in 1988 that focused on cuts in government spending
and increases in taxes. More recently, a severe drought in 1991 and 1992 reduced
agricultural production and necessitated massive inflows of food aid and
commercial imports. This paper examines how poor households in Lesotho have been
affected by these external shocks and policy changes and exp]ores policy options
for alleviating poverty.

LESOTHO’S ECONOMY

Perhaps the most important characteristic of Lesotho’s economy is its strong
dependence on the Republic of South Africa, which completely envelopes it
geographically. Workers’ remittances from employment of Basotho laborers in
South Africa’s mines account for half the country’s national income. Lesotho is
part of the Rand zone, with the Toti (plural maloti) tied to the South African
rand at a fixed 1:1 exchange rate. As a member of the Southern African Customs
Union (SACU), Lesotho’s trade taxes are collected by the RSA government. SACU
payments accounted for 51.5 percent of budgetary revenues (excluding grants)
between 1988/89 and 1992/93. Finally, given the relative sizes of the two
economies (the GDP of the RSA is more than x times that of Lesotho), the open
borders permitting free trade and the linked currencies, prices in Lesotho of
most goods are effectively determined by prices in its larger neighbor.

Agriculture and Tivestock dominate the rural economy, but account for less
than one quarter of GDP. Soil erosion, drought and overgrazing have reduced
productivity of these sectors despite government efforts at increasing output.
The industrial sector is very small, although recent foreign investments in
textiles have led to rapid growth. Construction on the Lesotho Highlands Water
Project (LHWP) began in 1991 generating construction jobs in the local economy.
Beginning in 1998, the project is expected to generate revenues from water
exports to the RSA.



Most of the population (87.4 percent) lives in rural areas, with the highest
rural population density in the lowland and foothill regions. Poverty is
concentrated in rural areas with average expenditures per capita less than half
those in cities. Rural households without income from workers’ remittances
account for nearly half of all households.

In order to understand how changes in economic policies and external shocks
have affected poor households in Lesotho, this paper uses a semi-input-output
(SI0) model of the economy to trace linkages between production activities,
payments to factors, household incomes and household expenditures. The base data
is a social accounting matrix (SAM), a consistent set of accounts showing
economic flows across sectors and various actors in the economy. The SAM used
in this study shows economic flows for 1987, just before the onset of the major
structural adjustment policy reforms in Lesotho, and is constructed from an
earlier SAM for 1984/85 by Carvalho (1988) and data from the national household
budget survey of 1986/87 (Bureau of Statistics 1988).

Chapter 2 presents the model and the social accounting matrix, describing
the methodology and assumptions. In Chapter 3, sectoral linkages in the Lesotho
economy are described using the SIO model. Impacts on poverty of structural
adjustment reforms, drought, changes in remittances and other factors are
analyzed in Chapter 4. Policy implications are discussed in the concluding
chapter.



2. MODELING ECONOMIC LINKAGES

Production, payments to labor and capital, household incomes and expendi-
tures, and government spending and revenues are interrelated parts of an economy.
Changes in output imply variations in wages and returns to land and capital which
in turn determine household incomes. With their earnings, households purchase
commodities and services for final consumption. Demand for intermediate goods
also varies with output. Government expenditures help determine total demand in
the economy and include wage payments to households. Taxes reduce real incomes
for households while raising revenues for the government.

These relationships between production, incomes and expenditures are
captured in a social accounting matrix (SAM), a consistent set of accounts
describing economic flows in an economy during a fixed period of time. Adding
behavioral equations linking changes in production, incomes and expenditures,
defines a model of the economy with which the impacts of policy changes and
exogenous shocks can be analyzed. In particular, by disaggregating households
according to their sources and levels of income, it is possible to determine the
effects of policies and other shocks on poor households.

In this chapter, a social accounting matrix for Lesotho 1is presented,
highlighting salient features of the Lesotho economy, particularly the
characteristics of 1lower 1income household groups. The methodology for
constructing the SAM is described in broad terms; the appendix contains the
details. A discussion of the semi-input-output (SIO) model follows.

THE SOCIAL ACCOUNTING MATRIX (SAM)

The social accounting matrix used in the multiplier analysis (see Appendix
1) derives from the Lesotho national accounts sectoral aggregates for 1987, data
from the 1986/87 household budget survey,' and an earlier SAM for 1984/85
(Carvalho 1988). The 1987 social accounting matrix for Lesotho includes 24
activities producing the same number of commodities, 14 factors of production,
12 household groups, 5 accounts for nongovernment institutions (both private
firms and various parastatals), government recurrent expenditures and separate
accounts for the customs union, indirect taxes and direct taxes, a combined
capital account, and two foreign accounts, showing trade and capital flows with
the Republic of South Africa and with the Rest of World.

Table 1 shows the production activities included in the SAM. Agriculture
and livestock together account for only 111 billion maloti, 17.8 percent of value

! Data on household characteristics and expenditures from the household budget

survey were generated by Emmanuel Skoufias, a member of the Poverty Assessment
team.



added, a low figure by sub-Saharan African standards. The construction sector
is almost as large, 99 billion maloti. Public administration is in fact the
largest sector in the economy, with a value-added of 143 billion maloti, 22.8
percent of the total. Not shown in the table are workers’ remittances, equal to
706 million, greater than all production activities combined. With the large
inflow of earnings from overseas, there is a corresponding large component of
imports in total supply of commodities.

The 12 household groups in the 1987 Lesotho SAM are classified according to
three major criteria: location (urban/rural), access to workers’ remittances,
and gender of the head of household (see Table 2). Only 12.6 percent of the
population resides in urban areas, where household expenditures per capita are
more than twice those of the average rural household. On average, households in
the rural uplands regions (including the Senqu River Valley) are 20 percent
poorer than their lowland neighbors in terms of per capita expenditures.
Households with migrant incomes are generally significantly better off than those
without migrant incomes. The exceptions are male-headed households in urban
areas. Finally, female-headed households are significantly poorer than male-
headed households in all cases except for rural uplands households without
migrant income.

OVERVIEW OF THE MODEL®

Investment in productive sectors of the economy, changes in export demand
and variations in workers’ remittances all have effects which reverberate
throughout the economy. As sectoral output increases, demand for intermediate
production inputs rises. Wage incomes and returns to capital also increase,
leading to greater demand for consumer goods. Changes in export demand can also
result in increases in output of sectors where excess capacity exists.
Similarly, variations in workers’ remittances affect household incomes, their
demand for goods and services, domestic production and imports.

Where domestic supply is inelastic in the short run, increased demand leads
to reduced exports or increased imports. Where excess capacity exists, an
increase in demand, either intermediate demand or final demand, leads to
increased production. This in turn leads to an additional increase in domestic
incomes, another increase in demand and further increases in production.

The measurement of these indirect effects requires a model that relates
sectoral output, household income, consumer demand, and interindustry input
linkages. A key determinant of the magnitude of these multiplier effects is the
extent to which domestic productive sectors are able to increase domestic output
when demand rises.

2

This section is based on Dorosh and Haggblade (1992).



Table 1 — Production Activities in Lesotho, 1987

Production Value Added
(Million maloti)

Agriculture 76.258 52.488

Field crops 59.987 40.158

Vegetables 8.795 5.400

Fruits 7.476 6.930
Livestock 81.602 58.615

Cattle 24.920 19.752

Other livestock 33.029 16.253

Wool, mohair production 23.653 22.610
Mining 2.725 1.881
Meat processing 26.210 7.425
Dairy 0.000 0.000
Milling 172.145 22.168
Other food processing 46.401 22.637
Weaving, leather 11.047 3.900
Handicrafts 6.556 1.600
Textitles 47.713 19.000
Agricultural tools 4.057 1.474
Other manufactures 14.466 10.826
Electricity, water 5.678 4,747
Building, construction 135.375 98.542
Trade 106.499 60.000
Hotels, restaurants 21.807 11.839
Transport 26.970 13.658
Private services 76.575 53.758
Housing 47.268 38.300
Public administration 142.697 142.697
Total 1,052.049 625.556

Source: Bureau of Statistics, National Accounts computer files (1993); Carvalho
(1988); and author’s calculations.
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One option, the input-output model, embodies the classic approach to this
question. It sets total supply in each sector (Z) equal to the two sources of
demand, interindustry input demand (AZ) and final consumption demand (F). Final
demand includes consumption by households (RY) and exogenous sources of demand
such as exports (E). The value-added share (v) in gross commodity output (Z)
determines income (Y).

Z=A7 +F
-AZ +BY +E (1)
=AZ +BvZ +E

Presuming supply to be perfectly elastic in all sectors, total output and
incomes become determined by the level of exogenous demand (E).

Z = (I-M)'E (2)

Because they assume perfectly elastic supply in all sectors, input-output
models overestimate output responses following from any intervention or exogenous
shock. Yet in reality, in most developing countries some sectors face supply
constraints. This is especially true for agriculture, where land, 1labor,
rainfall and technology frequently limit output, and formal manufacturing where
physical capital and skilled labor are limiting factors. By ignoring supply
constraints altogether, input-output models typically overstate multiplier
effects. For example, agricultural growth multipliers are overstated by a factor
of two to ten (Haggblade, Hammer, and Hazell 1991).

A more realistic alternative is to use a semi-input-output (SIO) model.
While retaining many of the basic assumptions of the IO approach, the SIO model
differs in that it introduces supply rigidities in some sectors. The following
two equations, contrasted with (1) and (2) above, capture the SIO model’s

essential distinction. By classifying all economic sectors as either
supply-constrained (Z,) or perfectly elastic in supply (Z,), the SIO model
permits output responses only in some sectors (Z,). In supply-constrained

sectors (Z,), increases in domestic demand merely reduce net exports (E,), which
then become endogenous to the system.

Z, =AZ +BvZ +E
Z,=AZ +Byv.Z +E,

E, Z (@)
- (I-M#)?
2 |-

For a formal exposition of the SIO model, see Appendix B.

(3)



The semi-input-output (SI0) model is described graphically in Figure 1. For
simplicity of exposition, the figure shows only three aggregated categories:
(Z,) textile factories; (Z,) other supply-constrained commodities: tradables
such as foodgrains, livestock, other formal manufacturing; and (Z,) commodities
highly elastic in supply: nontradables such as services, informal industries,
perishable agriculture.

Consider first the consequences of public investments in production of
textiles, e.g. through the construction of a new factory. The immediate impact
of the intervention is to increase output of textiles.

In Round 1, this directly raises national income by 0.398 1oti for every one
loti of increased textile output. This direct injection triggers a series of
responses that increase income even more.

In Round 2, the economy registers increased demand for the inputs used in
textile production plus increased household spending on consumer goods. These
twin channels increase domestic demand for textiles, other supply-constrained
tradables and the highly elastic supply of nontradable domestic services,
informal manufactures and perishable agricultural commodities. For textiles and
other supply-constrained tradables, this increase in demand does not stimulate
further domestic production. It merely decreases net exports. In contrast,
because of the elastic supply of nontradables, increased demand leads to higher
output and higher domestic incomes in these other sectors.

The increased production of commodities with elastic supply (Z,) once again
raises demand for production inputs and consumer goods. In Round 3, this
increases demand in all three sectors. As before, production of textiles and
other supply-constrained commodities does not increase. Instead, net exports
decrease still more. For this reason, as Equation (4) indicates, exports in
these supply-constrained sectors become endogenous to the model. Yet once again,
output and incomes rise in the activities with highly elastic supply. This
induces further rounds of successively dampening demand increases.

In total, the indirect effects of the investment in textile production, from
Rounds 2 on, stimulate another 0.457 maloti in national income. Thus the total
increase resulting from textile investments equals 0.398 + 0.457 = 0.855.

An increase in worker remittances will generate a similar sequence of
events. They differ mainly in that the shock, the increase in household incomes
due to worker remittances, does not entail an initial increase in domestic
supply. The second round demand shifts thus are based only on increased
consumption, with no gains due to increased demand for intermediate inputs. Also
because the change in incomes across households is different from that resulting
the gain in textile production, the composition and magnitude of the demand
effects will differ. Ultimately, the total income gain will also be different.
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UNDERLYING PREMISES

Two key assumptions underlay the semi-input-output (SIO) model: Tinearity
and fixed prices. As with many kinds of economic models, the SIO requires that
all relationships be expressed as linear functions. For intermediate inputs,
this standard assumption suggests that increases in output require additional
inputs in fixed proportions. For household consumption, it requires that
consumption expenditures rise 1in tandem with income. Although marginal
expenditures or input demands may differ from the average, the increments must
be expressed as linear functions of output and income.

In general, this simplification does not pose great problems. Nonlinear
systems can be approximated by linear functions in the short run. And they offer
considerable conveniences in computing model solutions.

Fixed prices likewise vastly simplify computational requirements by
side-stepping cumbersome issues of substitution in production and consumption.
Input-output coefficients and marginal budget shares, which remain fixed in a
fixed-price world, become endogenous variables in a model where relative prices
vary. While computational convenience is not a strong rationale for imposing
fixed prices, it does offer a strong incentive to investigate the plausibility
of such an assumption.

Lesotho is an almost ideal case for a fixed price model because of its open
borders and monetary union with the RSA. For tradable goods, the markets in the
RSA determine the price level of these goods in Lesotho to a large extent. For
nontraded goods, such as services, informal manufactured goods and many
perishable agricultural commodities, fixed prices depend on firms’ ability to
increase output at constant cost. Formally, this requires a perfectly elastic
output supply. Because of the considerable unemployment and excess capacity
present in Lesotho, the constant cost assumption appears to be a reasonable
approximation of reality. Moreover, given the monetary union, there is little
scope for changes in the general price level of nontradables in Lesotho relative
to those in the RSA.

The proximity of Maseru and other major urban centers to the border with the
Republic of South Africa poses other problems — almost no goods or services are
truly nontradable for urban consumers. Urban Basotho purchase fresh vegetables
imported from South Africa in Tocal markets. Households also cross the border
to make purchases of goods and services. To account for these purchases, which
in terms of the multiplier analysis, represent a Teakage from Lesotho’s economy,
a version of the SI0O model is used in which a fixed fraction (70 percent) of
urban households’ marginal consumption expenditures are imported.

At some point, as expansion and liberalization proceed, supply constraints
may develop in some of Lesotho’s nontradable sectors. If this occurs, the SIO
model will overstate multipliers resulting from changes in investment and demand.
Consequently, some sort of adjustment will be required to capture the
income-dampening effects of the price increases that will follow. Recent
experiments suggest that in the face of upward-sloping nontradable supply, SIO
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models overstate true income multipliers by 10 to 25 percent (Haggblade, Hammer,
and Hazell 1991). So the simplest accommodation would involve rule-of-thumb
discounting based these results.

A much more involved alternative would be to create a computable general
equilibrium model with endogenous prices. This type of model would also enable
analysis of changes in the real exchange rate vis & vis countries other than the
RSA, which could affect the real price of certain tradable goods. Given the
heavy data requirements, the small size of non-RSA trade, and the relatively

small role of price changes for economy policy in Lesotho, this latter approach
is probably not cost effective.



3. SECTORAL LINKAGES IN LESOTHO’S ECONOMY

Table 3 provides measures of sectoral linkages in Lesotho’s economy under
various assumptions regarding investment and elasticity of supply. In column 1,
multipliers using the basic SIO model are given. Here, investment and government
spending are held fixed as is the production of the 11 sectors assumed to have
inelastic supplies. Leakages from the economic system occur in three ways:
through the share of demand of goods with elastic supplies allocated to imports,
through increases in net imports of goods with inelastic supplies, and through
savings and tax revenues which accumulate but do not lead to increased investment
or government spending.

Because these leakages from the domestic economy are very large, the value
added multipliers (the additional value added generated after the initial shock
per unit of value added from the shock itself), for Lesotho are quite small.
Using value added by activity as weights, the average value added multiplier is
only 0.527. Value-added multipliers in other countries typically range from 1.3
to 1.5 in other African countries (Haggblade, Hazell, and Brown 1989; Haggblade
and Hazell 1990; Lewis and Thorbecke 1990).

Only three sectors — mining, milling, and handicrafts — have value-added
multipliers greater than 1.1. Value-added multipliers are particularly low in
agriculture, ranging from 0.09 to 0.17. The multiplier for workers’ remittances
is also very low, 0.159, given that there are no backward linkages involved in
generating this income. Only demand-side forward linkages are generated with
increases in workers’ remittances.

The multipliers are only somewhat lower if greater leakages from urban
spending are modeled (column 2). Under the assumption that 70 percent of urban
consumption of "nontradables" 1is spent on goods and services produced in the
Republic of South Africa, the average multiplier falls to 0.482, a decrease of
8.5 percent. The decline in the multiplier is rather small due to the fact that
large leakages are already modeled in the SIO framework, given that demand for
goods that are inelastically supplied is met through an increase in imports.

Allowing savings generated to augment aggregate demand by allowing
investment to be endogenous increases the multipliers slightly, to an average of
0.699. These multipliers capture only the demand-side effects of investment, not
any gain in productive capacity that leads directly to increased production and
incomes. Savings generated in the Lesotho economy does not necessarily lead to
investment in Lesotho, of course. Capital flight may also occur, in which case
there would be little, if any, gain in investment demand.

In Table 4, the breakdown in value~added paid to households is presented for
multipliers for key commodities and for changes in workers’ remittances.
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Table 3 — Lesotho: Value-Added Multipliers

SI0 Model
Inelastic SI0 Model with

Supply with Reduced Endogenous

(*) SI0 Model Urban Demand Investment
Field crops * 0.149 0.136 0.232
Vegetables 0.091 0.062 0.225
Fruits 0.165 0.157 0.228
Cattle * 0.149 0.135 0.229
Other Tivestock * 0.141 0.125 0.228
Wool, mohair production * 0.131 0.113 0.227
Mining . * 1.955 1.890 2.269
Meat processing 0.736 0.686 0.941
Dairy 1.155 1.092 1.480
Milling 0.652 0.591 0.903
Other food processing * 1.021 0.957 1.201
Weaving, leather 0.832 0.780 0.978
Handicrafts 1.148 1.098 1.325
Textiles * 0.667 0.615 0.909
Agricultural tools * 0.209 0.174 0.357
Other manufactures * 0.155 0.106 0.281
Electricity, water * 0.811 0.785 1.148
Building, construction 0.764 0.717 1.012
Trade 0.793 0.725 1.014
Hotels, restaurants 0.670 0.620 0.911
Transport 1.034 0.969 1.264
Private services 0.264 0.210 0.326
Housing * 0.173 0.111 0.229

Public administration

Weighted average 0.527 0.482 0.699
Workers’ remittances 0.159 0.155 0.219

Source: Model simulations.
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Table 4 —Distributional Impacts of Increases in Sectoral Output
(SI0 Base Model)

Effect of a 1 Loti Increase in Value Added

Field Handi - Other Construc-
Crops* Cattle* crafts Textiles* Manufactures* tion Migrant
Remittances
Household income
Urban
Male households
With migrant income 0.045 0.039 0.239 0.208 0.106 0.080 0.029
Without migrant income 0.070 0.074 0.254 0.256 0.183 0.136 0.015
Female households
With migrant income 0.008 0.008 0.037 0.034 0.020 0.015 0.005
Without migrant income 0.031 0.037 0.068 0.088 0.087 0.063 0.005
Rural lowlands
Male households
With migrant income 0.108 0.106 0.105 0.131 0.035 0.071 0.694
Without migrant income 0.271 0.265 0.299 0.370 0.080 0.166 0.010
Female households
With migrant income 0.014 0.014 0.014 0.018 0.006 0.010 0.087
Without migrant income 0.089 0.089 0.101 0.129 0.042 0.064 0.004
Rural uplands
Male households
With migrant income 0.029 0.029 0.029 0.037 0.012 0.021 0.181
Without migrant income 0.151 0.148 0.167 0.208 0.048 0.095 0.006
Female households
With migrant income 0.004 0.004 0.004 0.005 0.002 0.003 0.025
Without migrant income 0.062 0.061 0.070 0.087 0.022 ©0.040 0.002
Urban 0.154 0.158 0.598 0.586 0.396 0.294 0.054
Male households 0.115 0.113 0.492 0.464 0.289 0.216 0.044
Female households 0.039 0.045 0.105 0.122 0.107 0.078 0.010
Rural 0.729 0.717 0.789 0.985 0.248 0.470 1.009
Male households 0.559 0.549 0.600 0.746 0.175 0.353 0.891
Female households 0.170 0.168 0.189 0.239 0.072 0.117 0.118
Poor 0.591 0.582 0.655 0.817 0.200 0.379 0.134
Nonpoor 0.292 0.293 0.732 0.754 0.443 0.386 0.929
Total 0.883 0.875 1.387 1.571 0.643 0.764 1.063
Share of income to households
Poor 0.670 0.665 0.472 0.520 0.312 0.495 0.126
Nonpoor 0.330 0.335 0.528 0.480 0.688 0.5GC5 0.874

Source: Model simulations.
Note: * indicates sectors with inelastic supply.
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Increases in value added from handicrafts, textiles, and agriculture (e.g., field
crops, cattle) generate the largest gains in income for poor households (0.591-
0.817). Benefits to the poor from increases in construction output are slightly
less (0.379). By contrast, a1 loti increase in output of manufacturing benefits
poor households 1ittle (0.200 M). Likewise, a change in the wage rate paid to
workers employed in South Africa has only a small effect on poor households,
since households receiving remittances are not considered poor (by definition),
and the multiplier effects are small. The magnitudes of the multipliers are only
sTightly reduced with the reduced urban linkages version of the SIO model (Table
5).

The share of income that accrues to poor households as a result of an equal
1 maloti increase in output or demand of the sectors shown varies. About two-
thirds of the income generated from increases in field crops and cattle accrue
to the poor. Incomes generated from increases in demand for handicrafts and
construction or and increase in textiles output are split evenly between poor and
nonpoor. For other manufacturing and migrant remittances, however, the nonpoor
accumulate the largest share of increased incomes (69 and 87 percent, respec-
tively, in the base SI0 model runs).

Two basic conclusions arise from these model simulations. First, linkages
in Lesotho’s economy are weak, so that the direct effects of changes in supply
generally outweigh the multiplier effects. A large percentage of goods in the
economy are tradable to some extent, and increased demand for these goods is met
largely by a rise in net imports. For nontradables, some investments in
processing and marketing may be necessary to make these goods tradable and open
the South African market. Investments in processing and marketing of asparagus
are an example of transforming an essentially nontradable, perishable product
into an exportable one. Most important, the effective Tong-run multipliers could
be substantially higher if increased incomes lead to more local investment in and
increased production of tradables.

Second, since the multiplier effects are generally small, investments in
sectors which pay a large share of their value added to the poor will tend to
have the largest impacts in reducing poverty. Because the majority of the poor
reside in rural areas, increases in agricultural incomes have a large potential
for reducing overall poverty in Lesotho.
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Table 5 —Distributional Impacts of Increases in Sectoral Qutput
(SI0 Base Model, Reduced Urban Linkages)

Effect of a 1 Loti Increase in Value Added

Field Handi- Other Construc-
Crops* Cattle* crafts Textiles* Manufactures* tion Migrant
Remittances
Household income
Urban
Male households
With migrant income 0.044 0.037 0.233 0.202 0.102 0.078 0.029
Without migrant income 0.069 0.072 0.247 0.250 0.178 0.132 0.014
Female households
With migrant income 0.008 0.007 0.037 0.033 0.019 0.014 0.004
Without migrant income 0.030 0.037 0.065 0.085 0.085 0.062 0.005
Rural lowlands
Male households
With migrant income 0.108 0.106 0.103 0.129 0.034 0.070 0.694
Without migrant income 0.270 0.264 0.294 0.365 0.077 0.164 0.010
Female households
With migrant income 0.014 0.014 0.014 0.018 0.006 0.010 0.087
Without migrant income 0.089 0.089 0.099 0.127 0.041 0.063 0.004
Rural uplands
Male households
With migrant income 0.029 0.029 0.028 0.036 0.012 0.020 0.181
Without migrant income 0.150 0.147 0.165 0.205 0.047 0.094 0.006
Female households
With migrant income 0.004 0.004 0.004 0.005 0.002 0.003 0.025
Without migrant income 0.062 0.061 0.069 0.086 0.021 " 0.040 0.002
Urban 0.150 0.154 0.582 0.571 0.385 0.287 0.052
Male households 0.112 0.110 0.480 0.452 0.280 0.210 0.043
Female households 0.038 0.044 0.102 0.119 0.105 0.077 0.009
Rural 0.725 0.713 0.776 0.972 0.239 0.464 1.008
Male households 0.557 0.546 0.590 0.736 0.169 0.348 0.890
Female households 0.169 0.168 0.186 0.236 0.070 0.116 0.117
Poor 0.589 0.579 0.645 0.806 0.193 0.373 0.133
Nonpoor 0.287 0.288 0.714 0.736 0.431 0.377 0.928
Total 0.876 0.867 1.358 1.543 0.624 0.750 1.060
Share of income to households
Poor 0.672 0.667 0.475 0.523 0.310 0.498 0.125
Nonpoor 0.328 0.333 0.525 0.477 0.690 0.502 0.875

Source: Model simulations.
Note: * indicates sectors with inelastic supply.



4. IMPACTS OF STRUCTUkAL ADJUSTMENT, 'DROUGHT, AND EXTERNAL FACTORS ON POVERTY

In this section, key aspects of policy changes and external shocks on
Lesotho’s economy in recent years are simulated in order to shed 1light on the
Tikely impacts on poor households. The analysis focuses on the impact of reduced
fiscal expenditures as part of the structural adjustment program initiated in the
late eighties, drought, changes in workers’ remittances and increases in
construction activities associated with the Lesotho Highland Water Project
(LHWP).

Each simulation presented uses the SIO model developed in Chapter 2 to
analyze the effects of changes in policies and external shocks. Government
spending is exogenous in these simulations as is the level of output of the
public administration. It is important to keep in mind that the results
represent averages for household groups and there may be a wide variance in
experience of individual households within groups.

REDUCED GOVERNMENT EXPENDITURES

As part of efforts to reduce the government budget deficit, government
consumption was cut by 5.8 percent in real terms in 1989 (Table 6). Since then,
real government consumption has risen by 13.7 percent. Despite this recent
increase, government spending is below the trend levels prior to the structural
adjustment program when it rose by 26.5 percent in real terms between 1983 and
1988 (an average of 4.8 percent per year). The actual level of government
consumption in 1992 is 13.1 percent below the earlier trend.

The first simulation shows the impact of a 13.1 percent cut in real
government output. This reduction in spending strikes government workers the
most as wages and salary payments were reduced. Overall, the reduction in
spending reduces real household incomes by 1.63 percent, using the base SI0 model
(Table 7), with the reduced urban demand linkage version of the model, the
reduction in real household incomes is 1.58 percent (Table 8). The brunt of
these policies is borne by urban groups, whose incomes fall by 2.25 to 5.90
percent with the base SIO model (Table 7). Rural households with migrant income
are essentially untouched by the policy since multiplier effects are small.
Because earnings from rural government employment are spread across rural
households, especially those without migrant incomes, some rural households
suffer a decline in income.

DROUGHT

The drought in 1991 and 1992 led to reduced real output of field crops by
77.6 percent compared to 1990 output (Table 6). The value of production in 1990
was unusually high, however, 78 percent greater than in 1987. Compared to 1987,
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Table 7 —Household Incomes in Lesotho: Policy Simulations
(Base SID Model)

Reduced Reduced
Government Migrant
Spending Drought Incomes Subtotal LHWP Total
(1) (2) (3) (4) (5) (6)
Urban
Male households
with migrant income -5.90 -1.09 -3.31 -10.30 6.10 -4.20
without migrant income -4.88 -1.63 -1.63 -8.13 9.80 1.67
Female households
with migrant income -5.44 -1.22 -3.19 -9.85 7.03 -2.81
without migrant income -2.25 -2.22 -1.72 -6.19 14.19 8.00

Rural lowlands

Male households
with migrant income -0.22 -0.53 -15.81 -16.56 1.08 -15.49
without migrant income* -2.53 -7.69 -1.33 -11.55 14.73 3.18

Female households -0.22 -0.55 -15.62 -16.39 1.24 -15.15
with migrant income* -2.20 -6.97 -1.44 -10.60 15.53 4.93
without migrant income*

Rural uplands
Male households - -0.22 -0.54 -15.67 -16.43 1.20 -15.23

with migrant income . -2.48 -7.58 -1.35 -11.40 14.86 3.46
without migrant income*

Female households -0.22 -0.56 -15.50 -16.28 1.34 -14.94
with migrant income* -2.51 -7.87 -1.46 -11.83 15.94 4.11
without migrant income*

Urban -5.37 -1.37 -2.45 -9.19 8.00 -1.19
Male households -3.27 -1.90 -2.19 -7.36 11.89 4.53
Female households

Rural -0.62 -1.78 -13.25 -15.65 3.50 -12.15
Male households -1.02 -3.14 -10.17 -14.34 6.79 -7.55
Female households

-1.78 -5.42 -5.71 -12.90 10.82 -2.08

Poor -1.59 -0.80 -11.92 -14.31 3.31 -11.00

Nonpoor

Total -1.63 -1.87 -10.49 ~13.99 5.05 -8.94

Source: Model simulations.
Note: * indicates "poor" households.
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Table 8 —Household Incomes in Lesotho: Policy Simulations
(Base SI0 Model with Reduced Urban Linkages)

Reduced Reduced
Government Migrant
Spending Drought Incomes Subtotal LHWP Total
(1) (2) (3) (4) (5) (6)
Urban
Male households
with migrant income -5.78 ~-1.06 ~3.26 -10.10 5.90 -4.20
without migrant income -4.74 -1.59 -1.56 -7.88 9.56 1.67
Female households
with migrant income -5.32 -1.19 -3.13 -9.63 6.82 -2.81
without migrant income -2.09 -2.18 -1.64 -5.91 13.91 8.00
Rural lowlands
Male households
with migrant income -0.21 -0.53 -15.81 -16.55 1.06 -15.49
without migrant income* -2.42 -7.66 -1.27 -11.35 14.53 3.18
Female households
with migrant income* -0.21 -0.54 -15.62 -16.37 1.22 -15.15
without migrant income* -2.07 -6.93 -1.38 -10.38 15.31 4,93
Rural uplands
Male households
with migrant income -0.21 ~0.54 -15.66 -16.42 1.18 -15.23
without migrant income* -2.36 ~7.54 -1.29 -11.20 14.66 3.46
Female households
with migrant income* -0.21 -0.56 -15.49 -16.26 1.32 -14.94
without migrant income* -2.38 ~7.83 -1.40 -11.61 15.72 4.11
Urban
Male households -5.25 -1.33 -2.39 -8.96 7.77 -1.19
Female households -3.13 -1.86 -2.12 -7.11 11.64 4.53
Rural
Male households -0.60 -1.77 -13.23 -15.60 3.46 -12.15
Female households -0.97 -3.12 -10.15 -14.24 6.69 -7.55
Poor -1.69 -5.39 -5.67 -12.75 10.68 -2.07
Nonpoor -1.54 -0.79 -11.90 -14 .24 3.23 -11.00
Total -1.58 -1.85 -10.46 -13.89 4.95 -8.94

Source: Model simulations.
Note: * indicates "poor" households.
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output in 1992 was down by 60 percent. 1In contrast, production of Tivestock in
1992 was almost identical to that of 1987. In simulation 2, only a 60 percent
decline in output of field crops is modeled.

Because agricultural crop production accounts for less than 20 percent of
GDP (less than 10 percent of national income), the drought has only a slightly
larger impact on household incomes (-1.87 percent) in aggregate than the
reduction in government spending (Table 7). The poor are especially hard hit,
however, suffering a decline in real incomes of 5.42 percent. Rural households
without migrant income see a decline of 6.97 to 7.87 percent.

MIGRANT REMITTANCES

Migrant workers remittances fell by 17.2 percent in real terms between 1987
and 1992, sharply reducing national income over the period. In simulation 3,
incomes of rural households with remittance earnings fall by 15.5 to 15.8
percent. Urban households with migrant incomes see a smaller percentage decline
in household income other earnings sources make their households less dependent
on remittances. Overall, the decline in remittance earnings affects mostly the
nonpoor households, whose incomes fall by 11.9 percent. Rural households without
remittances see a decline in incomes of less than 1.5 percent.

Combining the effects of reduced government spending, drought and Tlower
migrant remittances, simulation 4 shows an average decline of 14.0 percent in
household income. Hardest hit are households with migrant incomes, but
nonmigrant rural households also see declines of 10.7 to 11.8 percent.

LESOTHO HIGHLANDS WATER PROJECT

Fortunately, investment activity associated with the Lesotho HighTands Water
Project began during this period. Value added generated in the construction
sector increased by 138 percent as gross fixed capital formation rose by a
similar magnitude. Assuming that this construction spending followed the same
structure as that of 1985 in terms of domestic 1labor,” the increase in
construction generates demand for Tlabor and sharply raises the incomes of
households without migrant workers’ earnings.® Urban households benefit more
than do rural households, though the gain in incomes of female headed households

: To the extent that this construction demand resulted in greater demand for

non-Basotho workers, the positive effects on domestic households are reduced.
¢ Historically, as reflected in the 1987 SAM, households with migrant workers
remittances generally earned 1little income from other sources. Since the SIO
model allocates shares of Tabor income according to the pattern observed in 1987,
migrant worker households receive only a small portion of the gains in domestic
labor incomes in this simulation.
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may be overstated if they are unable to obtain greater wage earnings from
construction sector activities.®

Combining the effects of all four shocks (column 6 of Table 7), the
importance of construction activities of the LHWP in preventing a substantial
decline in incomes of the poor is highlighted. Without the increased earnings
emanating from the increased investment spending, average incomes of the poor
fall by 12.9 percent as a result of policy changes and external shocks. Incomes
of the poor fall only by 2.1 percent once the impact of the LHWP spending is
included.

s Since many construction activities involve manual labor, female headed

households without males of working age may not have gained wage earnings
directly from the construction sector. Further disaggregation of the structure
of households would shed some 1light on this issue, but without further
disaggregation of labor in the SAM (for which Tittle data exists), only limited
refinements of the model analysis are possible.



5. CONCLUSIONS

Linkages across sectors in Lesotho’s economy are generally very small. Open
borders, monetary arrangements and Tabor flows knit the economy of Lesotho
tightly together with South Africa. These arrangements help to stabilize prices,
encourage trade and raise household incomes from migrant remittances, but they
also result in large leakages from the domestic economy and Tow multiplier
effects within Lesotho. One implication is that development projects cannot
count on Targe spread effects through second-round multipliers. The Targe
neighboring market offers the potential for exports of goods for which
productivity in Lesotho is high because of special Tand characteristics, existing
investments or skilled labor.

The impacts of structural adjustment in Lesotho on household incomes have
been relatively small given the Tlimited policy measures undertaken (no
devaluations, only limited tightening of fiscal policy). The poor, who largely
reside in rural areas, do not appear to have been affected greatly by cuts in
government spending, in part because of the Tinkage effects across sectors are
small. Of greater importance has been the drought which reduced incomes of the
poor by 5.4 percent relative to 1987 (and by a greater magnitude relative to
1990). The decline in workers’ remittances has affected mostly the nonpoor on
average, reducing their incomes by 11.9 percent. However, among those households
who Tost remittance earnings entirely, the impacts are Tikely to have been much
larger.

Fortunately, the direct impact of construction activities appear to have
raised household incomes to offset to a large extent the adverse shocks of
drought, reduced migrant earnings and fiscal conservatism. Greater spinoffs from
the LHWP are possible if future government revenues are used to help establish
permanent enterprises.

Finally, a word of caution. The analysis of impacts of policy changes and
external shocks on households focus on household averages, using patterns of
expenditures and sources of revenue estimated for 1987. The rather optimistic
picture suggested by the simulations for average household incomes hides large
adverse changes experienced by individual households, who unlike the average
household, may have Tost a crop or job and thus suffered a far greater income
decline. For these households and others who gained 1ittle from the spinoffs of
increased construction activities, targeted poverty alieviation measures may be
Justified.



APPENDIX A: CONSTRUCTION OF THE 1987 SOCIAL ACCOUNTING MATRIX (SAM)

The original social accounting matrix (SAM) for Lesotho, hereafter referred
to as the 1985 SAM, was constructed as part of a Ph.D. thesis by Joe Carvalho in
1988 (Carvalho 1988). This SAM is not consistent with the current national
accounts figures for 1985 for two reasons. First, national accounts figures are
now reported on a calendar year basis rather than on a fiscal year (April-March)
basis, while the 1985 SAM was constructed to be consistent with the 1984/85
national accounts.® Second, the base by which output and value added of several
sectors are calculated has changed as data from the October 1986—SePtember 1987
Household Budget Survey have been incorporated in the methodology.

Lesotho’s natjonal accounts are calculated without an input-output (I0)
table. Value-added is estimated based on production, known inputs and for some
sectors, assumed value-added/output coefficients (Bureau of Statistics 1990).
The 10 table constructed by Carvalho (1988) is not used.

CONSISTENCY OF THE NATIONAL ACCOUNTS AND THE 1986/87 HOUSEHOLD BUDGET SURVEY

An attempt has been made by the Bureau of Statistics to reconcile the data
on household consumption in the national accounts for 1987 with the total
expenditure data from the 1986/87 Household Budget Survey. A number of
adjustments to the survey data for cash and in-kind household consumption (equal
to 828.9 million malotis) are made including:®

1. Underreporting of consumption of alcoholic beverages and tobacco (M 70.0
million), meat and chicken from the household’s own production (M 35.0
million), and food in kind from the Work for Food Programme (M 25.0
million),®

® The Central Statistics Office began producing national accounts on a
calendar year basis in 1987 and has since produced a revised calendar year series
for 1980 to the present (1992).

! The sectors for which production and value added estimates are in part
derived from the 1986/87 Household Budget Survey include vegetables, fruits,
small-scale manufacturing, construction, wholesale and retail trade, restaurants
and hotels, transport, real estate and business services, health and other
services.

° These adjustments are described in even greater detail in Bureau of
Statistics (1990, pp.94-99).

° The estimates of underreporting are based on national accounts estimates of
total supply available for these commodities less reported consumption in the
household budget survey.



-26-

2. Subtractions for expenditures on building materials (M 51.2 million),
fodder and animals (together M 26.0 million) which are considered
intermediate consumption in own-account construction, intermediate
consumption in the production of Tivestock and investment in Tivestock,
respectively, and

3. Additions of expenditures on Tegal aid charges and funerals reported in the
survey as domestic nonconsumption expenditures (M 3.1 million).

These adjustments total a net of M 55.9 million (6.7 percent of HBS total).

In addition, the total for cash and in kind production is increased by the
amount of direct purchases abroad and imports of migrant workers (M 125.3
million). Finally, an adjustment to transform the data to a calendar year basis
is made (estimating fourth quarter consumption of 1987 based on the survey
results for the fourth quarter of 1986 using the estimated growth rate of total
consumption between 1986 and 1987 from the national accounts, 5.9 percent, and
changes in prices.)™

Given these manipulations, the final result (M 1051.8 million) is only M 4.2
million (0.4 percent), from the national accounts figure of M 1056.0 million.
The closeness of the result speaks to the degree to which results from the
Household Budget Survey are incorporated into the methodology for constructing
the national accounts.

THE 1987 LESOTHO SAM

The 1987 Lesotho SAM takes as its starting point the production and total
income data from the national accounts. The input-output coefficients implied
in the table of intermediate consumption from Carvalho (1988) are used in the new
1987 SAM. The mapping between the 24 activities in the 1987 SAM and the 48
activities of the 1984/85 SAM are given in Appendix Table 1.

A few adjustments are made in aggregating the 1984/85 SAM. Dummy accounts
for sheep and goats, skins and hides, and livestock feeds are collapsed into the
accounts for actijvities and uses of commodities. Accounts for government
purchases by category (education, health, other government expenditures and
public debt) and investment by institution (public investment, private domestic
investment, private investment (RSA), and private investment by the rest of
world) are aggregated into summary columns which correspond to the other
government and capital accounts rows. Negative entries in expenditure columns
in Carvalho’s SAM which represent sources of funds are replaced by positive
entries in the corresponding rows.

' Not all expenditure items were adjusted. The actual calendar year
adjustment amounted to only 4.7 percent.
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Appendix Table A.1 — Activities in the 1987 Lesotho SAM

1987 SAM

1984/95 SAM

1.

£ WMo

[e)]

12.

13.

14.
. Agricultural tools

16.

17.
18.
19.

O W oo~

Field crops

. Vegetables
. Fruits
. Cattle

. Other livestock

. Wool, mohair production

Mining

. Meat processing
. Dairy
. Milling

. Other food processing

Weaving, leather

Handicrafts

Textiles

Other manufactures

Electricity, water
Building, construction
Trade

—
O~NO = O WM — oW

— e —
WM O

NN N —
WO~

. Field crops (traditional)
. Field crops (improved)
. FSSP products

. Horticultural crops
. Fruit
. Cattle production

Cattle (feedlot)

Dairy cow

Poultry layers

Poultry broilers
Wool, mohair production

. Mining and quarrying production
. Butchery products

. Dairy products

. Milling products

. Processed fruit and vegetables
. Brewing products (traditional)
. Brewing products (modern)

. Other beverages

. Processed wool and mohair

. Weaving with wool and mohair
. Leather goods

. Footwear

. Jewelry
. Pottery
. Other handicrafts

. Other clothing goods
. Agricultural tools and equipment

. Wood products

. Bricks )

. Steel or metal products

. Other manufactured products
. Fuel

. Electricity and water
. Building and construction
. Wholesale and retail




20.
21.

22.

Hotels, restaurants
Transport

Private services

. Catering (hotels and restaurants)
. Air transport
. Road and rail transport

. Sales and repairs of autos

39. Financial and insurance services
40. Printing services
41. Real estate and business services
42. Commercial, social and personal
services

44. Communications and posts
47. Domestic services

23. Housing 43. Ownership of dwellings

24. Public administration 48. Government services

Source: 1987 Lesotho SAM and Carvalho (1988).
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In constructing the 1987 SAM, the input-output coefficients from the
aggregate 1984/85 SAM are used to generate intermediate consumption and total
production given the value added figures from the national accounts.' No
import data by commodity type is available for 1987 (the latest published figures
are for 1986!), so the share of imports for each commodity from the 1984/85 SAM
is used to break down the total imports figure for 1987. Similarly, import
tariffs and indirect taxes on commodities from 1984/85 are scaled up by the
increase in overall import tariffs and indirect taxes between 1984/85 and 1987,
using data from the IMF (IMF,1992). Exports by commodity are taken from the
Lesotho Statistical Yearbook 1993 (Bureau of Statistics 1993). Total investment
and government recurrent expenditures on commodities and services are from the
national accounts; the approximate breakdown of expenditures by commodities from
1984/85 again provide the information on shares of expenditure by commodities.
An adjustment is made to consumption of services and manufactured goods by the
government and as investment goods so that private consumption of services (the
residual) is not negative. Accounts for the payments of factor incomes to
institutions and transfers by institutions are calculated using the shares from
the 1984/85 SAM.

The amount of food aid (donated food) is given in the national accounts
tables in the Lesotho Statistical Yearbook for 1992. Like in the 1984/85 SAM,
this is shown as a transfer from the Rest of World directly to households.*

Direct taxes are assumed to be paid only by urban households, in proportion
to their total incomes. Sales taxes are allocated to households in proportion
to total consumption expenditures. Savings rates of rural households without
remittances are assumed to be 5 percent. Savings rates of all other households
are equal to 11 percent, and are derived as a residual.

Expenditures and income sources of each household group were estimated as
part of the final balancing of the SAM. Expenditures on individual commodities
by each household group are based on data from the 1986/87 household budget
survey. The survey data on total expenditures of each household group was
adjusted to account for unrecorded consumption of imported goods by households
with remittance incomes (see above) and to achieve consistency with data on

' For the meat sector, a different methodology is required, given the very

high value added per unit of output implied in the national accounts worksheets
(43.3 percent) compared with the 1984/85 SAM (10.7 percent). Intermediate inputs
per unit of value added from the 1984/85 SAM are used for all commodities except
the raw inputs of cattle, sheep and goats and other animals, where the values
from the national accounts worksheets for the Tivestock sector are used instead.
2 There is also food aid which is donated by the rest of world and milled in
Lesotho before being sold on the open market. Carvalho (1988) included this as
a purchase of grain by parastatals, but this does not then end up being milled.
In the current SAM donated grain which is later milled enters as part of food
imports.
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income sources. Household incomes were calculated using the mapping of factor
payments to households in the 1984/85 SAM and then splitting factor payments
related to agricultural activities and remittances so as to produce income
differentials approximately in line with the observed expenditure differentials
across households observed in the household budget survey. Both the household
expenditure matrix and the factor payments to households matrix were balanced
using the RAS technique.

Allocating factor payments to households as above, however, resulted in
inconsistencies between the household expenditure data and estimated incomes.
Incomes of both urban households and households receiving remittances were too
large relative to their expenditures, indicating either a relative underreporting
of expenditures by these households in the survey, a substantial change in the
distribution of factor payments as compared with the 1984/85 SAM, or substantial
interhousehold transfers. In order to achieve a better consistency between
incomes and expenditures by households, total consumption by urban households and
all households with remittance incomes were each increased by 20 percent. These
figures were chosen so that the share of nonremittance incomes in total income
for rural households receiving remittances (94 percent) approximated the share
in the 1984/85 SAM (91 percent).



APPENDIX B: THE FORMAL SIO MODEL"

OBJECTIVES

This model aims to predict how all SAM accounts will change in response to
a series of exogenous shocks. To do this requires several steps. First, all SAM
row accounts must be written as linear functions of one another. Second, the
modeler must make some decisions about what variables are endogenous to the
system.

Appendix Figure B.l describes the organization of the SAM and the variable
labels adopted in this formulation.
LINEARITY ASSUMPTIONS

Production Accounts (X,). All production activities (X,) produce a series of
commodities (D,,) as outputs

% =20, (1)

Initially, assume that each activity produces a fixed share of each
commodity’s output. This assumption can be relaxed later:

D, =d. Z. (2)

§i 31 <1

This leads to the following linear relationship between activity (X,) and
commodity (Z,) accounts:

XJ -ZDJ E 3 1 (3)

Commodity Accounts (Z,). Commodities supply their wares as inputs in production
activities (A,;); add commercial margins to other commodity accounts (C,,); supply
households (C,,), institutions (C,,), and government (C,;) with final consumption
goods; and sell exports (E,) to the rest of the world and investment goods (I,)
to capital accounts:

¥ Adapted from Dorosh and Haggblade (1992).
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Zi -XJ:AU +'Z:Cn+zh:cm+zcm+c1g+51 +I1' (4)

Assume that intermediates (A,;) remain a fixed share of gross output in each
sector (Z,), the classic Leontief assumption:

A =a X (5)

1 LRI R

and that commercial margins (C,;) likewise remain a fixed share of final
commodity value (Z;).

C.=c. Z. (6)

ii it T

Assume also that household consumption (C,,) is a linear function of household
expenditure (household income [Y,] less transfers paid [B.,] Tess direct taxes
paid by the household [7,] less household savings [$,]):"

¢ ’aih+Bih(Yh—Boh—Th—Sh)’ (7)

ih

where

EOh = ; Eh'h + E Enh + Erh;

n

that institutional (C,) and government (C,,) consumption of final goods and
services remain a fixed proportion of final output,

C1n = cinNn
(8)
Cig = €, G5
and, initially, that investment remains fixed exogenously:
I =1. (9)

1 The notation B., indicates transfers paid by households (h) to all sources

(*), including other households (B,.,), nongovernment institutions (B, ), and the
rest of world (B,).
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Substituting and combining like terms yields the following summation of the
commodity accounts:

(1 _E CH)Z'I = E ainj + E B\'h(yh_Th_Sh) + Eaih
i 3 h h

+ CoN+C 6 +E +1,.

(10)

Household Accounts (Y,). Households (Y,) earn income from value-added payments
by activities (V,;) and from transfers they receive from other households (8,,.),
from institutions (B,,), from government (B,,) and from the rest of the world

(Bi):

yh =ZVhJ +hZth' +EBhn +Bhg +Bhr' (11)

As with intermediates, value-added payments to households (V,;) remain a fixed
proportion of activity output (X,), while all transfers are taken as fixed:

Vg =4, X (12)
th' = th
B =B
hn _hn (13)
Bhgl = Bhg
Bhr = Bhr

Substituting Equations 12 and 13 into Equation 11 leads to the following
relationship between household income (V¥,) and activity output (X,):

Y, -;AhjxJ +B,., (14)

where
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Institutions (N). Institutions (N), like households, earn income from value-
added payments by activities (V,;,) and from transfers they receive from
households (B,,), from 1nst1tut1ons (B,)» from government (8,), and from the
rest of the world (B,.):

N = zj: V"J. + zh: B, + z.: B, + B"g +8B . (15)

As with intermediates, value-added payments to households (V) remain a fixed
proportion of activity output (X,), while all transfers are taken as fixed:

V

ny (16)

D
A
<

o
[ ]

3
¥
3
¥

]
3
3

(17)

w
L]

@
:w :w;

'
Lo | W) |

3
3
.

Substituting Equations 20 and 21 into Equation 19 leads to the following
relationship between institutions’ income (N) and activity output (X,):

N - XJ:A"JXJ + zh: B,+B, . +B. (18)

Government G. Government receives indirect taxes from activities (7,) and
commodities (7,) as well as income taxes from households (7,) and 1nst1tut1ons
(T,) and transfers from rest of the world (R)):

G-XJ:TJ+21:Ti+zh:Th+zn:Tn+Rg’ (19)

Assume that indirect taxes remain a fixed proportion of act1v1ty and commodity
output,

T, - tX, (20)
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T =t7Z; (21)

that income and profits taxes increase linearly with household and institutions’
earnings,

T -t° +tV, (22)

h
T =t° +tN; (23)
and that transfers from the rest of the world remained fixed:
R =R. (24)

Substitution among these relationships into (23) yields the following relation-
ship between government revenues and the remaining SAM accounts:

G -; t, X, +Z t,Z, +; (t>+t ¥,) +t° +t N +R
(25)

-y tX +Y tzZ +Y LY FtN+Y to o+l +R.
3 i h . h

Rest of the World (R). The rest of the world account receives payments for
commodity imports (M,) and receives transfers from households (B,,), institutions
(B..), and government (B,):

R=Y M +Y B +Y B +B.. (26)
i h n

Assume that imports (M,) remain a fixed proportion of commodity output (Z,) and,
as before, that transfers remain fixed:

Mi -miz1’ (27)
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Brh = Erh

Brn = Ern (28)
B _ _

rg rg

Total rest of the world earnings (R) then become

R - Z miZ1 + ; Erh + Ern + Erg' . (29)

Capital (S). Total savings (S) equals the sum of savings by households (S,),
institutions (S,), government (S,), and capital transfers from the rest of the
world (R,):

§ =5 +S +5 +R. (30)

Assume that transfers remain fixed but that all domestic sources savings goes up
linearly with their earnings:

S, =0 Y +5°, (31)
S =oN+5°, (32)
S, =0,6 +5°, | | (33)

R =R. (34)

Total savings can then be expressed as a function of household income (VY,),
institutional earnings (N), and government revenue (G):

S-Zh:a'th+a'"N+a'gG+zh:-s'h°+§"°+§g°+§k._ (35)
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Parameter Restrictions. For the SAM to remain balanced, increased revenue must
generate an equivalent increase in expenditure. For expenditures to equal
revenue, the sum of all column coefficients in the M matrix must equal 1.

In particular,

Z:%*Xh:"u“'n*tj'l’ for all j, (36)
Xj:dﬁ+21:c“+t1+mi-1,for‘a77 1, (37)
Z: B, -1, for all h, (38)
Zi:cin+tn+a'n-1; .'.a;‘-l—z:cm—tn, (39)
Xj:cig+a;-1; .'.a'g-l—Z:cig. (40)

System Summary. Appendix Table B.1 summarizes this system of equations in matrix
form. In doing so, it divides the commodity accounts into two groups, (Z,) and
(Z,), depending on their supply elasticity. The first group, (Z,), represents
all sectors with upward-sloping supply curves. In the Lesotho model, 11 sectors
are modeled with inelastic supply, including field crops, livestock, textiles,
and other manufacturing (see Table 3). For the remaining commodities (Z,),
producers can increase output at constant unit cost. Hence, their supply is
perfectly elastic.

Since the Z, commodities are tradable, the world price imposes the
fixed-price requirement of the SIO model. The (Z,) commodities achieve fixed
prices by virtue of their perfectly elastic supply. '

SOLVING THE BASIC MODEL

The relationships defined above translate the SAM row accounts into a set
of equations, one for each of the activities, commodities, households, and other
institutions in the SAM.

In the standard input-output (I0) mode1, exports, investments, and all
transfers are exogenous, and the model solves for production, income and
consumption as described in the equations above. In this formulation, where



-39-

*XlJdjew Ajrjuapl ue st J
‘S¢I 40 401D08A UWN]OD © SL [

g+ .S+ .1 YilM Xrajew |eucbelp e SL ) adaym

‘“quawa|a |euobelrp yoea se

s S s ] Q e o o i i : ;
Em + g flm 5 0 [ 0 0 0 ” - .

mlm + L :.L g 0 0 I o b 2 O ..ml

H_R + g - A g 0 0 0 1 0 0 o "y

¥+ g A 0 0 0 0 I 0 0 ‘vl

L[ ¥g-°p] + °1 + °3 “Z 0 0 9 U [o-"1-11% “9-1 ey A
HEYg-"p1+ 1+ g 2 o o "o o [o--1l'g- T -1 W
i 0 . | A o o o 0 0 (i 1]

suoljenb3 |spoy — 1°§ ©iqel Xipudddy



-40-

transfers and investments are taken as exogenous, commodity export demand becomes
the prime determinant of system change. Appendix Table B.2 displays the
resulting input-output (I0) model after differentiation.

The semi-input-output (SIO) model differs only in its choice of exogenous
variables. Since (Z,) commodities are supply constrained, their output is fixed
in a fixed-price world. So supply, not exports, become exogenous in these
equations. With output fixed and domestic demand determined by changes in
incomes, exports (£,), rather than supply (Z,), become endogenous in the
equations. Appendix Table B.3 rewrites the SAM model in SIO form."

EXTENSIONS

Two extensions of the basic SIO model in Appendix Table B.3 are used in this
paper: reducing urban demand linkages; and, making investment endogenous.

Reduced Urban Demand Linkages

Given the proximity of urban centers in Lesotho to the border, many
"nontradable"” goods and services purchased by urban households in Lesotho
originate from the Republic of South Africa. These expenditures represent a
Teakage from Lesotho’s national economy, necessitating a modification of the base
SI0 model. To account for these purchases, the marginal propensities to consume
domestic nontradables (B,,’s) are reduced by 70 percent for urban households.
In order to maintain the adding-up condition for household expenditures (equation
38), the marginal propensity to consume imports from the RSA is increased to
offset the change in the other B, ’s.

Endogenous Investment

To make investment endogenous requires adding additional equations to
explain aggregate investment and distribution across commodities.

Using the accounting relationship that aggregate investment (I) equals

aggregate savings, or equivalently, that changes in investment (dI) are equal to
changes in savings (dS),

Y d1, -dI -dS., (41)
]

1 In the model simulations presented in this paper, government spending is

also held fixed (dG = 0). Thus changes in tax revenues do not lead to changes
in spending.
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To explain how investors allocate their purchases across commodity groups, assume
proportionality constant according to past investment shares (C,,):

dI, = c,dI = c,dS. . (42)

Since dI = dS, these relationships can be substituted directly into the commodity
equations as described in Appendix Table B.3.
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