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1. INTRODUCTION 

For most coun t r i es  i n  sub-Saharan A f r i c a ,  the  decade o f  the  e i g h t i e s  was 
marked by adverse ex terna l  shocks and s i g n i f i c a n t  po l  i c y  reform on the  macro- 
economic and sec to ra l  l e v e l .  S t a b i l  i z a t i o n  programs brought about macroeconomic 
e q u i l i b r i u m  a t  t h e  cos t  o f  reduced outputs and incomes; s t r u c t u r a l  adjustment 
reforms d i  smantl ed many government con t ro l  s on product ion, marketing and pr ices ,  
a t  t imes r e s u l t i n g  i n  retrenchment o f  workers and removal o f  subsidies. How the  
poor have fa red  as a r e s u l t  o f  these changes and what p o l i c y  measures are 
a v a i l a b l e  t o  improve t h e i r  we l fa re  have been major concerns o f  governments and 
donors. 

Lesotho i s  no except ion. Uncer ta in t ies  regarding poss ib le  decl ines i n  
workersy remi t tances and growing f i s c a l  imbalances l e d  t o  the  adoption o f  a 
s t r u c t u r a l  adjustment program i n  1988 t h a t  focused on cu ts  i n  government spending 
and increases i n  taxes. More recent ly ,  a severe drought i n  1991 and 1992 reduced 
a g r i c u l t u r a l  p roduct ion  and necessi tated massive i n f l ows  o f  food a i d  and 
commerci a1 imports.  Thi s paper examines how poor households i n  Lesotho have been 
a f f e c t e d  by these ex terna l  shocks and po l  i c y  changes and explores po l  i c y  opt ions 
f o r  a1 1 e v i  a t  i ng pover ty .  

LESOTHO'S ECONOMY 

Perhaps the  most important c h a r a c t e r i s t i c  o f  Lesotho's economy i s  i t s  strong 
dependence on the  Republ i c  o f  South A f r i ca ,  which completely envelopes i t  
geographical l y  . Workers' remi t tances from employment o f  Basotho 1 aborers i n  
South A f r i c a ' s  mines account f o r  h a l f  t h e  country 's  na t i ona l  income. Lesotho i s  
p a r t  o f  t h e  Rand zone, w i t h  the l o t i  ( p l u r a l  m a l o t i )  t i e d  t o  the  South A f r i can  
rand a t  a f i x e d  1: l  exchange r a t e .  As a member o f  the  Southern A f r i c a n  Customs 
Union (SACU), Lesotho's t rade taxes are c o l l e c t e d  by the RSA government. SACU 
payments accounted f o r  51.5 percent  o f  budgetary revenues (exc l  ud i  ng grants)  
between 1988189 and 1992193. F i n a l l y ,  g iven the  r e l a t i v e  s izes o f  the  two 
economies ( t h e  GDP o f  t he  RSA i s  more than x times t h a t  o f  Lesotho), the  open 
borders p e r m i t t i n g  f r e e  t rade  and the  l i n k e d  currencies, p r i ces  i n  Lesotho o f  
most goods are e f f e c t i v e l y  determined by p r i c e s  i n  i t s  l a r g e r  neighbor. 

A g r i c u l t u r e  and 1 ives tock  dominate the  r u r a l  economy, bu t  account f o r  l ess  
than one qua r te r  o f  GDP. S o i l  erosion, drought and overgrazing have reduced 
p r o d u c t i v i t y  o f  these sectors desp i te  government e f f o r t s  a t  increasing output.  
The i n d u s t r i a l  sec tor  i s  very small, although recent  f o r e i g n  investments i n  
t e x t i l e s  have l e d  t o  r a p i d  growth. Construct ion on the  Lesotho Highlands Water 
P ro jec t  (LHWP) began i n  1991 generat ing cons t ruc t ion  jobs i n  the  l o c a l  economy. 
Beginning i n  1998, the  p r o j e c t  i s  expected t o  generate revenues from water 
expor ts  t o  the  RSA. 



Most o f  t h e  popu la t ion  (87.4 percent) 1 i ves  i n  r u r a l  areas, w i t h  the  h ighest  
r u r a l  popu la t i on  dens i t y  i n  t he  lowland and f o o t h i l l  reg ions.  Poverty i s  
concentrated i n  r u r a l  areas w i t h  average expenditures per  c a p i t a  l e s s  than h a l f  
those i n  c i t i e s .  Rural households w i thou t  income from workersy remit tances 
account f o r  n e a r l y  h a l f  o f  a l l  households. 

I n  o rder  t o  understand how changes i n  economic p o l i c i e s  and ex terna l  shocks 
have a f fec ted  poor households i n  Lesotho, t h i s  paper uses a semi-input-output 
(SIO) model o f  t he  economy t o  t r a c e  l inkages between product ion  a c t i v i t i e s ,  
payments t o  fac to rs ,  household incomes and household expenditures. The base data 
i s  a s o c i a l  account ing m a t r i x  (SAM), a cons i s ten t  s e t  o f  accounts showing 
economic f lows across sectors and var ious ac tors  i n  t he  economy. The SAM used 
i n  t h i s  study shows economic f lows f o r  1987, j u s t  be fore  t h e  onset o f  t h e  major 
s t r u c t u r a l  adjustment p o l i c y  reforms i n  Lesotho, and i s  constructed from an 
e a r l i e r  SAM f o r  1984185 by Carvalho (1988) and data from the  na t i ona l  household 
budget survey o f  1986187 (Bureau o f  S t a t  i s t  i cs 1988) . 

Chapter 2 presents t h e  model and t h e  soc ia l  account ing mat r ix ,  descr ib ing  
the  methodology and assumptions. I n  Chapter 3, sec tora l  1 inkages i n  t he  Lesotho 
economy are  descr ibed us ing  t h e  S I O  model. Impacts on pover ty  o f  s t r u c t u r a l  
adjustment reforms, drought, changes i n  remi t tances and o the r  f a c t o r s  are 
analyzed i n  Chapter 4. P o l i c y  i m p l i c a t i o n s  are discussed i n  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 1 and and capital which 
in turn determine household incomes. With their earnings, households purchase 
commodities and services for final consumption. Demand for intermediate goods 
a1 so varies with output. Government expenditures he1 p determine total demand in 
the economy and include wage payments to households. Taxes reduce real incomes 
for households whi 1 e 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 1 inking 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 particul ar, by di saggregat i ng 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 is presented, 
high1 ighting sal ient features of the Lesotho economy, particularly the 
characteri st i cs of 1 ower income 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 mu1 tip1 ier analysis (see Appendix 
1) derives from the Lesotho national accounts sectoral aggregates for 1987, data 
from the 1986187 household budget survey,' and an earlier SAM for 1984185 
(Carval ho 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 1 ivestock together account for only 111 bill ion 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. 









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 consumpti on demand (F) . Final 
demand includes consumption by households (BY) and exogenous sources of demand 
such as exports (E). The value-added share (v) in gross commodity output (Z) 
determines income (Y) . 

Presuming supply to be perfectly elastic in all sectors, total output and 
incomes become determined by the 1 eve1 of exogenous demand (E) . 

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 especi a1 ly true for agriculture, where 1 and, 1 abor, 
rainfall and technology frequently 1 imi t output, and formal manufacturing where 
physical capital and skilled labor are limiting factors. By ignoring supply 
constraints a1 together, input-output models typically overstate mu1 tipl ier 
effects. For example, agricultural growth mu1 tipl iers are overstated by a factor 
of two to ten (Haggblade, Hammer, and Hazel1 1991). 

A more real istic alternative is to use a semi-input-output (SIO) model. 
While retaining many of the basic assumptions of the I0 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 (El), which 
then become endogenous to the system. 

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



The semi-input-output (SIO) model is described graphically in Figure I. For 
simp1 ici ty of exposition, the figure shows only three aggregated categories: 
(Z,) textile factories; (Z,) other supply-constrained commodities: tradables 
such as foodgrains, 1 ivestock, other formal manufacturing; and (Z,) commodities 
highly el astic in supply: nontradables such as services, informal industries, 
perishable agriculture. 

Consider first the consequences of pub1 i c 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 loti 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 
texti 1 e production pl us 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 el astic supply (Z,) once again 
raises demand for production inputs and consumer goods. In Round 3, this 
increases demand in a1 1 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. 







UNDERLYING PREMISES 

Two key assumptions under1 ay the semi -i nput-output (SIO) model : 1 i neari ty 
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 
consumpti on expenditures ri se in tandem with income. A1 though marginal 
expenditures or input demands may differ from the average, the increments must 
be expressed as 1 i near functions of output and income. 

In general , thi s simpl i f i cat i on does not pose great probl ems. Nonl i near 
systems can be approximated by linear functions in the short run. And they offer 
considerable conveniences in computing model solutions. 

Fixed prices 1 i kewi se vastly simpl ify 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 
f ixed-pri ce world, become endogenous variables in a model where re1 ative 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' abi 1 i ty to 
increase output at constant cost. Formally, this requires a perfectly el astic 
output supply. Because of the considerable unemployment and excess capacity 
present in Lesotho, the constant cost assumption appears to be a reasonable 
approximat ion of real i ty. Moreover, given the monetary union, there is 1 i ttl e 
scope for changes in the general price level of nontradables in Lesotho re1 ative 
to those in the RSA. 

The proximity of Maseru and other major urban centers to the border with the 
Republ ic 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 local markets. Households a1 so cross the border 
to make purchases of goods and services. To account for these purchases, which 
in terms of the mu1 tip1 ier analysis, represent a leakage from Lesotho's economy, 
a version of the. SIO model is used in which a fixed fraction (70 percent) of 
urban households' marginal consumption expenditures are imported. 

At some point, as expansion and 1 i beral izat ion proceed, supply constraints 
may develop in some of Lesotho's nontradable sectors. If this occurs, the SIO 
model wi 1 1  overstate mu1 ti pl i ers 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 foll ow. Recent 
experiments suggest that in the face of upward-sl oping nontradabl e supply, SIO 



models overstate t rue income mu1 tip1 i e r s  by 10 t o  25 percent (Haggbl ade, Hammer, 
and Hazel 1 1991). So the simp1 es t  accommodation would involve rul e-of-thumb 
discounting based these resu l t s .  

A much more involved a1 ternative would be t o  create a computable general 
equil i brium model with endogenous prices. This type of model would a1 so enable 
analysis of changes in the real exchange ra te  vis A vis countries other than the 
RSA, which could affect  the real price of certain tradable goods. Given the 
heavy data requirements, the small s ize of non-RSA trade, and the relatively 
small role  of price changes for  economy policy in Lesotho, t h i s  l a t t e r  approach 
i s  probably not cost effective.  



3. SECTORAL LINKAGES I N  LESOTHO'S ECONOMY 

Table 3 provides measures of sectoral 1 inkages in Lesotho's economy under 
various assumptions regarding investment and elasticity of supply. In column 1, 
mu1 tipl iers 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 el astic suppl ies a1 1 ocated 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 1 arge, the value 
added mu1 ti pl iers (the additional val ue added generated after the ini ti a1 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. Val ue-added mu1 tipl iers in other countries typically range from 1.3 
to 1.5 in other African countries (Haggblade, Hazell, and Brown 1989; Haggblade 
and Hazel 1 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 mu1 tipl ier 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 1 inkages are generated with 
increases in workers' remittances. 

The mu1 ti pl i ers are only somewhat 1 ower if greater 1 eakages from urban 
spending are modeled (column 2). Under the assumption that 70 percent of urban 
consumption of "nontradables" is 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 decl ine in the mu1 tipl ier is rather small due to the fact that 
1 arge leakages are already modeled in the SIO framework, given that demand for 
goods that are inelastically supplied is met through an increase in imports. 

A1 1 owing savings generated to augment aggregate demand by a1 1 owing 
investment to be endogenous increases the mu1 tipl iers sl ightly, to an average of 
0.699. These mu1 tipl iers 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 val ue-added paid to households is presented for 
multipliers for key commodities and for changes in workers' remittances. 







Increases  i n  value added from hand ic ra f t s ,  t e x t i l e s ,  and a g r i c u l t u r e  ( e .g . ,  f i e l d  
c rops ,  c a t t l e )  gene ra t e  t h e  l a r g e s t  ga ins  i n  income f o r  poor households (0.591- 
0.817).  Benef i t s  t o  t h e  poor from increases  i n  cons t ruc t ion  output  a r e  s l i g h t l y  
1 e s s  (0.379) .  By c o n t r a s t ,  a 1 1 o t i  increase  i n  output  of manufacturing bene f i t s  
poor households l i t t l e  (0.200 M). Likewise, a change in  t h e  wage r a t e  paid t o  
workers employed i n  South Afr ica  has only a small e f f e c t  on poor households, 
s i n c e  households r ece iv ing  remi t tances  a r e  not considered poor (by d e f i n i t i o n ) ,  
and t h e  mu1 t i p l  i e r  e f f e c t s  a r e  small .  The magnitudes of t h e  mu1 t i p l  i e r s  a r e  only 
s l i g h t l y  reduced with t h e  reduced urban l inkages  version of t h e  SIO model (Table 
5)  

The share  of income t h a t  accrues t o  poor households a s  a r e s u l t  of an equal 
1 maloti  i nc rease  i n  output  o r  demand of t h e  s e c t o r s  shown va r i e s .  About two- 
t h i r d s  of t h e  income generated from inc reases  i n  f i e l d  crops and c a t t l e  accrue 
t o  t h e  poor. Incomes generated from increases  i n  demand f o r  hand ic ra f t s  and 
cons t ruc t ion  o r  and increase  in  t e x t i l e s  output  a r e  spl i t  evenly between poor and 
nonpoor. For o t h e r  manufacturing and migrant remi t tances ,  however, t h e  nonpoor 
accumulate t h e  l a r g e s t  sha re  of  increased incomes (69 and 87 percent ,  respec- 
t i v e l y ,  i n  t h e  base SIO model runs ) .  

Two bas ic  conclusions a r i s e  from these  model s imula t ions .  F i r s t ,  1 inkages 
i n  Lesotho's economy a r e  weak, so  t h a t  t h e  d i r e c t  e f f e c t s  of changes i n  supply 
gene ra l ly  outweigh t h e  m u l t i p l i e r  e f f e c t s .  A l a r g e  percentage of goods in  t h e  
economy a r e  t r a d a b l e  t o  some e x t e n t ,  and increased demand f o r  t h e s e  goods i s  met 
l a r g e l y  by a r i s e  i n  ne t  imports. For nontradables ,  some investments i n  
processing and marketing may be necessary t o  make t h e s e  goods t r a d a b l e  and open 
t h e  South African market. Investments i n  processing and marketing of  asparagus 
a r e  an example of transforming an e s s e n t i  a1 l y  nontradabl e ,  per i shable  product 
i n t o  an expor tab le  one. Most important,  t h e  e f f e c t i v e  1 ong-run mu1 t i p l  i e r s  could 
be s u b s t a n t i a l l y  higher  i f  increased incomes l ead  t o  more loca l  investment i n  and 
increased production of t r a d a b l e s .  

Second, s i n c e  t h e  mu1 t i  pl i e r  e f f e c t s  a r e  general l y  small ,  investments in  
s e c t o r s  which pay a l a r g e  share  of t h e i r  va lue  added t o  t h e  poor will tend t o  
have t h e  1 a r g e s t  impacts i n  reducing poverty.  Because t h e  major i ty  of  t h e  poor 
r e s i d e  in  r u r a l  a r e a s ,  increases  in  a g r i c u l t u r a l  incomes have a 1 arge po ten t i a l  
f o r  reducing ove ra l l  poverty in  Lesotho. 





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

In t h i s  section, key aspects of pol icy changes and external shocks on 
Lesotho's economy in recent years are simulated in order to  shed l ight  on the 
l ikely impacts on poor households. The analysis focuses on the impact of reduced 
fiscal expenditures as part of the structural adjustment program in i t ia ted  in the 
l a t e  eighties,  drought, changes in workersy remittances and increases in 
construction ac t iv i t i e s  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 i s  exogenous in these simulations as i s  the level of output of the 
public administration. I t  i s  important to  keep in mind that  the resul ts  
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 e f for t s  t o  reduce the government budget de f i c i t ,  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 t h i s  recent 
increase, government spending i s  below the trend levels prior to  the structural 
adjustment program when i t  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 i s  13.1 percent below the ear l ie r  trend. 

The f i r s t  simulation shows the impact of a 13.1 percent cut in real 
government output. This reduction in spending s tr ikes 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 SIO model 
(Table 7) ,  with the reduced urban demand 1 inkage version of the model, the 
reduction in real household incomes i s  1.58 percent (Tab1 e 8).  The brunt of 
these policies i s  borne by urban groups, whose incomes f a l l  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, especi a1 ly  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 f ie ld  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 t o  1987, 









output in 1992 was down by 60 percent. In con t ras t ,  production of l ives tock in 
1992 was almost identical  t o  t ha t  of 1987. In simulation 2, only a 60 percent 
decline in o u t p u t  of f i e l d  crops i s  modeled. 

Because agr icul tura l  crop production accounts f o r  l e s s  than 20 percent of 
G D P  ( l e s s  than 10 percent of national income), the drought has only a s l i gh t l y  
l a rger  impact on household incomes (-1.87 percent) in aggregate than the 
reduction in government spending (Tab1 e 7 ) .  The poor a re  especial l y  hard h i t ,  
however, suffer ing a decline in real  incomes of 5.42 percent. Rural households 
without migrant income see a decline of 6.97 t o  7.87 percent. 

MIGRANT REMITTANCES 

Migrant workers remittances f e l l  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 fa17 by 15.5 t o  15.8 
percent. Urban households with migrant incomes see a smaller percentage decline 
in household income other earnings sources make t h e i r  households l e s s  dependent 
on remittances. Overall ,  the  decline in remittance earnings a f f ec t s  mostly the 
nonpoor households, whose incomes fa1 1 by 11.9 percent. Rural households without 
remittances see a decline in incomes of l e s s  than 1.5 percent. 

Combining the  e f f e c t s  of reduced government spending, drought and lower 
migrant remittances,  simulation 4 shows an average decline of 14.0 percent in 
household income. Hardest h i t  a re  households with migrant incomes, b u t  
nonmigrant rural  households a lso  see declines of 10.7 t o  11.8 percent. 

LESOTHO HIGHLANDS WATER PROJECT 

Fortunately, investment a c t i v i t y  associatedwith the  Lesotho Highlands Water 
Project began during t h i s  period. Value added generated in the construction 
sec to r  increased by 138 percent as gross f ixed capi ta l  formation rose by a 
s imi lar  magnitude. Assuming t ha t  t h i s  construction spendinq followed the  same 
s t ruc tu re  as t h a t  of 1985 in terms of domestic labor ,  the increase in 
construction generates demand f o r  labor and sharply r a i s e s  the  incomes of 
households without migrant workers' earnings . 4  Urban households benefit more 
than do rura l  households, though the  gain in incomes of female headed households 

TO the  extent  t ha t  t h i s  construction demand resulted in g rea te r  demand fo r  
non-Basotho workers, the  posi t ive  e f f ec t s  on domestic households are  reduced. 

" His to r ica l ly ,  as ref lec ted in the 1987 SAM, households with migrant workers 
remittances generally earned l i t t l e  income from other sources. Since the SIO 
model a1 1 ocates shares of 1 abor income according t o  the pattern observed in 1987, 
migrant worker households receive only a small portion of the  gains in domestic 
labor incomes in t h i s  simulation. 



may be overstated if they are unable to obtain greater wage earnings from 
construction sector activities. 5 

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 
fa1 1 by 12.9 percent as a resul t of pol icy changes and external shocks. Incomes 
of the poor fall only by 2.1 percent once the impact of the LHWP spending is 
i ncl uded. 

5 Since many construction activities involve manual 1 abor, 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 1 ight on this issue, but without further 
disaggregation of labor in the SAM (for which little 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 labor flows knit the economy of Lesotho 
t ight ly  together with S o u t h  Africa. These arrangements help t o  s tab i l ize  prices, 
encourage trade and ra i se  household incomes from migrant remi t tances,  b u t  they 
a1 so resul t  in 1 arge leakages from the domestic economy and low mu1 tip1 i e r  
effects  within Lesotho. One imp1 ication i s  that devel opment projects ' cannot 
count on large spread effects  t h r o u g h  second-round multipliers.  The large 
neighboring market offers the potential for exports of goods for which 
productivity in Lesotho i s  high because of special 1 and character is t ics ,  existing 
investments or ski l led labor. 

The impacts of structural adjustment in Lesotho on household incomes have 
been relat ively small given the limited policy measures undertaken (no 
devaluations, only 1 imited tightening of fiscal pol icy) .  The poor, who 1 argely 
reside in rural areas, do not appear to  have been affected greatly by cuts in 
government spending, in part because of the linkage effects  across sectors are 
small. Of greater importance has been the drought which reduced incomes of the 
poor  by 5.4  percent relat ive t o  1987 (and by a greater magnitude relat ive t o  
1990). The decline in workers' remittances has affected mostly the nonpoor on 
average, reducing the i r  incomes by 11.9 percent. However, among those households 
who los t  remittance earnings ent i rely,  the impacts are l ikely to  have been much 
1 arger. 

Fortunately, the direct  impact of construction ac t iv i t i e s  appear to  have 
raised household incomes to  offset  t o  a large extent the adverse shocks of 
drought, reduced migrant earnings and f iscal  conservatism. Greater spinoffs from 
the LHWP are possible i f  future government revenues are used t o  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 unl i ke the average 
household, may have los t  a crop or j o b  and thus suffered a f a r  greater income 
decline. For these households and others who gained 1 i t t l e  from the spinoffs of 
increased construction ac t iv i t i e s ,  targeted poverty a1 1 eviation measures may be 
jus t i f ied .  



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

The original social accounting matrix (SAM) for Lesotho, hereafter referred 
t o  as the 1985 SAM, was constructed as part of a P h . D .  thesis  by Joe Carvalho in 
1988 (Carvalho 1988). This SAM i s  n o t  consistent with the current national 
accounts figures for  1985 for  two reasons. F i rs t ,  national accounts figures are 
now reported on a calendar year basis rather than on a f iscal  year (Apri 1 -March) 
basis,  while the 1985 SAM was constructed t o  be consistent with the 1984185 
national  account^.^ Second, the base by which o u t p u t  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 met hod01 ogy . 

Lesotho's national accounts are cal cul ated without an input-output (10) 
table .  Value-added i s  estimated based on production, known inputs and for  some 
sectors,  assumed value-addedloutput coefficients (Bureau of S ta t i s t i c s  1990). 
The I0 table  constructed by Carvalho (1988) i s  not used. 

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

An attempt has been made by the Bureau of S ta t i s t i c s  to  reconcile the data 
on household consumption in the national accounts for  1987 with the total  
expenditure data from the 1986187 Household Budget Survey. A number of 
adjustments t o  the survey data for cash and in-kind household consumption (equal 
t o  828.9 mill ion malotis) are made including:" 

1. Underreporting of consumption of alcoholic beverages and tobacco ( M  70.0 
mil l ion) ,  meat and chicken from the household's own production ( M  3 5 . 0  
mill ion) ,  and food in kind from the Work for Food Programme ( M  25.0 
mill ion),  9 

The Central S ta t i s t i c s  Office began producing national accounts on a 
calendar year basis in 1987 and has since produced a revised calendar year series 
for  1980 t o  the present (1992). 

' The sectors for which production and value added estimates are in part 
derived from the 1986187 Household Budget Survey i ncl ude vegetables, f r u i t s ,  
small-scal e manufacturing, construction, wholesale and r e t a i l  trade, restaurants 
and hotels,  transport ,  real es ta te  and business services, health and other 
services. 

" These adjustments are described in even greater detail  in Bureau of 
S ta t i s t i c s  (1990, pp .94 -99 ) .  

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



2.. Subtractions for expenditures on building materials (M 51.2 mill ion), 
fodder and animals (together M 26.0 million) which are considered 
intermediate consumption in own-account construction, intermediate 
consumption in the production of 1 ivestock and investment in 1 ivestock, 
respectively, and 

3. Additions of expenditures on legal aid charges and funerals reported in the 
survey as domestic nonconsumption expenditures (M 3.1 mi 1 1  ion). 

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 
mill ion). 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. )lo 

Given these manipulations, the final result (M 1051.8 mil 1 ion) is only M 4.2 
mill ion (0.4 percent), from the national accounts figure of M 1056.0 mill ion. 
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 i nput-output coefficients imp1 ied 
in the table of intermediate consumption from Carval ho (1988) are used in the new 
1987 SAM. The mapping between the 24 activities in the 1987 SAM and the 48 
activities of the 1984185 SAM are given in Appendix Table 1. 

A few adjustments are made in aggregating the 1984185 SAM. Dummy accounts 
for sheep and goats, skins and hides, and livestock feeds are collapsed into the 
accounts for activities and uses of commodities. Accounts for government 
purchases by category (education, health, other government expenditures and 
publ ic debt) and investment by institution (publ ic 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. 

lo  Not all expenditure items were adjusted. The actual calendar year 
adjustment amounted to only 4.7 percent. 







I n  cons t ruc t i ng  t h e  1987 SAM, t h e  input-output  c o e f f i c i e n t s  from the  
aggregate 1984185 SAM are  used t o  generate in te rmed ia te  consumption and t o t a l  
p roduct ion  g iven t h e  value added f i g u r e s  from the  na t i ona l  accounts." No 
import  da ta  by commodity t ype  i s  avai 1 ab le  f o r  1987 ( the  1 a t e s t  pub1 i shed f i g u r e s  
are  f o r  19861), so t h e  share o f  imports  f o r  each commodity from t h e  1984/85 SAM 
i s  used t o  break down t h e  t o t a l  imports  f i g u r e  f o r  1987. S i m i l a r l y ,  import  
t a r i f f s  and i n d i r e c t  taxes on commodities from 1984185 are scaled up by the  
increase i n  o v e r a l l  import  t a r i f f s  and i n d i r e c t  taxes between 1984185 and 1987, 
us ing  da ta  from t h e  IMF (IMF,1992). Exports by commodity are taken from the  
Lesotho S t a t i s t i c a l  Yearbook 1993 (Bureau o f  S t a t i s t i c s  1993). To ta l  investment 
and government r e c u r r e n t  expenditures on commodities and serv ices are from the  
n a t i  onal accounts; t h e  approximate breakdown o f  expenditures by commodities from 
1984185 again prov ide  the  in fo rmat ion  on shares o f  expenditure by commodities. 
An adjustment i s  made t o  consumption o f  serv ices  and manufactured goods by the  
government and as investment goods so t h a t  p r i v a t e  consumption o f  serv ices ( the  
r e s i d u a l )  i s  n o t  negat ive. Accounts f o r  t h e  payments o f  f a c t o r  incomes t o  
i n s t i t u t i o n s  and t rans fe rs  by i n s t i t u t i o n s  are  ca l cu la ted  us ing  t h e  shares from 
t h e  1984/85 SAM. 

The amount o f  food a i d  (donated food) i s  g iven i n  the  na t i ona l  accounts 
tab les  i n  t h e  Lesotho S t a t i s t i c a l  Yearbook f o r  1992. L i ke  i n  t he  1984185 SAM, 
t h i s  i s  shown as a t r a n s f e r  from the  Rest o f  World d i r e c t l y  t o   household^.'^ 

D i r e c t  taxes are  assumed t o  be p a i d  on l y  by urban households, i n  p ropo r t i on  
t o  t h e i r  t o t a l  incomes. Sales taxes are  a1 loca ted t o  households i n  p ropo r t i on  
t o  t o t a l  consumption expenditures. Savings r a t e s  o f  r u r a l  households w i thout  
remi t tances are  assumed t o  be 5 percent.  Savings r a t e s  o f  a l l  o the r  households 
are  equal t o  11 percent,  and are  der ived as a res idua l .  

Expenditures and income sources o f  each household group were est imated as 
p a r t  o f  t h e  f i n a l  balancing o f  t he  SAM. Expenditures on i n d i v i d u a l  commodities 
by each household group are based on data from the  1986187 household budget 
survey. The survey da ta  on t o t a l  expenditures o f  each household group was 
adjusted t o  account f o r  unrecorded consumption o f  imported goods by households 
w i t h  remi t tance incomes (see above) and t o  achieve consistency w i t h  data on 

" For t h e  meat sector ,  a d i f f e r e n t  methodology i s  requi red,  g iven t h e  very 
h igh  value added per  u n i t  o f  ou tpu t  imp1 i e d  i n  t h e  na t i ona l  accounts worksheets 
(43.3 percent)  compared w i t h  t h e  1984/85 SAM (10.7 percent).  In termediate i npu ts  
per  u n i t  o f  va lue added from the  1984185 SAM are  used f o r  a l l  commodities except 
t he  raw inpu ts  o f  c a t t l e ,  sheep and goats and o ther  animals, where the  values 
from t h e  n a t i o n a l  accounts worksheets f o r  t he  l i v e s t o c k  sec tor  are used instead. 

l2 There i s  a l so  food a i d  which i s  donated by the  r e s t  o f  wor ld and m i l l e d  i n  
Lesotho before  being s o l d  on the  open market. Carval ho (1988) inc luded t h i s  as 
a purchase o f  g r a i n  by paras ta ta ls ,  b u t  t h i s  does n o t  then end up being m i l l e d .  
I n  t h e  c u r r e n t  SAM donated g r a i n  which i s  l a t e r  m i l l e d  en ters  as p a r t  o f  food 
imports.  



income sources. Household incomes were calculated using the mapping of factor 
payments to households in the 1984185 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. 

A1 1 ocating 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 
1 arge re1 ati ve to their expenditures, indicating either a re1 ati ve underreporting 
of expenditures by these households in the survey, a substantial change in the 
distribution of factor payments as compared with the 1984185 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 HOD EL'^ 

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 .  1  describes the organization of the SAM and the variable 
labels adopted in this formulation. 

LINEARITY ASSUMPTIONS 

Production Accounts (X , )  . A1 1 production activities (X , )  produce a series of 
commodities (D, , )  as outputs: 

Initially, assume that each activity produces a fixed share of each 
commodity's output. This assumption can be relaxed 1 ater: 

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

Commodity Accounts ( Z , )  . Commodities supply their wares as inputs in product ion 
activities (A,,) ; add commerci a1 margins to other commodity accounts ( C , , )  ; supply 
households (C,,) , institutions (C,,) , and government (C,,.) with final consumption 
goods; and sell exports ( E l )  to the rest of the world and investment goods (I,) 
to capital accounts: 

" Adapted from Dorosh and Haggblade ( 1 9 9 2 ) .  





Assume t h a t  in termediates (A,,) remain a f i x e d  share o f  gross output  i n  each 
sec tor  (Z,), t h e  c l a s s i c  Leon t i e f  assumption: 

and t h a t  commercial margins ( C )  l i k e w i s e  remain a f i x e d  share o f  f i n a l  
commodity va l  ue (Z,) . 

Cii - c,, z,. (6) 

Assume a l so  t h a t  household consumption (C,,) i s  a l i n e a r  f u n c t i o n  o f  household 
expendi ture (household income [Y,] 1 ess t r a n s f e r s  p a i d  !ah] 1 ess d i r e c t  taxes 
p a i d  by t h e  household [T,] l e s s  household savings [ S , ] ) .  

where 

t h a t  i n s t i t u t i o n a l  (C,,) and government (C,,) consumption o f  f i n a l  goods and 
serv ices  remain a f i x e d  p ropo r t i on  o f  f i n a l  output,  

and, i n i t i a l l y ,  t h a t  investment remains f i x e d  exogenously: 

I, = I,. 

l4 The n o t a t i o n  B,, i n d i c a t e s  t r a n s f e r s  pa id  by households (h) t o  a l l  sources 
(*) , i n c l  ud i  ng o the r  households (B,,,), nongovernment i n s t i t u t i o n s  (q,), and the  
r e s t  o f  wor ld  (Brh). 



Substituting and combining like terms yields the following summation of the 
commodity accounts: 

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

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

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

where 



Institutions (N) . Institutions (N), 1 i ke households, earn income from value- 
added payments by activities ( )  and from transfers they receive from 
households (Bnh) , from institutions (Bnn,) , from government (Brig) , and from the 
rest of the world (Bnr) : 

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

"nj -'nJXj, 

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

Government G. Government receives indirect taxes from activities (7,) and 
commodities (7,) as we1 1 as income taxes from households (7,) and institutions 
(7,) and transfers from rest of the world (R,) : 

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





Total rest of the world earnings (R) then become 

Capital (S). Total savings (5) equals the sum of savings by households (S,), 
institutions (S,), government (S,), and capital transfers from the rest of the 
world (R,) : 

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

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



Parameter Restrictions. 
generate an equivalent 
revenue, the sum of all 

In particular, 

For the SAM to remain balanced, increased revenue must 
increase in expenditure. For expenditures to equal 
column coefficients in the M matrix must equal 1. 

C at, + C A ,  * A ,  + t j - 1, f o r  a77 j, 
1 h 

C 4, - 1, f o r  a77 h ,  
I 

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 inel astic supply, including field crops, 1 ivestock, 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 el astic. 

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 (10) model, exports, investments, and a1 1 
transfers are exogenous, and the model solves for production, income and 
consumption as described in the equations above. In this formulation, where 





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 (10) 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 E l  rather than supply (Z), become endogenous in the 
equations. Appendix Table B.3 rewrites the SAM model in SIO form.I5 

EXTENSIONS 

Two extensions of the basic SIO model in Appendix Table B.3 are used in this 
paper: reducing urban demand 1 i nkages; 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 
1 eakage from Lesotho's national economy, necessitating a modification of the base 
SIO model . To account for these purchases, the marginal propensities to consume 
domestic nontradables (P,,'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 &'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 (dl) are equal to 
changes in savings (dS), 

C dl, - d l  - dS., 
1 

l5 In the model simulations presented in this paper, government spending is 
a1 so held fixed (dG = 0). Thus changes in tax revenues do not lead to changes 
in spending. 







To explain how investors a1 locate their purchases across commodity groups, assume 
proportional i ty constant according to past investment shares (C,,) : 

dl, - cfkdI - cf,dS. (42) 

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