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1. INTRODUCTION 

Stab i  1  i z a t i o n  and s t r u c t u r a l  adjustment dominated economic pol  i c y  i n  sub- 
Saharan A f r i c a  du r ing  the  decade o f  the  e igh t i es .  I n  Madagascar, as i n  a  number 
o f  count r ies ,  IMF stand-by agreements i n  t he  e a r l y  e i g h t i e s  were fo l lowed by a  
succession o f  World Bank and b i  1  a t e r a l  s t r u c t u r a l  adjustment and sectora l  loans 
designed t o  r e s t o r e  macroeconomic balances and l i b e r a l i z e  markets. Ear ly  i n  the  
re form process, a  content ious debate developed as t o  whether the  p o l i c y  changes 
harmed the  poor (see UNICEF 1984; Cornia, J o l l y ,  and Stewart 1987). No repre- 
sen ta t i ve  household survey data e x i s t s  w i t h  which t o  t r a c e  the  actual  evo lu t i on  
o f  household incomes and expenditures i n  Madagascar dur ing  the  e igh t i es .  Using 
avai 1  able i nformat ion on pr ices ,  household income and expenditure pat terns,  
Dorosh, Bernier ,  and S a r r i s  (1990) provided evidence suggesting t h a t  i n  
Madagascar, t he  adverse e f f e c t s  o f  adjustment p o l i c i e s ,  per  se, were more 
l i m i t e d .  Th is  study, based on computable general e q u i l i b r i u m  (CGE) model 
s imu la t ions  o f  ex te rna l  shocks and p o l i c y  changes, attempts t o  shed more l i g h t  
on the  important  1  i nkages between macroeconomic adjustment and we1 f a r e  o f  1  ower 
income households i n  Madagascar. 

The case o f  Madagascar i s  important f o r  several reasons. The immediate 
cause o f  t he  balance o f  payments c r i s i s  o f  t he  e a r l y  e i g h t i e s  i s  simi 1  a r  t o  t h a t  
i n  a  number o f  o ther  coun t r i es  o f  sub-Saharan A f r i ca :  a  sharp decl i n e  i n  f o re ign  
exchange a v a i l  a b i l  i t y .  And as i n  o ther  count r ies ,  s t a b i l  i z a t i o n  e f f o r t s  included 
cutbacks i n  imports  o f  food and a  reduct ion  i n  food subsidies. Un l ike  i n  many 
o ther  developing count r ies ,  however, there  i s  evidence t h a t  a  l a r g e  share o f  
these subsid ies a c t u a l l y  reached lower-income urban groups. F i n a l l y ,  Malagasy 
a g r i c u l t u r e  i s  s u f f i c i e n t l y  d iverse  t o  enable an analys is  o f  e f f e c t s  on both 
smal lholder  expor t  crop producers and food crop producers. 

This  paper f i r s t  presents a  b r i e f  overview o f  the  economy o f  Madagascar and 
a  summary o f  key economic p o l i c i e s  i n  Madagascar i n  t he  e igh t i es .  A b r i e f  
d e s c r i p t i o n  o f  t he  CGE model and o f  t he  data base fo l lows.  I n  sec t ion  3, r e s u l t s  
o f  model s imu la t ions  o f  major elements o f  the  investment boom, s t a b i l i z a t i o n  and 
s t r u c t u r a l  adjustment po l  i c i  es adopted by Madagascar are presented. Conclusions 
are found i n  t h e  f i n a l  sect ion.  



2. THE MALAGASY ECONOMY AND ECONOMIC POLICY I N  THE EIGHTIES1 

Madagascar i s  typical of many low income countries of sub-saharan Africa 
with large agricultural and service sectors and a small industrial sector. Less 
than twenty percent of the population 1 ives in urban areas. A1 though some 1 arge 
farms managed by parastatals ex is t ,  the bulk of agricultural production i s  
carried. out by traditional small holders whose average farm size i s  only 1 . I5  
hectares .' Madagascar's agriculture differs  from that  of most of sub-saharan 
Africa because of the dominance of irrigated land, especially on the densely 
populated high plateau which ranges from the n o r t h  t o  the south in the center of 
the island. Irrigated area, planted primarily with r ice  or cotton, accounts for 
44 percent of traditional cultivated area nationwide (MPARA 1988). Rice 
consumption, a1 one, represents 54 percent of total  calor ie  consumption (FA0 
1984). 

The re1 ative importance of agricultural exports (mainly coffee, cloves, and 
vanill a )  decl ined during the 1980s because of decl ines in world prices of coffee 
and cloves, yet agricultural exports s t i l l  accounted for  51.5 percent of 
Madagascar's total  exports in the 1987-89 period3 (down from a share of 65.7 
percent in 1980) (World Bank 1986, 1991). 

Production of the formal industrial sector i s  concentrated in import- 
substi tution sectors such as food processing, tex t i les  and beverages, and in 
nontraded sectors such as water and e lec t r ic i ty .  Imports of raw materials, 
energy, and capital goods, make up about 70 percent of the import b i l l  (World 
Bank 1991). High transport and marketing costs contribute to  the large size of 
the service sector; marketing alone accounted for  21 percent of value added in 
1984. 

Based on poverty 1 ines for  rural and urban households calculated using food 
requirements and typical expenditure patterns, approximately 37 percent of rural 
households, 26 percent of households in small urban areas, and 18 percent of 
households in the seven large urban areas can be classif ied as poor (Dorosh, 
Bernier, and Sarr is  1990). Nationally, 34 percent of a l l  households are poor, 
90 percent of which are in rural areas. 

This discussion draws heavily from Dorosh, Bernier, and Sarr is  (1990) and 
Dorosh and Berni e r  (forthcoming) . 

Traditional farmers defined in the 1984 Agricultural Census as farmers 
owning ten or fewer hectares, hiring fewer than 5 full-time, paid workers, and 
not using any specialized modern equipment or machinery. 

3 Including agroindustrial exports such as cloth, preserved meats, and 
essences of cloves and yl ang yl ang, the share r i ses  t o  62 percent (IMF 1991). 



ECONOMIC POLICIES I N  THE EIGHTIES 

At the start of the eighties, severe macroeconomic imbalances plagued the 
Ma1 agasy economy. The "investment to the 1 imi t" development strategy of the late 
seventies had led to a huge surge of imports, unsustainable balance of payments 
deficits, 1 arge government budget deficits and accelerating growth in the money 
supply (Table 1). The current account deficit reached 16.9 percent of GDP in 
1981, and inflation jumped from 9.1 percent per year in 1977 to 23.8 percent per 
year in 1981. 

Between 1981 and 1984, macroeconomic adjustment in Madagascar focused 
largely on stabilization efforts endorsed by the IMF. Aggregate demand was 
quickly reduced through cuts in public investment and other government 
expenditures. Initial efforts at 1 i beral ization of rice marketing were begun, 
including a large reduction in the subsidy on rice for consumers. These 
stabil ization efforts proved successful in terms of their major goals: by 1984 
inflation had dropped to 10.3 percent per year and the trade deficit was cut to 
only 5.0 percent of GDP. However, real GDP also fell sharply, by 5.4 percent 
between 1979-81 and 1982-84. 

Structural adjustment reforms aimed at restoring growth enjoyed relatively 
little success until 1988, the year a major trade liberalization was completed. 
Thereafter, in 1989 and 1990, Madagascar enjoyed positive growth in per capita 
GDP for the first time since the unsustainable surge of the investment boom at 
the start of the decade. 

Unfortunately, many of the gains from adjustment unraveled in the early 
1990s. A decline in world export prices together with domestic credit expansion 
contributed to balance of payments difficulties in 1991. More important, 
political protests led to a temporary closing of the major port, Toamasina, in 
mid-1991 and marked the beginning of a two year transition to a new constitution 
and a new democratically elected president. The pol i tical uncertainty during 
this period hindered government development efforts, discouraged private 
investment and stalled foreign aid inflows. 

The major channels by which adjustment policies and external shocks affected 
the poor are relatively clear. Rice subsidies and large quantities of imports 
heavily favored urban consumers, especially in the capital city, Antananarivo, 
to the detriment of producers of rice. The investment boom of the late seventies 
and the early eighties was concentrated in 1 arge industri a1 projects, spurring 
economic activity and (especi a1 ly urban) incomes. And despite changes in the 
real exchange rate brought about by nominal devaluations and fiscal di scipl ine, 
real producer prices of export crops changed 1 ittle during the decade, initially 
because of increases in the rate of taxation on exports and then 1 ater because 
of a decline in world prices that coincided with, but was independent of, a 
liberalization in export crop marketing. The magnitudes of the above effects and 
their interactions are not straightforward, however, and require a more formal 
analysis, which is the main purpose of this paper. 





3. MODEL  DESCRIPTION^ 

The CGE model used f o r  these s imulat ions i s  a v a r i a n t  o f  t he  "neoclassical 
s t r u c t u r a l  i s t "  model o r i g i n a t i n g  w i t h  Dervis,  de Melo, and Robinson (1982) and 
1 a t e r  appl i ed t o  Cameroon (Benjamin and Devarajan 1985; Condon, Dahl , and 
Devarajan 1987) and o ther  developing count r ies  .' 

A soc ia l  accounting m a t r i x  (SAM) f o r  Madagascar's economy i n  1984 i s  the  
data base f o r  t he  model. The SAM i s  constructed from the  1984 na t i ona l  accounts 
and i nput-output tab1 e, supplemented by da ta  from nat iona l  household surveys i n  
1978 and 1980, an a g r i c u l t u r a l  census i n  1984 and smal ler surveys o f  r i c e  
producers and consumers i n  the  e a r l y  1980s (see Dorosh e t  a l .  1991). 

Twenty-seven product ion a c t i v i t i e s  are spec i f ied ,  producing 15 commodities 
(Table 2). Given the  importance o f  r i c e  i n  Madagascar's economy, th ree  separate 
technol ogies ( a c t i v i t i e s )  are spec i f i ed  f o r  paddy (small farm i r r i g a t e d ,  1 arge 
farm i r r i g a t e d  and upland) and both paddy and m i l l e d  r i c e  are inc luded as a 
separate commodities. Separate technol ogies are modeled f o r  most a g r i c u l t u r a l  
a c t i v i t i e s  (1 arge and small farm) and nonagricul  t u r a l  a c t i v i t i e s  ( formal and 
in fo rmal  sec tor ) .  

Three types o f  l a b o r  (h igh l y  s k i l l e d ,  s k i l l e d ,  and unsk i l l ed )  are modeled, 
each w i t h  a nonzero e l a s t i c i t y  o f  supply w i t h  respect t o  t he  r e a l  wage. Capi ta l  
i s  f i x e d  i n  t he  s h o r t  r u n  and i s  updated w i t h  add i t ions  o f  new investment ne t  o f  
deprec ia t ion .  Only aggregate c a p i t a l  enters the  product ion funct ions,  bu t  
r e t u r n s  t o  c a p i t a l  are a l l oca ted  among s i x  types o f  c a p i t a l  (nonfarm c a p i t a l  i n  
t he  formal and in fo rmal  sectors, farm c a p i t a l  / land belonging t o  small farmers i n  
th ree  regions o f  t he  country  ( the  Plateau, East Coast, and West and South zones), 
and farm c a p i t a l  /l and owned by 1 arge farmers (1991). 

The model s p e c i f i e s  eleven i n s t i t u t i o n s :  e i g h t  households, formal 
enterpr ises,  government and the  Rest o f  Worlda6 The th ree  urban household 
groups are  c l a s s i f i e d  according t o  the  s k i l l - l e v e l  o f  the  head o f  household 
(which corresponds w i t h  income l e v e l s  as we1 1 ) (Table 3) .  Per c a p i t a  incomes o f  
the  urban h igh  income households are nea r l y  seven times those o f  urban low income 

A complete model d e s c r i p t i o n  i s  found i n  Dorosh (1992). 

"he model a1 so draws some o f  i t s  features from S a r r i s  (1990). 

The pub1 ished Madagascar SAM (Dorosh e t .  a1 . , 1991) has 13 i n s t i t u t i o n s .  
I n  a d d i t i o n  t o  t h e  11 i n s t i t u t i o n s  l i s t e d  above, p r i v a t e  non-pro f i t  i n s t i t u t i o n s  
( inc luded w i t h  h igh  income urban households i n  the  model) and f i n a n c i a l  
en te rp r i ses  ( inc luded w i t h  formal sector  en terpr ises  i n  t h e  model ) have separate 
accounts i n  t he  f u l l  SAM. 







households. Per capita incomes of the rural poor, comprised of rural small 
farmers and a small nonfarm rural poor population (5.0 percent of total 
population), are approximately 40 percent of the national average. Rural small 
farmers are di saggregated by agroecol ogical zone: Pl ateau (where irrigated rice 
is the major crop), East Coast (a region with export crops), and West and South 
(the rest of the country, where 1 ivestock are a dominant source of rural income). 
Large farmers from throughout the country and rural nonfarm households with a 
ski1 led head of household are classified as rural high income households. In the 
model, a1 1 transfers between institutions (including households) have been netted 
out. 

Value added generated by production activity j is specified as a constant 
elasticity of substitution (CES) production function; quantities of intermediate 
inputs are modeled as fixed shares of the quantity of output produced. 
Elasticities of substitution between capital and 1 abor are chosen so as to give 
conservative magnitudes for elasticities of supply, equal to 0.1 for mining and 
energy, 0.3 for most formal sector industrial activities (including formal sector 
construction) and all agriculture except for upland paddy and "other crops," and 
0.5 for a1 1 other activities (mainly services and informal sector industry). 

Internationally traded goods are treated as imperfect substitutes for goods 
domestically produced and consumed. A constant elasticity of substitution (CES) 
aggregation function defines the composite of imports and home goods (Armington 
1969). Similarly, a constant elasticity of transformation (CET) aggregation is 
used to define a composite production good of export goods and goods produced for 
domestic consumption. El asticities of substitution and levels of trade and 
domestic production are given in Appendix Table 1. Madagascar is assumed to be 
a price taker both for imports and exports. 

Incomes of households derive from their ownership of factors of production 
and access to rents (Table 4). Earnings from highly skilled labor accrue only 
to the urban nonpoor households. Incomes of the poor derive from unskilled 
1 abor , informal sector capital and 1 and. Househol d consumption i s speci f ied as 
a function of prices and incomes, using a linear expenditure system (LES) 
formulation. Savings is a 1 inear function of income. Household budget shares 
and demand parameters are given in Appendix Tables 2 and 3. 

Government recurrent and investment expenditures are fixed in real terms. 
Savings determines the 1 eve1 of private investment . This specification ref1 ects 
the situation in Madagascar during most of the eighties, when the commercial 
banks were controlled by the state and allocation of credit for investment was 
determined largely through rationing. The value of investment by sector of 
destination j is assumed to be a fixed share of total fixed investment and the 
composition of capital by activity is likewise fixed. 

Quantitative restrictions on the imports of manufactured goods and rice are 
modeled by fixing imports of these commodities exogenously at the quota levels. 
The rents generated from these quotas are modeled as accruing to the urban high- 
income households. In the base run of the model, imp1 icit tariffs on manufac- 
tured goods and rice are set at 100 percent and 47 percent, respectively. 





Apart from q u a n t i t a t i v e  r e s t r i c t i o n s  on imports of r i c e  and manufactured 
goods in  some model runs, p r i c e s  a d j u s t  t o  equate supply and demand. Labor 
markets a1 so c l e a r  through adjustment i n  rea l  wages, though t h e  subs t an t i a l  
underemployment i n  t h e  Malagasy economy i n  t h e  1980s i s  r e f l e c t e d  in  high 
e l a s t i c i t i e s  of supply of l abo r .  Savings determines p r i v a t e  investment given 
f ixed  val ues of r e a l  government investment and government expenditure .  The 
nominal exchange r a t e  and fore ign  savings a r e  a l s o  f ixed exogenously, leaving 
changes in  t h e  aggregate  p r i c e  index t o  bri'ng about movements in  t h e  rea l  
exchange r a t e  and equi l ibr ium in  t h e  Rest of World accounts.  

In t h e  dynamic s imula t ions ,  c a p i t a l  s tock  i s  updated each year  according t o  
t h e  previous per iod ' s  n e t  investment by s e c t o r .  The base leve l  l abo r  supply i s  
a1 so  increased exogenously by a cons tan t  popul a t i  on growth r a t e .  



4. SIMULATION RESULTS 

How did the stabil ization and structural adjustment pol icies of the Ma1 agasy 
government during the 1980s affect income distribution and the welfare of the 
poor? To address this question, the CGE model previously outlined is used to 
simul ate key aspects of stabil ization and structural adjustment pol icies. Four 
model simulations which illustrate the effects of major changes in external 
conditions and government policy in Madagascar are presented. 

The first two simulations focus on the effects of the major stabilization 
policies adopted in the early 1980s. Simulation 1 models the impacts of a large 
increase in foreign borrowing and investment and the subsequent stabi 1 i zation 
where the foreign debt is repaid. This simulation also illustrates the effects 
of the investment boom of 1978 to 1981 and the stabilization of 1982 to 1984. 
Simulation 2 models the impact of the large increase in rice imports in the early 
1980s. From these results we can also deduce the effects of the subsequent 
reduction in rice imports as part of the stabilization effort of 1982 to 1984. 

Simulations 3 and 4 model trade policy reform, the c 
structural adjustment effort in the late 1980s. Simulation 3 
of a removal of import quotas with no change in foreign 
Simulation 4, which includes a reduction in foreign capital 
the elimination of quotas, more closely simulates the 
liberalization in 1988. 

enterpiece of the 
shows the effects 
capital inflows. 

inflows along with 
historical trade 

The model emphasizes three major channels through which changes in 
government policy or external shocks affect income levels and distribution in 
Madagascar. The level of foreign capital inflows and other factors, which in 
turn influence the level of aggregate demand, help determine the overall level 
of economic activity and incomes earned by a1 1 household groups. Second, the 
1 evel, of investment spending, heavily concentrated in urban goods and services, 
has a major influence on the distribution of economic benefits between rural and 
urban groups. Third, and most important, changes in the real exchange rate, 
which affect producer and consumer incentives throughout the economy, are shown 
to be an important determinant of the sectoral distribution of production and the 
distribution of real incomes of households. 

In a1 1 the simulations, real government investment and expenditures are 
exogenous. The base run of the dynamic model fixes foreign savings, real 
government current expenditures, and real government investment at their 1984 per 
capita values in each of the six years of the simulation. The base run also 
keeps quotas on imports of rice and manufactured goods constant on a per capita 
basis. In the dynamic policy simulations, the model maintains the changes in 
exogenous variables in real per capita terms over six years, except in simulation 
1. The model results presented in the following tables compare the outcomes of 
simulated policies with the base solution of the model. 



INVESTMENT BOOM AND STABILIZATION: SIMULATION 1 

In the  l a t e  1970s and continuing in the early 1980s, the  investir  
outrance ("invest  t o  the  1 imi t " )  development strategy spurred a 1 arge increase 
in foreign borrowing and imports of capital  goods. A balance of payments c r i s i s  
ensued as i n t e r e s t  and principal on the  foreign debts came due before the new 
investments generated suf f ic ien t  additional foreign exchange. Madagascar rapidly 
cut  imports by t ightening import quotas ( ra ther  than by a real devaluation or  by 
increasing t a r i f f s )  . 

Simulation 1 i l l u s t r a t e s  the  e f f ec t s  of an investment boom 1 i ke tha t  of the 
l a t e  1970s by specifying gross capi ta l  inflows of US$ 50 mill ion (1984) in the 
f i r s t  and second years of the  simulation, and a gross capital  inflow of US$ 30 
mill ion (1984) in year 3 of the simulation (Table 5 ) .  Principal and in te res t  ( a t  
5 percent per year)  repayments begin in year 2 and increase s teadi ly  unti 1 the 
f u l l  debt i s  repaid in year 6. This simulation adjusts  the quota on manufactured 
goods imports each year by an amount equal t o  50 percent of the  value of the  net 
capi ta l  inflow. 

In an economy with no quant i ta t ive  r e s t r i c t i ons  on trade,  a 1 arge increase 
in foreign capi ta l  inflows normally leads t o  a large  appreciation of the  real 
exchange r a t e  ( i e  a decrease in the price of traded goods re la t ive  t o  
nontraded goods).' As aid inflows are  spent in the  country (e i ther  d i r ec t l y  or  
through the  counterpart funds) prices of domestic goods, pa r t i cu la r ly  nontraded 
goods, tend t o  r i s e .  Prices of traded goods, which are t i ed  t o  world prices,  
r i s e  l e s s ,  thus reducing the real domestic prices of traded goods. In 
Madagascar, as in most developing countries, the agricultural  sector i s  the 
1 argest  producer of traded goods (e .g . , r i c e ,  export crops, and cotton).  Thus, 
agr icul tura l  production and agricultural  real incomes tend t o  decl ine when the 
real  exchange r a t e  appreciates. 

For t he  Ma1 agasy economy in the  1 a t e  1970s and ear ly  1980s, however, import 
quotas f o r  most goods were binding. A higher level of capital  inflows enables 
an increase in t he  import quota, and much of the increase in demand i s  channeled 
in to  imports instead of nontraded goods. With l e s s  change in demand, the  r i s e  
i n  the  pr ice  of nontraded goods i s  small and the  real exchange r a t e  appreciation 
i s  l imited.  

Apart from the  loss  of quota ren t s ,  the major beneficiaries of the  
investment boom (years 1 t o  3 of the  simulation) were the  urban r ich ,  although 
a1 1 groups gained (Tab1 e 6) .  The e f f ec t s  of the  s tabi  1 i za t i  on (years 4 t o  6) are 
the  reverse,  with the  urban r ich seeing a larger  decline in t h e i r  real  nonrent 

' This appreciation, and the  negative e f f ec t s  on tradable goods production due 
t o  the change in producer incentives, i s  often referred t o  as the  "Dutch disease" 
a f t e r  the  decline in the industrial  sector of the Netherlands following an 
increase in natural gas export revenues in the 1970s. 







incomes than the  poor. Three major mechanisms determine these r e s u l t s :  d i r e c t  
income e f f e c t s  o f  changes i n  c a p i t a l  in f lows,  investment spending l inkages,  and 
v a r i a t i o n s  i n  t he  r e a l  exchange ra te .  

Increased f o r e i g n  savings ( the  i n f l o w  o f  f o re ign  c a p i t a l )  increase the pool 
o f  funds avai 1 abl e f o r  government expenditures and investment, thus r a i s i n g  
aggregate demand. Given the  h igh  1 eve1 o f  underemployment o f  1 abor, p a r t i c u l a r l y  
unski 11 ed 1 abor, the  supply o f  many goods and services, especi a1 1 y nontraded 
goods and serv ices,  i s  r e l a t i v e l y  e l a s t i c .  Thus, an increased demand f o r  these 
goods w i l l  e l i c i t  an increase i n  supply w i t h  a r e l a t i v e l y  small increase i n  
p r i c e .  This  e f f e c t  o f  increased aggregate demand on output  i s  p a r t l y  responsible 
f o r  t he  2.6 percent  increase i n  r e a l  GDP per  c a p i t a  i n  year 1 .' 

Increased f o r e i g n  savings a lso  add t o  the  pool o f  t o t a l  savings i n  t he  
economy, enabl ing an 18.8 percent r i s e  i n  t o t a l  investment i n  year 1, which 
t rans1 ates i n t o  increased demand f o r  investment goods and services. H i s t o r i c a l -  
l y ,  investment spending (apar t  from c e r t a i n  1 arge i r r i g a t i o n  p ro jec ts )  has been 
heav i l y  concentrated i n  urban areas, both i n  terms o f  t he  l o c a t i o n  o f  investments 
and i n  terms o f  t he  composit ion o f  investment goods ( l a r g e l y  urban cons t ruc t ion  
serv ices and t o  a l e s s e r  ex ten t  domestic i n d u s t r i a l   good^).^ I n  response t o  
increased investment demand, i n d u s t r i  a1 output  (which here i nc l  udes construc- 
t i o n ) ,  grows by 3.1 percent,  and demand f o r  h i g h l y  s k i l l e d  and moderately s k i l l e d  
l a b o r  increases so t h a t  r e a l  wage ra tes  r i s e  by 2.6 and 0.8 percent, respect ive-  
l y .  Returns t o  formal sector  c a p i t a l  a lso  increase, along w i t h  increased 
d iv idends p a i d  t o  urban h igh- i  ncome households. Because o f  t h i s  investment 
spending bias, urban households w i t h  s k i l l e d  and h i g h l y  s k i l l e d  l abo r  tend t o  
ga in  more i n  r e a l  nonrent incomes than o ther  households. Real incomes o f  the 
urban I I households (those w i t h  s k i 1  l e d  heads o f  households) r i s e  by 4.8 percent, 
compared w i t h  the  na t i ona l  average ga in  o f  3.1 percent.  Apart from the  change 
i n  quota ren ts ,  r e a l  incomes o f  urban I (h igh l y  s k i l l e d )  households, r i s e  by 19.9 
percent.  

The increase i n  t he  quota on imports o f  manufactured goods helps t o  l i m i t  
t h e  apprec ia t ion  o f  the  r e a l  exchange r a t e  r e s u l t i n g  from t h e  increased c a p i t a l  
i n f l o w .  Thus, t he  r e a l  exchange r a t e  appreciates by on l y  4.3 percent i n  the  
f i r s t  year.  I n  general, the  r e a l  exchange r a t e  apprec ia t ion  has the  expected 
e f f e c t s  on t raded and nontraded sectors. Output o f  t he  nontraded serv ices sector  
r i s e s  by 1.8 percent  w h i l e  a g r i c u l t u r e  (a mix o f  t raded r i c e  and export crops 
w i t h  nontraded crops and l i v e s t o c k )  increases by on ly  1.2 percent. 

See Dorosh (1993) f o r  s e n s i t i v i t y  analys is  regarding the  e l a s t i c i t y  o f  1 abor 
supply. Even w i t h  1 abor supply f i xed ,  r e a l  GDP and personal incomes r i s e  by 1.3 
and 1.7 percent,  respect ive ly ,  as l abo r  resources are rea l l oca ted  toward h igher  
p r o d u c t i v i t y  i n d u s t r i  a1 sectors. 

Purchases o f  imported in termediate and c a p i t a l  goods a lso  account f o r  much 
o f  t he  investment spending. 



Table 7 shows the  c o n t r i b u t i o n  o f  t he  var ious income components t o  changes 
i n  r e a l  household incomes i n  s imu la t ion  1. Increased wages from h i g h l y  s k i l l e d  
1 abor increase nominal incomes o f  t he  urban nonpoor by 4.5 percent and l a r g e r  
d iv idends r a i s e  nominal incomes by 10.3 percent.  The decl i n e  i n  ren ts ,  given a 
p a r t i  a1 re1  a x a t i  on o f  t h e  fo re ign  exchange cons t ra in t  w i t h  increased c a p i t a l  
in f lows,  reduces nominal incomes o f  the  urban nonpoor by 13.0 percent.  Thus 
t o t a l  nominal incomes o f  these households increase by on ly  2.0 percent and r e a l  
incomes r i s e  by j u s t  1.1 percent. 

Nominal income gains are roughly s i m i l a r  f o r  small farmers i n  a l l  
agroecological  zones, al though s l i g h t l y  smal ler  f o r  those on the  east coast, 
s ince r e t u r n s  t o  land and c a p i t a l  on expor t  crop product ion are dampened by the  
r e a l  exchange r a t e  appreciat ion.  Real incomes o f  small farmers on the  east coast 
a c t u a l l y  increase s l  i g h t l y  more than do those o f  o ther  small farmers because the  
p r i c e  o f  t h e i r  consumption bundle r i s e s  less .  As the  d i r e c t i o n  o f  new ne t  
c a p i t a l  i n f l o w s  reverses a f t e r  year 3 (model i n g  the  e f f e c t s  o f  s t a b i l  i z a t i o n  
measures), t he  economy cont rac ts  and r e a l  incomes decl ine.  By year 6 o f  the  
s imulat ion,  r e a l  GDP i s  down by 3.3 percent v i s  i!i v i s  year 6 o f  the  base run, 
and investment has fa1 l e n  by 26.6 percent. (Re1 a t i v e  t o  year 1 of t he  investment 
boom, investment i n  year 6 i s  lower by 31.5 percent.) The r e a l  exchange r a t e  i n  
year  6 depreciates by 3.0 percent re1 a t i v e  t o  the  base run, he lp ing  t o  1 i m i  t the  
reduct ion  i n  a g r i c u l t u r a l  output  t o  -1.4 percent bu t  worsening incent ives  for  
serv ices,  which f a l l  by 2.2 percent.  

With t h e  except ion o f  urban I households, a1 1 household incomes (per cap i ta )  
dec l i ne  cont inuously  a f t e r  year  1 o f  t he  s i m ~ l a t i o n . ' ~  And f o r  a l l  households 
except t he  urban nonpoor, r e a l  per  c a p i t a  income i n  year 6 o f  t he  s imu la t ion  i s  
lower than i n  year  1 o f  t he  base SAM. The present value o f  t he  per  c a p i t a  income 
streams (us ing  a 10 percent d iscount  r a t e )  i n  s imu la t ion  1 i s  about 0.1 percent 
lower t o  0.2 percent  h igher  than i n  the  base run  f o r  a l l  household groups except 
t he  urban nonpoor. For these households, the  discounted per  c a p i t a  income stream 
i s  0.9 percent  h igher  i n  s imu la t ion  1 than i n  t he  base run. 

Th is  simul a t i o n  o f  increased f o r e i g n  c a p i t a l  in f lows,  increased investment 
expenditures, and subsequent s tab i  1 i z a t i o n  suggests t h a t  t he  urban high- and 
middle-income households benef i ted  the  most from the  investment boom i n  the  l a t e  
1970s. The s k i 1  l e d  l abo r  o f  these groups was i n  demand by the  cons t ruc t ion  and 
manufactur ing i n d u s t r y  t o  produce investment goods. Apart from the  l o s s  o f  quota 
ren ts ,  t h e  percentage ga in  f o r  urban high-income households was more than s i x  
t imes t h e  na t i ona l  average. Lower-income households (espec ia l l y  r u r a l  
households) bene f i t ed  l e s s  from the  investment boom, as the  negat ive e f f e c t s  o f  
t he  r e a l  exchange r a t e  apprec ia t ion  somewhat o f f s e t  t he  b e n e f i t s  o f  t he  increase 
i n aggregate demand on empl oyment . 

lo Real per  c a p i t a  income f o r  urban I households dec l ines  cont inuously  a f te r  
year  2 o f  t h e  s imulat ion.  





The s imu la t i on  r e s u l t s  a lso  suggest t h a t  j u s t  as the  investment boom 
benef i ted  urban households the  most, t he  s t a b i l i z a t i o n  p o l i c i e s  t h a t  c u t  back 
f o r e i g n  c a p i t a l  i n f l o w s  and government investment l i k e w i s e  h u r t  these same 
households t h e  most. The investment boom i t s e l  f, however, was unsustai  nab1 e. 
The l a r g e  increase i n  f o re ign  c a p i t a l  i n f l o w  i n  the  form o f  loans could no t  
cont inue i n d e f i n i t e l y :  t he  s t a b i l i z a t i o n  e f f o r t  was i nev i tab le .  

F i n a l l y ,  al though the  ca l cu la t i ons  o f  t he  present value o f  t he  income 
streams f o r  many household groups under the  investment boom f o l l  owed by 
s t a b i l i z a t i o n  scenario than i n  the  base run, t he  present value measure may not  
adequately r e f l e c t  people's percept ion o f  t h e i r  own wel fare.  From a  p o l i t i c a l  
economy standpoint ,  i f  expectat ions o f  h igher  incomes are ra i sed  dur ing  the  
investment boom per iod,  t he  subsequent decl i ne may 1  ead t o  more d i s s a t i s f a c t i o n  
w i t h  government p o l i c i e s  than t h e  base scenario where a  long-term t rend  i s  
maintained. 

INCREASED RICE IMPORTS: SIMULATION 2 

Not a l l  o f  t he  increase i n  f o r e i g n  savings i n  t he  1  a te  1970s was spent on 
imported c a p i t a l  goods. Rice imports a l so  increased s u b s t a n t i a l l y  i n  t h i s  
per iod :  imports  i n  1980 were nea r l y  double those i n  1984. Simulat ion 2  models 
a  90 percent increase i n  r i c e  imports funded by an increase i n  f o re ign  savings 
o f  equal va l  ue (Tab1 e  8) .  

As i n  s imu la t i on  1, the  increase i n  f o r e i g n  savings permi ts  an increase i n  
investment. The value o f  t he  add i t i ona l  r i c e  imports i s  added imp1 i c i t l y  t o  
government t o t a l  revenues, as pa ras ta ta l s  so ld  the  imports, reducing government 
borrowing and increas ing  a v a i l a b i l i t y  o f  loans t o  pa ras ta ta l s  f o r  investments. 
To ta l  investment r i s e s  by 7.1 percent i n  year 1 o f  t h i s  scenario, a1 though r e a l  
GDP dec l ines  by 0.1 percent, i n  p a r t  due t o  d i s i n c e n t i v e  e f f e c t s  on r i c e  
product ion.  Real incomes r i s e  by 0.2 percent on average. 

A1 though investment demand increases, the  continued quotas on manufactured 
goods i n h i b i t  product ion o f  the  formal manufacturing sector,  which requ i res  
imports  o f  in te rmed ia te  goods. Thus, i n d u s t r i a l  output  f a l l s  by 0.4 percent 
(compared t o  a  ga in  o f  3.1 percent i n  s imu la t ion  1 w i t h  an increase i n  t o t a l  
investment o f  rough ly  tw i ce  the  magnitude). The gains i n  r e a l  incomes f o r  urban 
households due t o  the  investment spending b ias  thus are l i m i t e d .  

Changes i n  r e l a t i v e  p r i c e s  p lay  a  major r o l e  i n  t he  e f f e c t s  o f  increase r i c e  
imports.  As domestic r i c e  p r i ces  fa1 1, domestic paddy product ion decl i nes by 5.4 
(6.0) percent i n  year 1 (year 6) .  Net supply (product ion p lus  imports) 
increases, however, and r i c e  consumption increases by 1.7 percent i n  year 1  and 
1.1 percent  i n  year 6. I n  t h i s  s imulat ion,  the  value o f  add i t i ona l  r i c e  imports 
exac t l y  matches the increase i n  f o r e i g n  savings, so t h a t  no l a r g e  ga in  i s  seen 
i n  f o r e i g n  exchange a v a i l a b l e  f o r  o ther  imports.  The r e a l  exchange r a t e  
depreciates s l i g h t l y  as the  dec l i ne  i n  r i c e  p r i ces  depresses p r i ces  o f  competing 
nontraded food commodities as we l l .  





Not surpr is ingly ,  the household groups t ha t  do not produce r i c e  benefited 
most from the  large increase i n  r i c e  imports in the  l a t e  1970s. Urban households 
and the  nonfarm rural  poor enjoy the  l a rges t  increase in real  incomes, since the 
decline in  r i c e  prices brings about a more s ignif icant  reduction in the  cost  of 
t h e i r  consumption basket (1.7 and 1.9 percent, respectively),  while t h e i r  incomes 
are not d i r ec t l y  t i ed  t o  r i c e  farming (Table 9 ) .  Given t ha t  the  r i c e  imports in 
t h i s  simulation are  funded through additional foreign borrowing, the net e f fec t  
of the r i c e  import pol icy on rural  farmers i s  minimal, s ince the  e f fec t s  of 
g rea te r  aggregate demand o f f s e t  the  adverse e f fec t s  of lower r i c e  prices (and 
thus lower re turns  t o  land) fo r  producers. Of course, without a change in 
foreign capi ta l  inflows, a policy of increased r i c e  imports would have no 
posi t ive  aggregate demand e f fec t s  and rural producers would bear the  brunt of 
lower producer prices.  

While increasing imports of r i c e  does increase real  incomes, t h i s  policy 
leads t o  lower overall growth. Comparing year 1 of simulations 1 and 2 ,  using 
foreign capi ta l  inflows t o  finance r i c e  imports instead of manufactured goods and 
other diverse imports r e su l t s  in lower overall investment and real  GDP growth." 
Real income gains f o r  the rural nonfarm poor and the  urban poor, both large net 
consumers of r i c e ,  enjoy s imilar  gains in real incomes in the  two scenarios. 
Other household groups see l a rger  gains i n  real incomes with the  investment boom 
scenario. These resul t s  a re  1 argely derived from the  1 arger production 
dis incent ives  a r i s ing  from imports of a highly tradable commodity ( r i c e )  compared 
with imports of goods t ha t  are  l e s s  perfect  subs t i tu tes  f o r  domestic production 
(imported manufactured goods) .I2 

TRADE LIBERALIZATION: SINULATIONS 3 AND 4 

Though a key t o  Madagascary s economic reforms, trade was n o t  1 i beral i zed 
unt i l  1988, s i x  years a f t e r  s tab i l i za t ion  e f fo r t s  were begun in earnest .  Until 
t ha t  time, import l icenses  and import quotas were used t o  control the  outflow of 
foreign exchange. In simulation 3, the quota on manufactured imports i s  removed 
and the  import t a r i f f  i s  kept a t  i t s  1984 value of 19.3 percent. Since foreign 
savings a re  held constant in t h i s  simulation, changes in the real  exchange r a t e  
and the  level of investment dominate the r e su l t s  (Table 10).  

With the  quota (and imp1 i c i  t import t a r i f f )  removed, imports of manufactured 
goods r i s e  by 15.4 percent in year 1 and domestic production of manufactured 
goods f a l l s  by 2.5 percent. Quota rents  are of course eliminated, sharply 

Real GDP increases under the  investment boom scenario (simulation 1, year 
l ) ,  while i t  f a l l s  s l i gh t l y  in year 1 of the r i c e  import scenario and i s  only 
s l i g h t l y  higher by year 6. 

l2 Sens i t iv i ty  analysis  on the  impact of using a higher degree of subst i tu t -  
a b i l i t y  of imported and domestic r i c e  in the  model simulations r e su l t s  in a 
s l i gh t l y  g rea te r  decline in paddy production (-5.7 percent in year 1 compared 
w i t h  -5.4 percent in year 1 of simulation 2 above) and a smaller r i s e  in r i ce  
consumption and real  incomes ( fo r  most households) (see Dorosh 1993). 







reducing t h e  r e a l  incomes o f  urban I households by 11.5 percent. Demand i s  
s h i f t e d  toward imported manufactured goods, from o the r  goods i n  t he  economy, so 
t h a t  t h e  p r i c e  o f  nontradable goods f a l l s  r e l a t i v e  t o  t h e  p r i c e  o f  t radab le  
goods. The r e a l  exchange r a t e  depreciates by 11.8 percent i n  year 1 (18.0 
percent  re1  a t i v e  t o  the  base run  i n  year  6). 

When re1  a t i v e  p r i ces  are h igher ,  more t radab le  goods are produced. Exports 
increase by 7.0 percent i n  do1 1 a r  terms, p e r m i t t i n g  an increase i n  imports o f  5.9 
percent.  Revenues from import  t a r i f f s  and export  taxes increase as we l l ,  so 
government revenues r i s e  by 9.3 percent i n  r e a l  terms. Since government r e a l  
expenditures are he1 d f i x e d  i n  t h e  s imulat ion,  t he  increased government revenues 
add t o  t o t a l  savings. These add i t i ona l  funds enable investment t o  increase by 
19.0 percent i n  year  1. Real GDP increases by 2.8 percent i n  year 1, and s ince 
investment i s  19 t o  38 percent h igher  each year, t h e  c a p i t a l  s tock grows f a s t e r  
than i n  t h e  base r u n  and r e a l  GDP i n  year 6 i s  6.6 percent h igher  than i n  year 
6 o f  t he  base run. 

Apart f rom those households t h a t  s u f f e r  a l o s s  o f  ren ts ,  a l l  households 
enjoy s i g n i f i c a n t  gains i n  r e a l  incomes as a r e s u l t  o f  t r ade  l i b e r a l i z a t i o n .  
Urban households w i t h  s k i l l e d  l abo r  again ga in  most from the  surge i n  investment 
spending. Nonrent incomes o f  urban I households r i s e  by 23.9 percent; urban I 1  
household incomes r i s e  by 4.5 percent. Rural per  c a p i t a  incomes r i s e  between 2.6 
and 4.3 percent,  and small farmers on the  east coast who produce export  crops 
ga in  the  most. Land on t h e  east coast and formal sector  c a p i t a l  a re  the  on l y  two 
f a c t o r s  o f  p roduct ion  f o r  which nominal re tu rns  r i s e  i n  t h i s  s imu la t ion  (Table 
11). Thus l i b e r a l i z i n g  trade, even w i thout  a change i n  f o r e i g n  c a p i t a l  in f lows,  
increases t o t a l  output  (a ga in  i n  e f f i c i e n c y )  and improves income d i s t r i b u t i o n  
(a g a i n  i n  equ i t y ) .  

H i  s t o r i c a l  l y ,  a reduced t rade d e f i c i t  accompanied the  t rade  1 i bera l  i zat ion  
i n  1987 and 1988. I n  s imu la t ion  4, f o r e i g n  savings are  reduced by 20 percent. 
I n  t h i s  scenario, t h e  deprec ia t ion  o f  t he  r e a l  exchange r a t e  i n  year 1 increases 
t o  15.3 percent.  Smaller c a p i t a l  i n f l ows  reduce the  funds ava i l ab le  f o r  
investment compared w i t h  those i n  s imu la t ion  3, but  because o f  t he  increase i n  
government t a x  revenues, investment s t i l l  increases by 16.6 percent. With l ess  
o f  a boost i n  earnings from t h e  cons t ruc t ion  sector,  urban incomes increase l ess  
d ramat i ca l l y  than i n  s imu la t ion  3. Real incomes o f  urban I 1  households increase 
by 3.8 percent  i n  year 1 compared w i t h  4.5 percent i n  s imu la t ion  3. With reduced 
c a p i t a l  in f lows,  small farmers on the  East Coast see on ly  a small dec l i ne  i n  r e a l  
incomes v i s  A v i s  s imu la t i on  3, because t h e  greater  r e a l  exchange r a t e  
dep rec ia t i on  r a i s e s  t h e  r e a l  p r i c e  o f  expor t  crops and thus the  re tu rns  t o  1 and 
( i n  r e a l  terms) on t h e  east coast (Table 12). Rural households s t i l l  ga in  from 
2.1 t o  4.2 percent i n  year  1 o f  s imu la t ion  4 r e l a t i v e  t o  t h e  base run. 

These s imu la t ions  o f  t rade  l i b e r a l i z a t i o n  ( w i t h  and w i thout  reduced fo re ign  
c a p i t a l  i n f l ows )  , a cornerstone o f  t he  s t r u c t u r a l  adjustment measures undertaken 
i n  Madagascar, show t h a t  these p o l i c i e s  tended t o  b e n e f i t  r u r a l  households, 
especi a1 1 y expor t  crop producers. Government revenues i ncrease i n  these 
simul a t ions ,  so t h a t  w i t h  government recu r ren t  expenditures he ld  i n  check, the 







trade 1 i beral ization 'increases total savings and investment in the economy. The 
size of the decl ine in foreign capital inflows largely determine total investment 
and the extent of the real exchange rate depreciation. 



5. CONCLUSIONS 

Together, t he  f o u r  s imu la t ions  o f  macroeconomic pol  i c y  changes i n  the  1980s 
suggest t h a t  s t a b i  1  i z a t i o n  and s t r u c t u r a l  adjustment po l  i c i e s  i n  Madagascar d i d  
no t  adversely a f f e c t  t he  b u l k  o f  t he  poor, t h a t  i s  t he  r u r a l  poor. An i n f l o w  o f  
f o r e i g n  savings bene f i t ed  a l l  household groups t o  some extent ,  bu t  t he  investment 
boom benef i ted  the  urban households the  most, l a r g e l y  because o f  pa t te rns  o f  
investment spending. S t a b i l i z a t i o n  measures such as a  dec l i ne  i n  f o r e i g n  savings 
and reduced r i c e  imports  had t h e i r  l a r g e s t  negat ive impact on urban households, 
and, i n  t he  case o f  a  dec l i ne  i n  r i c e  imports, on r i c e  d e f i c i t  r u r a l  households 
as we1 1  . Trade 1  i bera l  i z a t i o n  improved both e f f i c i e n c y  and equ i ty ,  r e d i  s t r i  but- 
i n g  income away from those who had captured quota r e n t s  and boost ing incent ives  
t o  produce t radab le  goods, an important income source i n  r u r a l  areas. 

Three key mechanisms 1  arge ly  determine the  impact o f  macroeconomic .pol i c ies  
on household incomes i n  these s imulat ions:  the  r e a l  exchange ra te ,  the l e v e l  o f  
investment and aggregate demand e f f e c t s .  Real exchange r a t e  changes, whether 
caused by changes i n  t rade  pol  i c y ,  f o r e i g n  c a p i t a l  i n f l ows  o r  o ther  fac tors ,  t o  
a  l a r g e  ex ten t  determine product ion and consumption incent ives  i n  t he  economy. 
P o l i c i e s  l ead ing  t o  deprec ia t ions  o f  t he  r e a l  exchange r a t e  tend t o  b e n e f i t  the  
a g r i c u l t u r a l  sec tor  and small farmers, who c o n s t i t u t e  the  b u l k  o f  t he  poor i n  
Madagascar. Increased government savings and t o t a l  investment, on the  o ther  
hand, tend t o  b e n e f i t  h igher  income, urban households who ga in  most from gains 
i n  t he  i n d u s t r i a l  and cons t ruc t i on  sectors. These l a t t e r  e f f e c t s  r e s u l t  from an 
urban b i a s  i n  t he  d e s t i n a t i o n  o f  investment as we l l  as i n  the  composit ion o f  
investment goods, f a c t o r s  he ld  f i x e d  i n  t he  model simul ations.13 Investment 
concentrated more h e a v i l y  i n  r u r a l  a c t i v i t i e s ,  us ing more u n s k i l l e d  l abo r  and 
l o c a l  ma te r i a l  s, i s  1  i k e l y  t o  have a  more p o s i t i v e  e f f e c t  on a1 l e v i  a t i n g  poverty. 
F i n a l l y ,  g iven the  assumption o f  re1  a t i v e l y  e l  a s t i c  suppl i e s  o f  nontraded goods 
i n  t he  Ma1 agasy economy due t o  considerable underemployment o f  unski 11 ed 1  abor, 
there  are p o s i t i v e  mu1 t i p 1  i e r  e f f e c t s  r e s u l t i n g  from an increase i n  aggregate 
demand, ' f rom whatever t he  source. 

I n  most o f  t he  s imulat ions,  urban h igh  income households, no t  t he  poor, are 
more a f fec ted  by p o l i c y  changes and external  shocks than are o ther  household 
groups. Urban h igh  income households, because they own s i g n i f i c a n t  amounts o f  
two o f  t he  most scarce resources i n  the  Malagasy economy, c a p i t a l  and s k i l l e d  
labor ,  see major changes i n  t h e i r  incomes from pol icy- induced changes i n  the  
formal sector  and the  l e v e l s  o f  investment. That these households were among the  
b igges t  b e n e f i c i a r i e s  o f  t he  investment boom and the  b igges t  l o s e r s  from the  
con t rac t i on  i n  t h e  economy i n  t h e  s t a b i l i z a t i o n  per iod  suggests one major reason 

l3 See Pryor  (1990) f o r  a  d iscussion o f  urban b ias  i n  Madagascar's long-term 
economic development. 



why adjustment p o l i c i e s  were i n i t i a l l y  so s t rong ly  r e s i s t e d  i n  Madagascar, as i n  
o ther  coun t r i es  o f  sub-Saharan A f r i ca .  

Sectora l  and household l e v e l  i n te rven t i ons  can o f  course o f f s e t  the  negat ive 
e f f e c t s  o f  macroeconomic and o ther  po l  i c i  es on income d i s t r i b u t i o n .  But 
i n te rven t i ons  such as food subsid ies and income t r a n s f e r s  can be expensive and 
d i f f i c u l t  t o  t a r g e t  and adminis ter .  Although t a x  p o l i c i e s  can be used t o  ad jus t  
re1  a t i v e  p r i c e s  o f  key goods i n  favor  o f  t he  poor, t a r g e t i n g  and enforcement can 
be problemat ic .  

The urban b ias  i n  development po l  i c y  e f f e c t s  i s  no t  unchangeable, however. 
Investment can be more concentrated i n  r u r a l  areas where the bu l k  o f  the  poor 
l i v e  and i n  labor - in tens ive  urban a c t i v i t i e s .  More unsk i l l ed - l abo r  i n tens i ve  
means o f  c a p i t a l  cons t ruc t i on  can be used t o  increase demand f o r  l abo r  suppl ied 
by poor households . An appropr iate blend o f  f i s c a l  , monetary and exchange r a t e  
p o l i c i e s  can prevent  r e a l  exchange r a t e  appreciat ions t h a t  h u r t  t he  r u r a l  poor. 
The investment boom o f  t he  l a t e  sevent ies d i d  no t  g r e a t l y  b e n e f i t  t he  poor and 
r i c e  p o l i c i e s ,  wh i l e  b e n e f i t t i n g  the  urban poor, had l i t t l e  p o s i t i v e  impact on 
small farmers who c o n s t i t u t e  the  b u l k  o f  Madagascar's poor. 
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